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SECTION 22 11 19 
   

DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum Breakers. 
2. Backflow Preventers. 
3. Water Pressure Reducing Valves. 
4. Automatic Water Shutoff Valves. 
5. Balancing Valves. 
6. Water Mixing Valves. 
7. Hose Stations. 
8. Hose Bibbs. 
9. Wall Hydrants. 
10. Floor Hydrants. 
11. Drain Valves. 
12. Water Meters. 

B. Related Sections include the following: 

1.  Section 22 05 00, “Common Work Results for Plumbing”. 
2.       Section 22 05 19, "Meters and Gages for Plumbing Piping 
3.       Section 22 05 53, ” Identification for Plumbing Piping and Equipment”. 
4.       Section 22 11 16, "Domestic Water Piping"  
5. Division 26 Sections, Electrical Sections 

1.3 PERFORMANCE REQUIREMENTS 

A.  Potable water piping and components to comply with NSF 61. 

      B. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, 
unless otherwise indicated. 
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1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated, provide product data 
including specifications, installation instructions, parts list, operation and 
maintenance instructions, warranty information. 

B. Shop Drawings:   

1. Diagrams for power, signal, and control wiring. 

2. Proposed layout of piping and specialties indicating locations, vertical 
distances, interferences and enclosures.  

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For domestic water piping specialties to 
include in emergency, operation, and maintenance manuals. 

E. Qualification Data:  Provide information, copies of licenses, experience and 
other data to substantiate that the manufacturer(s), installer(s) and testing 
agency meet the qualification requirements stated in the Quality Assurance 
section of this specification section. 

F. Warranty or warranties for review and approval. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as 
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities 
having jurisdiction, and marked for intended use. 

B. NSF Compliance: 

1. Comply with NSF 61, "Drinking Water System Components - Health 
Effects; Sections 1 through 9." 

 C.      Manufacturer’s Qualifications:  Manufacturer(s) to be experienced and 
certified to manufacture products of this section. Manufacturer(s) to have 
successfully produced products of this section for a minimum of five (5) 
years. 

 D.      Installer’s Qualifications:  Installer to be licensed in the City of Chicago and 
experienced in installing products of this section. Plumber to have been 
licensed and experienced in installing the products of this section for a 
minimum of five (5) years. 

 E.      Testing Agency’s Qualifications:  Testing agency for domestic water piping 
specialties to be paid for by the Contractor and be approved by the Authority 
as a licensed and experienced agency performing tests for plumbing systems 
and equipment for a minimum period of five (5) years. 

1.06     WARRANTY 
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A.      The materials and installation of Domestic Water Piping Specialties to be 
warrantied for a period of minimum one year after the date of substantial 
completion.  The warranty to include defects in material and workmanship. 
Defects include the equipment not functioning as specified and leaks. The 
work shall be repaired and/or materials shall be replaced as approved by the 
Authority and at no cost to the Authority. 

B. Extended warranties may be offered for specific specialty items in which case, 
those warranties will be in addition to the standard one year warranty. 

 

 

 

PART 2 - PRODUCTS 

2.1   VACUUM BREAKERS 

       A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:  

1. Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

 
a. FEBCO; SPX Valves & Controls. 

             b. Watts Industries, Inc.; Water Products Div. 
             c. Zurn Plumbing Products Group; Wilkins Div. 
             d. Approved equal. 

2. Standard:  ASSE 1001. 
3. Size:  NPS 1/4 to NPS 2 as required to match connected piping. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  Threaded. 
6. Finish: Chrome plated. 

     B. Hose-Connection Vacuum Breakers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

 
a. Watts Industries, Inc.; Water Products Div. 
b. Woodford Manufacturing Company. 
c. Zurn Plumbing Products Group; Light Commercial Operation. 
d. Approved equal. 

7. Standard:  ASSE 1011. 
8. Body:  Bronze, non-removable, with manual drain. 
9. Outlet Connection:  Garden-hose threaded complying with 

ASME B1.20.7. 
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10. Finish: Chrome or nickel plated. 

C. Pressure Vacuum Breakers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

a. Ames Fire & Waterworks; A WATTS Brand. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. FEBCO; A WATTS Brand. 
d. Flomatic Corporation. 
e. Toro Company (The). 
f. WATTS. 
g. Zurn Industries, LLC. 
h. Approved equal. 

2. Standard: ASSE 1020. 
3. Operation: Continuous-pressure applications. 
4. Pressure Loss: 5 psig maximum, through middle third of flow range. 
5. Size: As shown on the drawings, NPS. 
6. Design Flow Rate: As shown on the drawings, gpm. 
7. Selected Unit Flow Range Limits: As shown on the drawings, gpm. 
8. Pressure Loss at Design Flow Rate: As shown on the drawings, psig. 
9. Accessories: 

a. Valves: Ball type, on inlet and outlet. 

2.2  BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

              
a. FEBCO; SPX Valves & Controls. 
b. Watts Industries, Inc.; Water Products Div. 
c. Zurn Plumbing Products Group; Wilkins Div. 
d. Approved equal. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  12 psig maximum, through middle 1/3 of flow range. 
5. Pressure Loss at Design Flow Rate:  10 gpm for sizes NPS 2 and 

smaller. 
6. Body:  Bronze for NPS 2 and smaller; steel with interior lining 

complying with AWWA C550 or that is FDA approved 
7. End Connections:  Threaded for NPS 2 and smaller. 
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8. Configuration:  Designed for horizontal, straight through flow, with 
shut-off valves. 

9. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet of 
NPS 2 and smaller; outside screw and yoke gate-type with 
flanged ends on inlet and outlet of NPS 2-1/2 and larger. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer 
connection. 

B. Hose-Connection Backflow Preventers: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. WATTS. 
c. Woodford Manufacturing Company. 
d.  Approved equal. 

2. Standard: ASSE 1052. 
3. Operation: Up to 10-foot head of water back pressure. 
4. Inlet Size: NPS 1/2 or NPS 3/4. 
5. Outlet Size: Garden-hose thread complying with ASME B1.20.7. 
6. Capacity: At least 3-gpm flow. 

2.3     WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Cash Acme, A Division of Reliance Worldwide 
Corporation. 
c. Honeywell Water Controls. 
d. WATTS. 
e. Zurn Industries, LLC. 
f. Approved equal. 

2. Standard: ASSE 1003. 
3. Pressure Rating: Initial working pressure of 150 psig. 
4. Size: As shown on drawings, NPS. 
5. Design Flow Rate: As shown on the drawings, gpm. 
6. Design Inlet Pressure: As shown on the drawings, psig. 
7. Design Outlet Pressure Setting: As shown on the drawings, psig. 
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8. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that 
complies with AWWA C550 or that is FDA approved for NPS 2-1/2 and 
NPS 3. 

9. Valves for Booster Heater Water Supply: Include integral bypass. 
10. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-

1/2 and NPS 3. 

B. Water-Control Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. CLA-VAL Automatic Control Valves. 
c. Flomatic Corporation. 
d. OCV Control Valves. 
e. WATTS. 
f. Zurn Industries, LLC. 
g. Approved equal. 

2. Pressure Rating: Initial working pressure of 150 psig minimum with 
AWWA C550 or FDA-approved, interior epoxy coating. Include small 
pilot-control valve, restrictor device, specialty fittings, and sensor 
piping. 

3. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-
approved, interior epoxy coating; or stainless-steel body. 

a. Size: As shown on the drawings, NPS. 
b. Pattern: Angle or Globe-valve design, as selected by the 

Authority. 
c. Trim: Stainless steel. 

4. Design Flow: As shown on the drawings, gpm. 

5. Design Inlet Pressure: As shown on the drawings, psig. 

6. Design Outlet Pressure Setting: As shown on the drawings, psig. 

7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-
1/2 and larger. 

2.4      AUTOMATIC WATER SHUTOFF VALVES 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

1. DynaQuip Controls. 
2. FloLogic, Inc. 
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3. OnSite PRO Inc. 
4. QMI Manufacturing Inc. 
5. Reliance Detection Technologies. 

B. Standards: NSF 61 and NSF 372. 

C. Shutoff Control Ball Valve: 

1. Size: NPS ½, NPS ¾, NPS 1, NPS 1-1/4, NPS 1-1/2, NPS 2 as shown on 
the drawings or as otherwise required. 

2. Design Flow Rate: As shown on the drawings, gpm. 
3. Design Inlet Pressure: As shown on the drawings, psig. 
4. Control Valve: Two-piece, full-port brass ball valve, MSS SP-110. 

a. End Connections: Threaded, female. 
b. Seats: PTFE. 
c. O-Rings: FKM. 
d. Stem: Low lead brass. Blowout proof. 
e. CWP Rating: 600 or as shown on the drawings, psig. 

5. Manual override control turn-knob for emergency operation of the valve. 

D. Shutoff Control Butterfly Valve: 

1. Size: NPS 2-1/2, NPS 3, NPS 4 as shown on the drawings or as 
otherwise required.  

2. Compliance: MSS SP-67. 
3. Full-port, epoxy-coated, ductile-iron lug body. 
4. Seat: EPDM, minus 30 deg F to plus 250 deg F. 
5. Face-to-Face Flange: ASME B16.5 flanges. 
6. Disc Design: Floating stainless-steel dual shaft. 
7. Disc Material: Stainless steel. 
8. Locating Pin: Carbon steel. 
9. Bushings: PTFE. 
10. O-Rings: EPDM. 
11. Ten position stop. 
12. Manual override control turn-knob for emergency operation of the 

valve. 

2.5      BALANCING VALVES  

A. Copper-Alloy Calibrated Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Armstrong International, Inc. 
b. Flo Fab Inc. 
c. ITT Corporation. 
d. NIBCO INC. 
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e. Schneider Electric USA, Inc. 
f. TACO Comfort Solutions, Inc. 
g. WATTS. 
h. Approved equal. 

2. Type: Ball or Y-pattern globe, as selected by the Authority, valve with 
two readout ports and memory-setting indicator. 

3. Body: Brass or bronze, as selected by the Authority. 
4. Size: Same as connected piping, but not larger than NPS 2. 
5. Accessories: Meter hoses, fittings, valves, differential pressure meter, 

and carrying case. 

B. Cast-Iron Calibrated Balancing Valves: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. Armstrong International, Inc. 
b. Flo Fab Inc. 
c. ITT Corporation. 
d. NIBCO INC. 
e. Schneider Electric USA, Inc. 
f. WATTS. 
g. Approved equal. 

2. Type: Adjustable with Y-pattern globe valve, two readout ports, and 
memory-setting indicator. 

3. Size: Same as connected piping, but not smaller than NPS 2-1/2. 

C. Accessories: Meter hoses, fittings, valves, differential pressure meter, and 
carrying case. 

2.6 TEMPERATURE-ACTUATED, WATER MIXING VALVES 

A. Water-Temperature Limiting Devices: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 
b. Armstrong International, Inc. 
c. Cash Acme, A Division of Reliance Worldwide Corporation. 
d. Honeywell Water Controls. 
e. Legend Valve & Fitting, Inc. 
f. Leonard Valve Company. 
g. POWERS; A WATTS Brand. 
h. Symmons Industries, Inc. 
i. TACO Comfort Solutions, Inc. 
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j. WATTS. 
k. Zurn Industries, LLC. 
l. Approved equal. 

 

2. Standard: ASSE 1017. 
3. Pressure Rating: 125 psig. 
4. Type: Thermostatically controlled, water mixing valve. 
5. Material: Bronze body with corrosion-resistant interior components. 
6. Connections: Threaded union inlets and outlet. 
7. Accessories: Check stops on hot- and cold-water supplies, and 

adjustable, temperature-control handle. 
8. Tempered-Water Setting: As shown on the drawings, deg F. 
9. Tempered-Water Design Flow Rate: As shown on the drawings, gpm. 
10. Valve Finish: Rough bronze. 

B. Primary, Thermostatic, Water Mixing Valves <Insert drawing designation if 
any>: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. Acorn Engineering Company. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. Armstrong International, Inc. 
d. Lawler Manufacturing Company, Inc. 
e. Leonard Valve Company. 
f. POWERS; A WATTS Brand. 
g. Symmons Industries, Inc. 
h. Zurn Industries, LLC. 
i. Approved equal. 

2. Standard: ASSE 1017. 
3. Pressure Rating: 125 psig minimum unless otherwise indicated. 
4. Type: Exposed-mounted or Cabinet-type as shown on the drawings or 

as selected by the Authority, thermostatically controlled, water mixing 
valve. 

5. Material: Bronze body with corrosion-resistant interior components. 
6. Connections: Threaded union inlets and outlet. 
7. Accessories: Manual temperature control, check stops on hot- and cold-

water supplies, and adjustable, temperature-control handle. 
8. Tempered-Water Setting: As shown on the drawings, deg F (deg C). 
9. Tempered-Water Design Flow Rate: As shown on the drawings, gpm 

(L/s). 
10. Selected Valve Flow Rate at 45-psig Pressure Drop: As shown on the 

drawings, gpm . 
11. Pressure Drop at Design Flow Rate: As shown on the drawings, psig. 
12. Valve Finish: Polished, chrome plated unless shown otherwise. 
13. Piping Finish: Chrome plated unless shown otherwise. 
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14. Cabinet: Factory fabricated, stainless steel, for recessed or surface 
mounting, as shown on the drawings, and with hinged, stainless-steel 
door. 

2.7 HOSE STATIONS 

A. Single-Temperature-Water Hose Stations: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. ARCHON Industries, Inc. 

b. Armstrong International, Inc. 
c. Cooney Brothers, Inc. 
d. DynaFluid Ltd. 
e. Leonard Valve Company. 
f. Strahman Valves, Inc. 
g. T&S Brass and Bronze Works, Inc. 
h. Approved equal. 

2. Standard: ASME A112.18.1. 
3. Cabinet: Stainless-steel enclosure with exposed valve handle, hose 

connection, and hose rack. Include thermometer in front. 
4. Hose-Rack Material: Stainless steel. 
5. Body Material: Bronze with stainless-steel wetted parts. 
6. Body Finish: Rough bronze. 
7. Mounting: Wall, with reinforcement; Floor, with stainless-steel pedestal. 
8. Supply Fittings: NPS ½ or NPS 3/4 gate, globe, or ball valve and check 

valve and NPS ½ or NPS 3/4 copper, water tubing. Omit check valve if 
check stop is included with fitting. 

9. Hose: Manufacturer's standard, for service fluid, temperature, and 
pressure; 25 or 50 feet long; selections as shown on the drawings. 

10. Nozzle: With hand-squeeze, on-off control. 
11. Vacuum Breaker: 

a. Integral or factory-installed, non-removable, manual-drain-
type, hose-connection vacuum breaker complying with 
ASSE 1011 or backflow preventer complying with ASSE 1052. 

b. Garden-hose thread complying with ASME B1.20.7 on outlet. 

2.08 HOSE BIBBS 

A. Hose Bibbs: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 
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a. Jay R. Smith Mfg. Co. 
b. Josam Company. 
c. MIFAB, Inc. 
d. Prier Products, Inc. 
e. Tyler Pipe; a subsidiary of McWane Inc. 
f. WATTS. 
g. Woodford Manufacturing Company. 
h. Zurn Industries, LLC. 
i.     Approved equal. 

               2.        Standard:  ASME A112.18.1 for sediment faucets. 
               3.        Body Material:  Bronze. 
               4.        Seat:  Bronze, replaceable. 
               5.        Supply Connections: NPS 3/4 threaded or solder-joint inlet. 

6.        Outlet Connection:  Garden-hose thread complying with 
ASME B1.20.7. 

               7.        Pressure Rating: 125 psig. 
8.       Vacuum Breaker:  Integral or field-installation, non-removable, 

drainable, hose-connection vacuum breaker complying with 
ASSE 1011. 

9.       Finish for Equipment Rooms:  Rough bronze, or chrome or nickel 
plated. 

              10.       Operation for Equipment Rooms:  Wheel handle or operating key. 
              11.       Include operating key with each operating-key hose bibb. 

12.       Include integral wall flange with each chrome- or nickel-plated hose 
bibb. 
 

2.9 WALL HYDRANTS 

A. Non-freeze Wall Hydrants: 

1. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

a. Josam Company, Series 71000. 
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc., 

5509QT. 
c. Zurn Plumbing Products Group; Light Commercial Operation, Z-

1320-6. 
d. Approved equal. 

2. Standard:  ASME A112.21.3M for exposed-outlet, self-draining wall 
hydrants. 

3. Pressure Rating: 125 psig. 
4. Operation:  Loose key. 
5. Casing and Operating Rod:  Length required to match wall thickness.  

Include wall clamp. 
6. Inlet:  NPS 3/4. 
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose 

thread complying with ASME B1.20.7. 
8. Box:  Deep, flush mounting with cover. 
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9. Box and Cover Finish:  Polished nickel bronze. 
10. Outlet:  Exposed, with integral vacuum breaker and garden-hose 

thread complying with ASME B1.20.7. 
11. Nozzle and Wall-Plate Finish:  Polished nickel bronze. 
12. Operating Keys(s):  One with each wall hydrant. 
13. Anti-siphon automatic draining, non-freeze type wall hydrant 

incorporating integral backflow preventer approved by American 
Society of Sanitary Engineers (ASSE) and accepted by US Department 
of Health and listed by International Association of Plumbing and 
Mechanical Officials (IAPMO), with rough brass finish on brass casting, 
3/4 inch hose thread nozzle. Operating stem to be hardened stainless 
steel. For concealed installations against vandalism, provide polished 
bronze box and hinged cover with loose “Tee” key to be furnished with 
each hydrant. Packing nut to be secured with locknut. Large 
hemispherical (compression type) permanent valve seat.  

B. Vacuum Breaker Wall Hydrants: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

a. A.Y. McDonald Mfg. Co. 
b. Arrowhead Brass Products. 
c. Jay R. Smith Mfg. Co. 
d. Mansfield Plumbing Products LLC. 
e. Prier Products, Inc. 
f. WATTS. 
g. Woodford Manufacturing Company. 
h. Zurn Industries, LLC. 
i.     Approved equal. 

2. Standard: ASSE 1019, Type A or Type B. 
3. Type: Freeze-resistant, automatic draining with integral air-inlet valve. 
4. Classification: Type A, for automatic draining with hose removed 

or Type B, for automatic draining with hose removed or with hose 
attached and nozzle closed, as selected by the Authority. 

5. Pressure Rating: 125 psig. 
6. Operation: Wheel handle. 
7. Casing and Operating Rod: Of length required to match wall thickness. 

Include wall clamp. 
8. Inlet: NPS 1/2 or NPS 3/4. 
9. Outlet: Exposed with garden-hose thread complying with 

ASME B1.20.7. 
 

2.10  FLOOR HYDRANT 
 

A. Provide hydrant with box for standard 3/4 inch hose end outlets.  Hydrant of 
cast bronze box, hinged latching cover mechanism, adjustable locknut, re-
movable nylon seat. 

 
1. Josam Manufacturing Co., No. 7160. 
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2. Zurn Industries, Inc. 
3. Wade. 
4. Jay R. Smith Manufacturing Company No. 5611. 

2.11 WATER METERS 

A.  Displacement-Type Water Meters: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

 a.  AALIANT. 
 b.  ABB. 
 c.  Carlon Meter. 
 d.  Mueller Co. 
 e.  Schlumberger Limited. 
 f.  Sensus. 
 g.  Approved equal. 

2.  Standard: AWWA C700. 
 3.  Pressure Rating: 150-psig (1035-kPa) working pressure. 

4.  Body Design: Nutating disc; totalization meter. 
5.  Registration: In gallons or cubic feet as required by utility company. 

 6.  Case: Bronze. 
7.  End Connections: Threaded. 

B.  Turbine-Type Water Meters: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

 a.  AALIANT. 
 b.  ABB. 

  c.  Badger Industries, Inc. 
 d.  Hays Fluid Controls. 
 e.  Master Meter, Inc. 
 f.  McCrometer, Inc. 
 g.  Mueller Co. 

  h.  Schlumberger Limited. 
 i.  SeaMetrics, Inc. 

  j.  Sensus. 
  k.  Approved equal. 

2.  Standard: AWWA C701. 
3.  Pressure Rating: 150 psig working pressure. 
4.  Body Design: Turbine; totalization meter. 
5. Registration: In gallons or cubic feet as required by utility company. 
6.  Case: Bronze. 
7.  End Connections for Meters NPS 2 and Smaller: Threaded. 
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8.  End Connections for Meters NPS 2-1/2 and Larger: Flanged. 

C.  Compound-Type Water Meters: 

1. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to the following: 

 a.  ABB. 
 b.  Badger Industries, Inc. 
 c.  Master Meter, Inc. 
 d.  Mueller Co. 
 e.  Schlumberger Limited. 
 f.  Sensus. 
 g.  Approved equal. 

2.  Standard: AWWA C702. 

3.  Pressure Rating: 150-psig (1035-kPa) working pressure. 
4.  Body Design: With integral mainline and bypass meters; totalization 
meter. 
5. Registration: In gallons (liters) or cubic feet (cubic meters) as required 

by utility company. 
6.  Case: Bronze. 
7.  Pipe Connections: Flanged. 

D.  Remote Registration System: Encoder type complying with AWWA C707; 
modified with signal-transmitting assembly, low-voltage connecting wiring, 
and remote register assembly as required by utility company. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

        A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping 
joining materials, joint construction, and basic installation requirements. 

B. Backflow Preventers:  Install backflow preventers in each water supply to 
mechanical equipment and systems and to other equipment and water 
systems that may be sources of contamination.  Comply with authorities 
having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or 
system. 

2. Install drain for backflow preventers with atmospheric-vent drain 
connection with air-gap fitting, fixed air-gap fitting, or equivalent 
positive pipe separation of at least two pipe diameters in drain piping 
and pipe to floor drain.  Locate air-gap device attached to or under 
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backflow preventer.  Simple air breaks are not acceptable for this 
application. 

3. Do not install bypass piping around backflow preventers. 

C.  Water Regulators: Install with inlet and outlet shutoff valves. Install pressure 
gages on inlet and outlet. 

 D.  Water Control Valves: Install with inlet and outlet shutoff valves. Install 
pressure gages on inlet and outlet. 

E.  Automatic Water Shutoff Valves: Test for signal strength before valve 
installation. Install automatic shutoff valve downstream from main domestic 
water shutoff valve and downstream from fire sprinkler system supply. Install 
valve controller is an accessible location with sensors in areas where water is 
likely to accumulate. 

F.  Balancing Valves: Install in locations where they can easily be adjusted. 

 G. Hose Stations: Install with check stops or shutoff valves on inlets and with 
thermometer on outlet. 

H.  Nonfreeze, Draining-Type Post Hydrants: Install with one (1) cu. Yd. of 
crushed gravel around drain hole. Set post hydrants in concrete paving or in 
one (1) cu. Ft. of concrete block at grade. 

3.2 CONNECTIONS 

        A. Piping installation requirements are specified in other Division 22 Sections.  
Drawings    and approved shop drawings indicate general arrangement of 
piping and specialties. 

        B. Electrical ground equipment according to Division 26. 

C. Connect electrical wiring according to Division 26. 

  D. When installing piping specialties adjacent to equipment and machines, allow 
space for service and maintenance. 

3.3  LABELING AND IDENTIFYING 

     A. Equipment Nameplates and Signs:  Install engraved plastic-laminate 
equipment nameplate or sign on or near each water piping specialty, 
including, but not exclusive of the following: 

1. Pressure vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Automatic water shutoff valves. 
5. Calibrated balancing valves. 
6. Primary water tempering valves. 
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7. Outlet boxes. 
8. Hose stations. 

3.4  FIELD QUALITY CONTROL 

       A. Perform the following tests and prepare test reports: 

1. Test each vacuum breaker, reduced-pressure-principle backflow 
preventer and double-check according to authorities having jurisdiction 
and the device's reference standard. 

B. Remove and replace malfunctioning domestic water piping specialties and 
retest as specified above. 

C.  Test for leaks at connections with piping and at the specialty equipment itself. 

3.5  ADJUSTING 

       A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B.  Set field-adjustable flow set points of balancing valves. 

 
PART 4 - MEASUREMENT AND PAYMENT 

 
4.01 MEASUREMENT 

 
A. The work of DOMESTIC WATER PIPING SPECIALTIES shall not be measured 

for payment. 
 

4.02 PAYMENT 
 
A. No separate payment shall be made for the work covered in this section. 

Payment for the Work of DOMESTIC WATER PIPING SPECIALTIES shall be in-
cluded in the contract lump sum price as shown in the Schedule of Prices for 
PLUMBING WORK. 
 

4.03 PAY ITEM ACCOUNT NUMBER 
 
A. Plumbing work: 220000. 

END OF SECTION 
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SECTION 22 11 23 
 

DOMESTIC WATER PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. In-line, sealless centrifugal pumps. 
2. Horizontally mounted, in-line, separately coupled centrifugal pumps. 
3. Horizontally mounted, in-line, close-coupled centrifugal pumps. 
4. Vertically mounted, in-line, close-coupled centrifugal pumps. 

B. Related Sections include the following: 

1. Section 22 05 00, Common Work Results for Plumbing. 
2. Section 22 05 19, Meters and Gages for Plumbing Piping. 
3. Section 22 05 23, General-Duty Valves for Plumbing Piping. 
4. Section 22 05 29, Hangers and Supports for Plumbing Piping and 

Equipment. 
5. Section 22 05 53, Identification for Plumbing Piping and Equipment. 
6. Section 22 11 16, Domestic Water Piping. 

1.3 DEFINITIONS 

A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at 
less than 50 V or for remote-control, signaling power-limited circuits. 

 
1.4 SUBMITTALS 

A. Product Data: For each type of product indicated. Include materials of 
construction, rated capacities, certified performance curves with operating 
points plotted on curves, operating characteristics, electrical characteristics, 
and furnished specialties and accessories. 

B. Operation and Maintenance Data: For domestic water pumps to include in 
operation and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

B. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

C. All materials and installations performed under this section to be according 
to all applicable local codes. 

D. Installation of pumps to be performed by experienced plumbers licensed by 
the City of Chicago. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during 
storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written rigging instructions for handling. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

PART 2 - PRODUCTS 

2.1 IN-LINE, SEALLESS CENTRIFUGAL PUMPS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

1. Grundfos Pumps Corp. 
2. TACO Comfort Solutions, Inc. 
3. WILO USA LLC - WILO Canada Inc. 
4. Approved equal. 

B. Description: Factory-assembled and -tested, in-line, close-coupled, canned-
motor, sealless, overhung-impeller centrifugal pumps. 

C. Pump Construction: 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 
 

    DOMESTIC WATER PUMPS 
               22 11 23 – 3 

1. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge 
type with motor and impeller on common shaft and designed for 
installation with pump and motor shaft horizontal. 

2. Casing: Bronze, with threaded or companion-flange connections. 
3. Impeller: Plastic. 
4. Motor: Single speed, unless otherwise indicated. 

D. Capacities and Characteristics: 

1. Capacity: As indicated on drawings. 
2. Total Dynamic Head: As indicated on drawings. 
3. Minimum Working Pressure: 125 psig. 
4. Maximum Continuous Operating Temperature: 220 deg F. 
5. Inlet and Outlet Size:  As indicated on drawings. 
6. Pump Speed: As indicated on drawings. 
7. Pump Control: Pressure switch, Thermostat or Timer, as indicated or 

selected by the Authority. 
8. Motor Horsepower: As indicated on drawings. 
9. Electrical Characteristics: 

a. Volts: 120. 
b. Phases: Single. 
c. Hertz: 60. 
d. Full-Load Amperes: As indicated on drawings. 
e. Minimum Circuit Ampacity: As indicated on drawings. 
f. Maximum Overcurrent Protection: As indicated on drawings. 

2.2 HORIZONTALLY MOUNTED, IN-LINE, SEPARATELY COUPLED CENTRIFUGAL PUMPS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

1. Bell & Gossett; a Xylem brand. 
2. Marshall Engineered Products Co. 
3. TACO Comfort Solutions, Inc. 
4. Thrush Co. Inc. 
5. Approved equal. 

B. Description: Factory-assembled and -tested, in-line, single-stage, separately 
coupled, overhung-impeller centrifugal pumps designed for installation with 
pump and motor shafts mounted horizontal. 

C. Pump Construction: 

1. Casing: Radially split with threaded companion-flange connections for 
pumps with NPS 2 pipe connections and flanged connections for pumps 
with NPS 2-1/2 pipe connections. 

2. Impeller: Statically and dynamically balanced, closed, and keyed to 
shaft. 

3. Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve. 
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4. Coupling: Flexible. 
5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel 

spring, ceramic seat, and rubber bellows and gasket. 
6. Bearings: Oil-lubricated; bronze-journal or ball type. 
7. Shaft Coupling: Flexible, capable of absorbing torsional vibration and 

shaft misalignment. 

D. Motor: Single speed, with grease-lubricated ball bearings; and resiliently or 
rigidly mounted to pump casing, as indicated. 

E. Capacities and Characteristics: 

1. Capacity: As indicated on drawings. 
2. Total Dynamic Head: As indicated on drawings. 
3. Casing Material: Bronze or Cast iron, as indicated. 
4. Impeller Material: ASTM B 584, cast bronze; ASTM B 584, cast bronze 

or stainless steel; Stainless steel; as indicated on the drawings. 
5. Minimum Working Pressure: 125 psig or 175 psig; as indicated on the 

drawings. 
6. Maximum Continuous Operating Temperature: 225 deg F. 
7. Inlet and Outlet Size: As indicated on drawings. 
8. Pump Speed: As indicated on drawings. 
9. Pump Control: Pressure switch, Thermostat or Timer as indicated or 

selected by the Authority. 
10. Motor Horsepower: As indicated on drawings. 
11. Electrical Characteristics: 

a. Volts: 120 or 240; as indicated. 
b. Phases: Single or Three; as indicated. 
c. Hertz: 60. 
d. Full-Load Amperes: As indicated on drawings. 
e. Minimum Circuit Ampacity: As indicated on drawings. 
f. Maximum Overcurrent Protection: As indicated on drawings. 

2.3 HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

1. Alyan Pump Company. 
2. Bell & Gossett; a Xylem brand. 
3. Marshall Engineered Products Co. 
4. Pentair Pump Group. 
5. TACO Comfort Solutions, Inc. 
6. Thrush Co. Inc. 
7. Approved equal. 

B. Description: Factory-assembled and -tested, in-line, single-stage, close-
coupled, overhung-impeller centrifugal pumps designed for installation with 
pump and motor shaft mounted horizontal. 
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C. Pump Construction: 
1. Casing: Radially split with threaded companion-flange connections for 

pumps with NPS 2 pipe connections and flanged connections for pumps 
with NPS 2-1/2 pipe connections. 

2. Impeller: Statically and dynamically balanced, closed, and keyed to 
shaft. 

3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy 
shaft sleeve. Include water slinger on shaft between motor and seal. 

4. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel 
spring, ceramic seat, and rubber bellows and gasket. 

5. Bearings: Oil-lubricated; bronze-journal or ball type. 
6. Shaft Coupling: Flexible, capable of absorbing torsional vibration and 

shaft misalignment. 

D. Motor: Single speed, with grease-lubricated ball bearings; and resiliently or 
rigidly mounted to pump casing. 

E. Capacities and Characteristics: 
1. Capacity: As indicated on drawings. 
2. Total Dynamic Head: As indicated on drawings. 
3. Casing Material: Bronze or Cast iron; as indicated. 
4. Impeller Material: ASTM B 584, cast bronze, ASTM B 584, cast bronze 

or stainless steel, Stainless steel; as indicated. 
5. Minimum Working Pressure: 175 psig. 
6. Maximum Continuous Operating Temperature: 225 deg F. 
7. Inlet and Outlet Size: As indicated on drawings. 
8. Pump Control: Pressure switch, Thermostat or Timer as indicated or 

selected by the Authority. 
9. Electrical Characteristics: 

a. Volts: 120 or 240; as indicated. 
b. Phases: Single or Three; as indicated. 
c. Hertz: 60. 
d. Full-Load Amperes: As indicated on drawings. 
e. Minimum Circuit Ampacity: As indicated on drawings. 
f. Maximum Overcurrent Protection: As indicated on drawings. 

2.4 VERTICALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to the following: 

1. Alyan Pump Company. 
2. Armstrong Pumps, Inc. 
3. Bell & Gossett; a Xylem brand. 
4. Flo Fab Inc. 
5. Grundfos Pumps Corp. 
6. Marshall Engineered Products Co. 
7. PACO Pumps; Grundfos Pumps Corporation, USA. 
8. Pentair Pump Group. 
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9. TACO Comfort Solutions, Inc. 
10. Thrush Co. Inc. 
11. Weinman Division. 
12. Approved equal. 

B. Description: Factory-assembled and -tested, in-line, single-stage, close-
coupled, overhung-impeller centrifugal pumps designed for installation with 
pump and motor shaft mounted vertical. 

C. Pump Construction: 

1. Casing: Radially split, cast iron, with wear rings and threaded 
companion-flange connections for pumps with NPS 2 pipe 
connections and flanged connections for pumps with NPS 2-1/2 
closed, and keyed to shaft. 

2. Shaft and Shaft Sleeve: Stainless-steel shaft, with copper-alloy 
shaft sleeve. 

3. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel 
spring, ceramic seat, and rubber bellows and gasket. Include 
water slinger on shaft between motor and seal. 

4. Bearings: Oil-lubricated; bronze-journal or ball type. 
5. Shaft Coupling: Flexible or rigid type if pump is provided with 

coupling. 

D. Motor: Single speed, with grease-lubricated ball bearings; and rigidly 
mounted to pump casing. 

E. Capacities and Characteristics: 

1. Capacity: As indicated on drawings. 
2. Total Dynamic Head: As indicated on drawings. 
3. Casing Material: Bronze or Cast iron; as indicated. 
4. Impeller Material: ASTM B 584, cast bronze; ASTM B 584, cast 

bronze or stainless steel or Stainless steel; as indicated. 
5. Minimum Operating Pressure: 175 psig. 
6. Maximum Continuous Operating Temperature: 225 deg F. 
7. Inlet and Outlet Size: As indicated on drawings. 
8. Pump Control: Pressure switch, Thermostat or Timer as indicated 

or selected by the Authority. 
9. Pump Speed: As indicated on drawings. 
10. Motor Horsepower: As indicated on drawings. 
11. Electrical Characteristics: 

a. Volts: 120 or 240; as indicated. 
b. Phases: Single or Three; as indicated. 
c. Hertz: 60. 
d. Full-Load Amperes: As indicated on drawings. 
e. Minimum Circuit Ampacity: As indicated on drawings. 
f. Maximum Overcurrent Protection: As indicated on drawings. 
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2.5 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements for motors as specified herein, indicated on 
the drawings, selected and approved by the Authority or as otherwise 
required for the manufacturer of the pumps. 

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough 
so driven load will not require motor to operate in service factor range 
above 1.0. 

2.6 CONTROLS 

A. Pressure Switches: Electric, adjustable for control of [water-supply] <Insert 
application> pump. 

1. Type: Water-immersion pressure sensor, for installation in piping. 
2. Enclosure: NEMA 250, Type 4X or as indicated. 
3. Operation of Pump: On or off. 
4. Transformer: Provide if required. 
5. Power Requirement: 24 V, ac or 120 V, ac as required. 
6. Settings: Start pump and stop pump at pressure levels indicated on 

the drawings. 

B. Thermostats: Electric; adjustable for control of hot-water circulation or other 
pump. 

1. Type: Water-immersion temperature sensor, for installation in piping. 
2. Range: 50 to 125 deg F, 65 to 200 deg F, 100 to 240 deg F, as 

indicated on drawings. 
3. Enclosure: NEMA 250, Type 4X. 
4. Operation of Pump: On or off. 
5. Transformer: Provide if required. 
6. Power Requirement: 24 V, ac or 120 V, ac; as indicated on drawings. 
7. Settings: Start pump at 105 deg F, 110 deg F, or 115 deg F as 

selected by the Authority and stop pump at 120 deg F or 125 deg F; 
as selected by the Authority. 

C. Timers: Electric, for control of hot-water circulation pump. 
1. Type: Programmable, seven-day clock with manual override on-off 

switch. 
2. Enclosure: NEMA 250, Type 1, suitable for wall mounting. 
3. Operation of Pump: On or off. 
4. Transformer: Provide if required. 
5. Power Requirement: 24-V ac or 120-V ac; as required. 
6. Programmable Sequence of Operation: Up to two on-off cycles each 

day for seven days. 

D. Time-Delay Relays: Electric, for control of hot-water circulation pump 
between water heater and connected hot-water storage tank. 
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1. Type: Adjustable time-delay relay. 
2. Range: Up to five minutes. 
3. Setting: Five minutes. 
4. Enclosure: NEMA 250, Type 4X. 
5. Operation of Pump: On or off. 
6. Transformer: Provide if required. 
7. Power Requirement: 24-V ac or 120-V ac; as required. 
8. Programmable Sequence of Operation: Limit pump operation to 

periods of burner operation plus maximum five minutes after the 
burner stops. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of domestic-water-piping system to verify actual 
locations of connections before pump installation. 

3.2 PUMP INSTALLATION 

A. Comply with manufacturer’s instructions and recommendations. 

B. Install in-line, sealless centrifugal pumps with shaft horizontal unless 
otherwise indicated. 

C. Install horizontally mounted, in-line, separately coupled and close-coupled 
centrifugal pumps with shaft(s) horizontal. 

D. Install vertically mounted, in-line, close-coupled centrifugal pumps with shaft 
vertical. 

E. Pump Mounting: Install vertically mounted, in-line, close-coupled centrifugal 
pumps with cast-iron base mounted on concrete base using elastomeric 
pads, elastomeric mounts or restrained spring isolators; as indicated or 
selected by the Authority. Comply with requirements for concrete base 
specified in Section 03 30 00 "Cast-in-Place Concrete." 

1. Minimum Deflection: 1/4 inch or 1 inch; as indicated or selected by 
the Authority. 

2. Install dowel rods to connect concrete base to concrete floor. Unless 
otherwise indicated, install dowel rods on 18-inch centers around the 
full perimeter of concrete base. 

3. For supported equipment, install epoxy-coated anchor bolts that 
extend through concrete base and anchor into structural concrete 
floor. 

4. Place and secure anchorage devices. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be 
embedded. 
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5. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

F. Install continuous-thread hanger rods and spring hangers with vertical-limit 
stop of size required to support pump weight. 

1. Comply with requirements for vibration isolation devices specified in 
Section 22 05 48 "Vibration Controls for Plumbing Piping and 
Equipment." Fabricate brackets or supports as required. 

2. Comply with requirements for hangers and supports specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and 
Equipment." 

G. Install pressure switches in water supply piping. 

H. Install thermostats in hot-water return piping. 

I. Install timers at location shown or selected by the Authority. 

J. Install time-delay relays in piping between water heaters and hot-water 
storage tanks. 

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in Section 22 11 16 "Domestic 
Water Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Install piping adjacent to pumps to allow service and maintenance. 

C. Connect domestic water piping to pumps. Install suction and discharge 
piping equal to or greater than size of pump nozzles. 

1. Install flexible connectors adjacent to pumps in suction and discharge 
piping of the following pumps: 

a. Horizontally mounted, in-line, separately coupled centrifugal 
pumps. 

b. Horizontally mounted, in-line, close-coupled centrifugal pumps. 
c. Vertically mounted, in-line, close-coupled centrifugal pumps. 
d. Comply with requirements for flexible connectors specified in 

Section 22 11 16 "Domestic Water Piping." 

D. Install shutoff valve and strainer on suction side of each pump, and check, 
shutoff, and throttling valves on discharge side of each pump. Install valves 
same size as connected piping. Comply with requirements for valves 
specified in Section 22 05 23 “General-Duty Valves in Plumbing Piping” and 
comply with requirements for strainers specified in Section 22 11 16 
"Domestic Water Piping." 
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1. Install pressure gage at suction of each pump and pressure gage at 
discharge of each pump. Install at integral pressure-gage tappings 
where provided or install pressure-gage connectors in suction and 
discharge piping around pumps. Comply with requirements for 
pressure gages and snubbers specified in Section 22 05 19 "Meters 
and Gages for Plumbing Piping." 

E. Connect pressure switches, thermostats, time-delay relays, and timers to 
pumps that they control. 

F. Interlock pump between water heater and hot-water storage tank with water 
heater burner and time-delay relay. 

3.4 IDENTIFICATION 

A. Comply with requirements for identification specified in Section 22 05 53 
"Identification for Plumbing Piping and Equipment" for identification of 
pumps. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup 
service. 

1. Complete installation and startup checks according to manufacturer's 
written instructions. 

2. Check piping connections for tightness. 

3. Clean strainers on suction piping. 

4. Set pressure switches, thermostats, timers and time-delay relays for 
automatic starting and stopping operation of pumps. 

5. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for 

handling hot liquid is free to rotate with pump hot and cold. If 
pump is bound or drags, do not operate until cause of trouble is 
determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

6. Prime pump by opening suction valves and closing drains, and 
prepare pump for operation. 

7. Start motor. 

8. Open discharge valve slowly. 
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9. Adjust temperature settings on thermostats. 

10. Adjust timer settings. 

3.6 ADJUSTING 

A. Adjust domestic water pumps to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Adjust initial temperature set points. 

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

3.7 QUALITY CONTROL 

A. All pumps and their installation to be according to the requirements of this 
section and according to local governing codes. The type of pump and 
capacity to be as recommended for the specific application. 

B. The pumps shall be calibrated for proper operation. The pumps shall be 
tested by the Contractor for proper installation and operation. Check the 
installation for leaks and code compliance wiring. Pump shall be secure to 
avoid vibration during operation. Test the pump for proper cycling, pressure 
capacity and other requirements. 

C. Any pumps found to be improperly installed shall be adjusted as required. 
Any pumps found to be malfunctioning to be replaced with a new pump at no 
cost to the Authority. 

PART 4 - MEASUREMENT AND PAYMENT 
 
4.01 MEASUREMENT 

 
A. The work of DOMESTIC WATER PIPING PUMPS shall not be measured for 

payment. 
 

4.02 PAYMENT 
 
A. No separate payment shall be made for the work covered in this section. 

Payment for the Work of DOMESTIC WATER PIPING PUMPS shall be included 
in the contract lump sum price as shown in the Schedule of Prices for 
PLUMBING WORK. 
 

4.03 PAY ITEM ACCOUNT NUMBER 
 
A. Plumbing work: 220000. 

END OF SECTION 
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SECTION 23 05 17 
 

SLEEVES AND SLEEVE SEALS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves. 
2. Stack-sleeve fittings. 
3. Sleeve-seal systems. 
4. Sleeve-seal fittings. 
5. Grout. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to 
ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise 
indicated. 

B. Galvanized-Steel Wall Pipes: ASTM A 53, Schedule 40, with plain ends and welded 
steel collar; zinc coated. 

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends. 

D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40. 

E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube 
closed with welded longitudinal joint. 
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F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer 
surface with nailing flange for attaching to wooden forms. 

G. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms. 

2.2 STACK-SLEEVE FITTINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1. Jay R. Smith Mfg. Co. 
2. Zurn Industries, LLC. 

B. Description: Manufactured, cast-iron sleeve with integral clamping flange. Include 
clamping ring, bolts, and nuts for membrane flashing. 

1. Underdeck Clamp: Clamping ring with setscrews. 

2.3 SLEEVE-SEAL SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 

1. Advance Products & Systems, Inc. 
2. Airex Manufacturing. 
3. CALPICO, Inc. 
4. GPT; an EnPro Industries company. 
5. Metraflex Company (The). 
6. Proco Products, Inc. 

B. Description: Modular sealing-element unit, designed for field assembly, for filling 
annular space between piping and sleeve. 

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of 
pipe. Include type and number required for pipe material and size of pipe. 

2. Pressure Plates: Carbon steel or Stainless steel as shown or selected by the 
Authority. 

3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating or 
stainless steel, as shown or selected by the Authority, of length required to 
secure pressure plates to sealing elements. 

2.4 SLEEVE-SEAL FITTINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not 
limited to the following: 
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1. Advance Products & Systems, Inc. 
2. CALPICO, Inc. 
3. GPT; an EnPro Industries company. 
4. Metraflex Company (The). 
5. Proco Products, Inc. 

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for 
imbedding in concrete slab or wall. Unit has plastic or rubber waterstop collar with 
center opening to match piping OD. 

2.5 GROUT 

A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

B. Characteristics: Nonshrink; recommended for interior and exterior applications. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION 

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, 
and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large 
enough to provide 1-inch annular clear space between piping and concrete slabs 
and walls. 

1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new 
slabs and walls are constructed. 

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or 
-PP sleeves. 

2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment 
areas or other wet areas above finished floor level. 

3. Using grout, seal the space outside of sleeves in slabs and walls without 
sleeve-seal system. 

D. Install sleeves for pipes passing through interior partitions. 
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1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space 

between sleeve and pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint 

sealants appropriate for size, depth, and location of joint. Comply with 
requirements for sealants specified in Section 07 92 00 "Joint Sealants." 

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at pipe penetrations. Seal pipe penetrations with firestop materials. 
Comply with requirements for firestopping specified in Section 07 84 13 
"Penetration Firestopping." 

3.2 STACK-SLEEVE-FITTING INSTALLATION 

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 

1. Install fittings that are large enough to provide 1/4-inch annular clear space 
between sleeve and pipe or pipe insulation. 

2. Secure flashing between clamping flanges for pipes penetrating floors with 
membrane waterproofing. Comply with requirements for flashing specified in 
Section 07 62 00 "Sheet Metal Flashing and Trim." 

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above 
finished floor level. 

4. Extend cast-iron sleeve fittings below floor slab as required to secure 
clamping ring if ring is specified. 

5. Using grout, seal the space around outside of stack-sleeve fittings. 

B. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe 
penetrations. Seal pipe penetrations with firestop materials. Comply with 
requirements for firestopping specified in Section 07 84 13 "Penetration 
Firestopping." 

3.3 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade 
at service piping entries into building. 

B. Select type, size, and number of sealing elements required for piping material and 
size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping 
in penetration, assemble sleeve-seal system components, and install in annular 
space between piping and sleeve. Tighten bolts against pressure plates that cause 
sealing elements to expand and make a watertight seal. 

3.4 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete 
slabs and walls. Position waterstop flange to be centered in concrete slab or wall. 
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C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.5 SLEEVE AND SLEEVE-SEAL SCHEDULE 

A. Use sleeves and sleeve seals for the following piping-penetration applications: 

1. Exterior Concrete Walls above Grade: 

a. Piping Smaller Than NPS 6 (DN 150) Cast-iron wall sleeves.. 
b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves.  

2. Exterior Concrete Walls below Grade: 

a. Piping Smaller Than [NPS 6 (DN 150): Cast-iron wall sleeves with 
sleeve-seal system.  

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-
seal system.  

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

3. Concrete Slabs-on-Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves with sleeve-
seal system.  

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-
seal system.  

1) Select sleeve size to allow for 1-inch annular clear space between 
piping and sleeve for installing sleeve-seal system. 

4. Concrete Slabs above Grade: 

a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves, 
PVC-pipe sleeves, Stack-sleeve fittings, Sleeve-seal fittings, Molded-PE 
or -PP sleeves or Molded-PVC sleeves. 

b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-pipe sleeves, PVC-
pipe sleeves or Stack-sleeve fittings. 

5. Interior Partitions: 
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a. Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves, 
PVC-pipe sleeves. As shown on the drawings or as selected by the 
Authority. 

b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-sheet sleeves. 
 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 
 

A. The work of SLEEVE AND SLEEVE-SEAL FOR HVAC PIPING shall not be measured 
for payment. 

 
4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section. Payment 
for the Work of SLEEVE AND SLEEVE-SEAL FOR HVAC PIPING shall be included in 
the contract lump sum price as shown in the Schedule of Prices for MECHANICAL 
WORK. 

 
4.01 PAY ITEM ACCOUNT NUMBER 

A. Mechanical work: 230000. 
 

END OF SECTION 
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SECTION 26 01 00 

ELECTRICAL GENERAL PROVISIONS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. The specifications for the project basic electrical requirements. 
2. The Contractor to provide items, articles, materials, operations and methods 

required by the Drawings and Specifications including labor, equipment, 
supplies and incidentals necessary for completion of the Work under this 
Contract. 

3. Any incidental accessories necessary to make the work complete and ready for 
operation, even though not specified or shown on the Drawings to be 
furnished and installed without additional expense to the Contract. 

4. Should there be any discrepancies or a question of intent, the Contractor to 
refer the matter to the Commissioner for decision before ordering any 
equipment, materials or before starting any related work. 

5. The Contractor to furnish, erect, install, connect, clean, adjust, test and 
condition all manufactured articles, materials and equipment, and place in 
service in accordance with the equipment manufacturer's directions and 
specifications except as otherwise specified herein. 

1.03 RELATED WORK 

A. The general provisions specified to be furnished and installed herein have related 
work in various other sections, including but not limited to: 

B. Related Sections: 

1. Division 23 “Heating, Ventilating and Air Conditioning (HVAC)” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
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7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261900 “Grounding” 
10. Section 261950 “Identification” 
11. Section 260573 “Short-Circuit/Coordination and Arc Flash Study” 
12. Section 262116 “Electrical Utility Service” 
13. Section 263353 “Uninterruptible Power Supply” 
14. Section 264000 “Service Equipment” 
15. Section 264600 “Dry Type Transformers” 
16. Section 264700 “Panelboards” 
17. Section 264900 “Generator Tap Box” 
18. Section 265010 “Lighting Fixtures” 
19. Section 265560 “Light Emitting Diode” 
20. Section 266000 “Concrete for Electrical Work 
21. Section 267500 “Cabinet and Terminal Strips” 
22. Section 267700 “Infrared Heating” 
23. Section 269500 “Electrical Testing” 

1.04 ACTION SUBMITTALS  

A. As soon as practical and within thirty days after award of contract and before any 
material or equipment is purchased, the Contractor to submit to the Commissioner  
for approval one electronic DVD and one electric PDF copy of all shop drawings to 
be incorporated in the work. 

B. Shop drawings to include manufacturers' names, catalog numbers, cuts, diagrams 
and other such descriptive data as may be required to identify and approve the 
equipment. 

C. Extended time for submitting special shop drawing may be requested; however, an 
extension of time approved does not relieve this Contractor of the responsibility of 
executing the work in accordance with the Contract. 

D. Any listed materials, fixtures, apparatus, or equipment that are not in accordance 
with the Specification requirements can and will be rejected for use in this 
installation and construction. 

E. Any materials, fixtures, apparatus or equipment installed without stamped or 
written approval to be removed by the Contractor and replaced with specified 
equipment at the direction of the Commissioner and without recourse for additional 
compensation. 

F. Substitutions to listed acceptable manufacturers equipment and material will not be 
accepted until the Contractor has complied with the Specification Division One. 

1.05 INFORMATION SUBMITTALS 

A. Pre-Installation Submittals of the following types are required for the listed 
categories. 
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1. Shop Drawings are required for the following. 

a. Equipment details for switchboard, panelboards, transformers, etc.  
b. Special systems for fire alarm, pubic address, security, etc. 
c. Lighting fixtures. 

2. Catalog Cuts are to cover common materials and supplies such as conduit, 
wire, devices, manufacturer’s standard lighting fixtures, etc. 

3. Installation drawings are to cover equipment, materials supplies where 
installation is not adequately detailed on the Contract Documents. Provide the 
electrical room conduit and equipment layout to be provided. 

4. The equipment manufacturers wiring diagrams are to show terminal blocks for 
external wiring. 

5. The equipment manufacturers internal point to point and external wiring 
diagrams between cubicles, panels and components within the equipment line 
up are to be provided. 

6. Complete rating data for all equipment to be provided. 
7. Instruction books, operation and maintenance manuals with spare parts 

manuals are to be provided. 

B. Post construction submittals are required for the following types of documents. 

1. Shop drawing installation drawings are to be updated to "Record Document" 
status. 

2. Record Documents are to indicate the actual "as installed" status of all 
equipment, controls and materials incorporated into the facility. 

3. Test data to be provided for all equipment and wiring as required by various 
sections of these Specifications. 

4. Instruction books, operations and maintenance manuals, spare parts lists are 
to be provided for all equipment and special systems. 

a. The manuals shall be prepared specifically for this installation and shall 
include catalog data sheets, shop drawings, equipment lists, 
descriptions, parts lists, etc. to instruct operating and maintenance 
personnel unfamiliar with such equipment. 

C. Installation Drawings: 

1. In addition to the preparation and submittal of Shop Drawings for 
manufactured electrical equipment and materials, the Contractor is to prepare 
and maintain in current status, a complete set of detailed, completely 
circuited, and dimensioned electrical construction drawings for all electrical 
work included under this Contract. These drawings to be made at the 
Contractor's expense and to be made on mylars. 

2. The installation drawings to be made under the direction and supervision of 
the Contractor to show all electrical work inclusive of conduit, wiring, electrical 
equipment and devices, lighting fixture locations and elevations, points where 
conduit enters or leaves structural slabs and walls, junction boxes, conduit 
supports and inserts. Symbol representation for home run circuits will not be 
acceptable. 
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3. The Contractor to provide a separate set of installation drawings for the 
lighting system; a separate set of installation drawings for the power and 
control; and a separate set of installation drawings for the special systems. 

4. The complete electrical distribution system from source or sources up to and 
including each branch circuit panelboard to be shown and dimensioned exactly 
as installed, with all feeders located on the Drawings. Major equipment, 
lighting controls and apparatus are to be shown to scale and properly located; 
conduit home runs are not acceptable. 

5. The installation drawings are to include floor plans and reflected ceiling plans 
with electrical layouts drawn at a scale (or scales) as required with a minimum 
scale of 1/8 inch equal 1 foot, 0 inches. It is intended that installation 
drawings of each trade be the same scale(s) in order to permit respective 
plans to be superimposed upon all others of each trade. 

6. In addition to the floor plans, the layouts of all congested areas such as 
mechanical and/or electrical equipment rooms, and all functionally critical 
areas are to be drawn at a minimum scale of 1/4 inch equals 1 foot, 0 inches, 
and with all details of construction shown. The Commissioner may request 
additional installation drawings if in their opinion they are required to properly 
coordinate the project. 

7. The installation drawings are to include schedules for all panelboards. 
Schedules are to depict the bus arrangement of the panelboard, the size of all 
circuit breakers, the connected load on each breaker, and a description of the 
load and it's location. 

8. All installation drawings are to be of the same size and with the same border 
lines and title blocks as the Contract Drawings, with the Contractor's name 
added. 

9. The Contractor is to be responsible for the coordination of electrical work with 
the work of all other trades and to, in preparing the installation drawings, 
continually check the work of all other trades (inclusive of that indicated by 
shop drawings) in order to avoid possible installation conflicts arising. It is 
understood that the work shown on the installation drawings has been so 
coordinated. In the event of conflicts or interferences that cannot be resolved 
in the field, the Contractor is to request a written clarification from the 
Commissioner. 

10. The installation drawings are to indicate the electrical installation exactly as 
constructed and therefore to be periodically revised to reflect all changes 
inclusive of those required by the Commissioner, those which are or have been 
found necessary in the field, those which may be suggested by the Contractor 
and approved by the Commissioner, etc. 

11. Conduits are to be shown on the installation drawings as installed. Conduit 
home runs are not acceptable. 

12. Revisions are to be performed when considered necessary by the 
Commissioner or the Contractor in order to facilitate proper coordination, but 
are to in no event be performed at interim periods exceeding 30 days between 
each such revision. 

13. The initial copy of all installation drawings are to be submitted to the 
Commissioner for review. These submittals are to be considered as shop 
drawings and are subject. to the shop drawing approval process. Subsequent 
revised copies are to be issued to the Commissioner as requested. It to be 
clearly understood that these installation drawings are for installation 
coordination purposes only and cannot in any way alter the requirements of 
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the Contract. Therefore, the Drawings, Specifications, and authorized revisions 
thereto, are to remain the only determinants of the Contract requirements. 

14. Upon completion, the initial installation drawings, and all revised installation 
drawings thereafter, it is to be dated and certified by the Contractor as having 
been fully coordinated. It is then to be understood that the work shown 
thereupon is ready for construction. 

15. No electrical work is to begin until these installation drawings (and each 
revision thereof) are so drawn, and thereafter finally accepted by the 
Commissioner. 

16. All installation drawings are to be made in accordance with an approved 
schedule, prepared by the Contractor, and arranged to coincide with actual 
construction in such a manner as to allow the latter work to proceed without 
delay. 

17. If, in the opinion of the Commissioner, the installation drawings are in 
acceptable condition after each has been finally revised and accepted, the 
Contractor may submit same as the field record drawings called for elsewhere 
in the Specifications. 

18. The Contractor is to include wiring diagrams and schematic diagrams. Each 
schematic diagrams are to be "JIC" ladder type. Wire numbers are to be 
shown on all schematic and wiring drawings. 

19. The minimum drafting letter size is to be 1/8 inch in height, block style. 

D. The Contractor is to submit test reports as described under this Contract. 

E. See specific Specification Sections for additional submittal requirements. 

1.06 QUALITY ASSURANCE 

A. Materials and installation to conform to the applicable Codes and Standards. 

B. After all equipment, devices and raceways are installed and wires and cables are in 
place and connected to devices and equipment, the Contractor to test the system 
for continuity, proper phase rotation, short circuit, improper grounds, and other 
defects. If any defective conditions are present, the Contractor to make all 
necessary corrections and retest for compliance. 

C. Each major component of equipment to have the manufacturer's name, address, 
model number and rating on the manufacturer's nameplate securely affixed in a 
conspicuous place. 

1. The nameplate of a distributing agent is not acceptable. 
2. Code ratings, labels or other data, including any that are die-stamped into the     

surface of the equipment, to be in a visible location. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Equipment and materials to be delivered to the site and stored in original 
containers, suitably sheltered from the elements and mechanical injury, but readily 
accessible for inspection until installed. 
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1. Items subject to moisture damage to be stored in dry heated spaces. 
2. Manufacturer's directions to be followed in the delivery, handling, storage, 

protection, installation and operation of all equipment and materials. 

B. The Contractor to determine, from examination of the Drawings, whether any 
special temporary openings in the building will be required for the admission of 
apparatus furnished under this section, and notify the Commissioner accordingly. In 
the event of failure to give sufficient notice in time to arrange for these openings 
during construction, the Contractor to assume all costs of providing such openings 
thereafter. 

C. The Contractor to coordinate with the Commissioner the movement of heavy 
machinery, equipment and heavy parts thereof brought into or onto the building or 
premises. 

D. Conduit openings to be kept closed by means of plugs or caps to prevent the 
entrance of foreign matter. 

E. The Contractor to cover all fixtures, equipment and apparatus as required to protect 
them against dirt, water, chemical, solar, or mechanical damage. The Contractor to 
also provide any supplementary heating and cooling required to prevent moisture 
and thermal damage. 

F. Equipment to be inherently safe and moving parts are to be covered with guards. 

G. Equipment in storage having moving parts, which may be damaged or distorted by 
being idle, to be rotated or exercised periodically and all lubricants to be properly 
maintained. 

1.08 CODES AND STANDARDS 

A. Materials and installation to comply with codes, laws and ordinances of Federal, 
State, and Local governing bodies having jurisdiction. 

B. In every installation where regulations of electric utility and telephone companies 
apply, conformance with their regulations to be mandatory and any costs incurred to 
be included in the Contract. 

C. In case of differences between building codes, State and Federal laws, local 
ordinances and utility companies regulations and the Contract Documents, the most 
stringent to govern. 

D. All equipment and materials purchased for this Project to conform to any acts, laws, 
rules and regulations of the following organizations: 

1. City of Chicago Electrical Code (CEC) to take jurisdictional precedence over all 
other authoritative bodies. 

2. National Electrical Safety Code (NESC-ANSI C2). 
3. American National Standards Institute (ANSI). 
4. National Fire Protection Association (NFPA). 
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5. Institute of Electrical and Electronics Engineers (IEEE). 
6. Insulated Cable Engineers Association (ICEA). 
7. National Electrical Manufacturers Association (NEMA). 
8. Illuminating Engineering Society (IES). 
9. Underwriters Laboratories Inc. (UL). 
10. Canadian Standards Association (CSA). 
11. Occupational Safety and Health Administration (OSHA). 

E. Should Work be performed which does not comply with the requirements of the 
applicable building codes, State and Federal laws, local ordinances, industry 
standards and utility company regulations, changes for compliance to be done at no 
additional cost to the City of Chicago. 

F. The Contractor to secure and pay for all required permits, governmental fees, taxes 
and licenses necessary for the proper execution and completion of the Electrical 
Work. 

G. The Contractor to submit to governmental agencies and utility companies any shop 
drawings for equipment, which require their approval. 

H. The Contractor to notify the Commissioner of any proposed materials or apparatus 
believed to be inadequate, unsuitable, in violation of laws, ordinances, rules or 
regulations of authorities having jurisdiction. 

1.09 DRAWINGS 

A. The Drawings are diagrammatic and are intended to convey the scope of work and 
indicate the general arrangement and/or sizes of conduit, equipment, fixtures and 
other work included in the Contract. 

B. The location of items required by the Drawings or Specifications where not definitely 
fixed by dimensions on the Drawings are approximate only. The exact locations 
necessary to secure the best conditions and results are to be determined at the site 
and are to be subject to the approval of the Commissioner. 

C. The Contractor to coordinate the location of the lighting fixtures and 
intercommunication speakers with the location of the mechanical equipment. 

D. The Contractor to lay out the work, check drawings of other trades to verify spaces 
in which work to be installed, and maintain maximum headroom and space 
conditions at all points. 

1. Where headroom or space conditions appear inadequate, the Contractor is to 
notify the Commissioner  before proceeding with installation. 

2. Any minor changes in the locations of equipment, fixtures, lighting fixtures 
conduits, outlets, devices, etc., from those locations as shown on the 
Drawings is to be made without extra cost to the Contract. A minor change in 
location to be considered is to be within 10'-0" of the location as may be 
scaled from the Drawings for all interior work and within 25'-0" for all exterior 
work. 
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1.10 EXECUTION, CORRELATION AND INTENT OF DOCUMENTS 

A. In the event that conflicts, if any, cannot be settled rapidly and amicably between 
the affected trades, with the Work proceeding in a workmanlike manner, then the 
Commissioner to decide which Work is to be relocated. The Commissioner’s  
judgment to be final and binding on the Contractor. 

B. No measurements of a Drawing by scale to be used as a definite dimension to work 
by. 

1.11 INSTRUCTIONS AND ADJUSTMENTS 

A. At the conclusion of the Work and before final contract payment is made, the 
Contractor to demonstrate and explain to the Commissioner the function, operation 
and maintenance of all equipment and systems installed. 

B. The primary adjustments of the system(s) to be accomplished by the Commissioner 
to the complete satisfaction of the Commissioner at the time of completion of the 
installation. 

1.12 GUARANTEE 

A. The Contractor to be responsible for all Work in this Specification. The Contractor to 
make good, repair, or replace at his own costs and expense as may be necessary, 
any defect which in the opinion of the Commissioner is due to imperfections in 
material, design or workmanship or if defect shows itself to be defective within one 
year after acceptance by the Commissioner. 

B. The Contractor to be responsible for protecting all equipment and systems against 
harmful exposures to, or accumulations of dust and moisture, flooding, corrosion or 
other forms of damage and to clean and restore damaged finishes as may be 
required to place installations in a "Like New" condition before acceptance by the 
Commissioner. 

C. All manufacturers' equipment guarantees or warranties to be included in the 
Maintenance Manuals. 

PART 2 - PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. Materials and equipment to be new and to be UL or CSA labeled where applicable 
and to bear the manufacturer's name, model number and other identification 
markings. 

B. Materials and equipment to be the standard product of a manufacturer regularly 
engaged in the production of the required type of material or equipment for at least 
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five years (unless specifically exempted by the Commissioner and to be the 
manufacturer's latest design with published properties  that meet the specification 
requirements. 

C. Equipment and materials of the same general type to be of the same manufacturer 
throughout the project to provide uniform appearance, operation and maintenance. 

D. Equipment and materials to be without blemish or defect and to not be used for 
temporary light or power purposes, including lamps, without the Commissioner’s 
written authorization. 

2.02 ENCLOSURES FOR ELECTRICAL EQUIPMENT/FITTINGS 

A. Enclosures for Electrical Equipment to be governed by the area classification 
described below or unless otherwise noted on the Drawing. 

B. NEMA Type 1A may be used in dry indoor environmental with full time filtered air 
supplies. 

C. NEMA Type 12 to be used in indoor dry and non-chemical environment. 

D. NEMA Type 13 oil tight devices to be used for all control panels. 

E. NEMA Type 4X stainless steel to be used in exterior, interior wet areas, and 
corrosive environment where chemicals are stored or mixed with liquids or as 
indicated on the Contract Drawings. 

F. NEMA Type 7/9 hazardous, to be used in all hazardous areas. 

G. Specific site requirements may necessitate the use of different enclosure ratings. 

2.03 MOTOR VOLTAGE OPERATION 

A. Unless otherwise noted, all AC motors to be operated on the following voltages: 

1. Motors under 1/2 horsepower to be 115 volts AC, single phase, 60 hertz. 
2. Motors 1/2 horsepower and larger to be 208 volts AC, 3 phase, 60 hertz. 

B. AC motor type, enclosure type, and other design requirements to be as specified in 
these Specifications. 

PART 3 - EXECUTION 

3.01 INSTALLATION OF WORK 

A. The Contractor to perform all Work with trained mechanics of the particular trade 
involved in a neat and workmanlike manner as approved by the Commissioner. 
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B. The Contractor to perform all Work in cooperation with other trades and schedule to 
allow speedy and efficient completion of the Project. 

C. The Contractor to furnish other trades with advance information on locations and 
sizes of frames, boxes, sleeves and openings needed for the work, and also furnish 
information and shop drawings necessary to permit trades affected to install their 
work properly and without delay. 

D. Where there is evidence that the work of one trade will interfere with the work of 
other trades, all trades to assist in working out space conditions to make 
satisfactory adjustments and to be prepared to submit and revise coordinated shop 
drawings and installation drawings. 

E. With the approval of the Commissioner and without additional cost to the Contract, 
the Contractor to make minor modifications in the Work as required by structural 
interferences, by interferences with work of other trades or for proper execution of 
the Work. 

F. Minor changes in the locations of outlets, fixtures and equipment to be made at the 
direction of the Commissioner prior to rough-in and to be at no additional cost to the 
Contract. 

G. The equipment to be installed with ample space allowed for removal, repair or 
changes to equipment. Ready accessibility to removable parts of equipment and to 
wiring to be provided without moving other equipment which is to be installed or 
which is in place. 

H. Locations of electrical outlets, lighting panels, cabinets, equipment, etc. are 
approximate and exact locations to be determined by the Contractor at the Project 
site. 

I. The Contractor to refer to the Contract Documents for details and reflected ceiling 
drawings. 

J. The Contractor to protect the materials and work of other trades from damage 
during installation of the work provided under this Contract. 

3.02 EQUPIMENT NOISE LIMITATION 

A. Noise levels of electrical devices and equipment to be within acceptable limits as 
established by NEMA or other valid noise rating agencies. Noise levels to be subject 
to the Commissioner’s acceptance which will be based on practical and reasonable 
considerations, of occupancy requirements. 

B. The Contractor to check and tighten the fastenings of sheet metal plates, covers, 
doors, and trims to prevent vibration and chatter under normal conditions of use. 

C. When located elsewhere than in high-noise-level equipment rooms, the enclosures 
or solenoid-operated switching devices and other noise-producing devices are to 
have anti- vibration mountings and non-combustible sound-absorbing linings. 
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D. Transformers, reactors, dimmers, lamp ballasts, and solenoids are to be designed 
and rated for "quiet" design. 

E. The Contractor to remove and replace any individual electrical item or device that is 
found to produce a sound energy output exceeding that of other identical devices 
installed at the Project. 

3.03 TRANSMISSION OF VIBRATION 

A. Electrical equipment, conduit, and fittings are not to be mounted to or supported by 
elements subject to vibration except by methods specified here in and/or shown on 
the Drawings. 

B. Where flexible conduit lengths are utilized as a means of isolating equipment and 
conduit systems vibration, care to be exercised to assure continuity of ground 
throughout. Flexible conduit lengths to be a maximum of 18 inches in areas where 
same are permitted. 

3.04 PROTECTION 

A. The Contractor to protect conduit and wireway openings against the entrance of 
foreign matter by means of plugs or caps. 

B. The Contractor to cover fixtures, materials, equipment and devices furnished or 
installed under this Contract or otherwise protect against damage, before, during, 
and after installation. 

C. Fixtures, materials, equipment, or devices damaged prior to final acceptance of the 
Work to be restored to their original condition or replaced. 

D. Equipment to be inherently safe and moving parts to be covered with guards. 

3.05 INSTALLATION OF WORK FOR OTHER SECTIONS 

A. The Contractor to coordinate all electrical work and to complete all wiring, conduit, 
material and electrical equipment as required for equipment installed under other 
divisions of these Specifications. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of ELECTRICAL GENERAL PROVISIONS will not be measured for payment. 
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4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of ELECTRICAL GENERAL PROVISIONS must be included in the 
Contract lump sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 03 00 

ELECTRICAL DEMOLITION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Work required for this Section includes providing all labor, material, apparatus, 
equipment and services necessary to disconnect and remove electrical items which 
are affected by or rendered obsolete by demolition work. 
 

B. Major items with all related appurtenances, which are rendered obsolete and 
require removal in the areas being demolished, include but are not limited to, the 
following: 

1 Abandoned underground. 
2 Existing wayside communication cables upon installation and complete testing 

of new wayside communication cables. 
3 Temporary power and lighting cable and conduit from source to point of use. 

C. All material, equipment, damaged items, conduit and wire rendered obsolete shall 
be removed from the premises and properly disposed of off-site by the Contractor. 
 

D. Items being removed which are salvageable and serviceable (such as lighting 
fixtures, wiring devices, signal and telecommunication devices) shall remain the 
property of the Authority and to be stored by the Contractor in locations on site 
where directed by the Commissioner and Authority. Items of doubtful classification 
shall be reviewed with the Commissioner’s representative prior to disposal of same 
to determine their disposition. Care shall be exercised in the removal of these 
items to avoid damage. 
 

E. Relocation and/or modifications to certain existing equipment may be required to 
retain services to existing adjacent systems or equipment which are to remain. 
Such relocation and/or modification costs to be included in the Base Bid and no 
additional compensation will be allowed. 
 

F. Include providing new conduit, wiring, boxes, outlets, fittings, etc. as may be 
required for such relocation and retention of services. 
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1.03 RELATED WORK 

 A. ELECTRICAL DEMOLITION specified to be furnished and installed herein have 
related work in various other sections including, but not limited to: 

1. Section 260100 “General Provisions” 
2. Section 260500 “Raceways and Boxes” 
3. Section 261000 “Basic Electrical Materials and Methods” 
4. Section 261230 “Wires, Cables, Splices, Terminations” 
5. Section 261410 “Wiring Devices” 
6. Section 261700 “Local Control” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

PART 2 - PRODUCTS (NOT APPLICABLE) 

PART 3 - EXECUTION 

3.01 SPECIAL CONDITIONS 

A. Visit the Project Site and thoroughly investigate existing conditions. Carefully 
evaluate all existing Electrical Work which is to be removed, altered or modified, 
and include all these costs in the Bid. Determine existing installation Work which is 
to remain to serve areas outside the limits of demolition Work and include all costs 
of relocation Work which may be required to retain these services. No additional 
costs are allowed for failure to include all labor and material that is required for 
demolition, relocation or modification to the existing electrical installation. If any 
potential problems are envisioned during the site visit which could affect the Work 
to be done, they shall be brought to the immediate attention of the Commissioner. 

B. Electrical demolition to be done according to the schedule established for general 
demolition work to eliminate any conflicts, interferences or delays. 

C. Exercise care in demolition work so as not to damage or interrupt existing services 
which may pass through the areas of demolition and serve areas outside the 
demolition work areas which are to remain. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of ELECTRICAL DEMOLITION will not be measured for payment. 
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4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of ELECTRICAL DEMOLITION must be included in the contract lump 
sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 05 00 

RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. All raceways and boxes as well as appurtenances thereto required under Division 
26. 

1.03 RELATED WORK 

A. RACEWAYS AND BOXES specified to be furnished and installed herein have related 
work in various other sections including but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 261000 “Basic Electrical Materials and Methods” 
4. Section 261230 “Wires, Cables, Splices, Terminations” 
5. Section 261410 “Wiring Devices” 
6. Section 261700 “Local Control” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 
13. Division 27 - Communications 
14. Division 28 – Electrical Safety and Security 

1.04 MOCKUPS 

A. Platform Structural Mockups: Provide and install the required conduit and support 
system in a platform column and rib assembly mockup to verify selections and to 
demonstrate aesthetic effects and set quality standards for fabrication and 
installation. 
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1. Build mockup per Construction-Mock-Ups drawings. 
2. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Commissioner specifically 
approves such deviations in writing. 

3. Turn over materials used to CTA. 

PART 2 - PRODUCTS 

2.01 RACEWAYS  AND BOXES  

A. General: 

1. All wire and cable to be installed in electrical raceways of the type specified 
herein and shown on the Drawings. 

2. Minimum size conduit to be 3/4 inch for GRS, 1-1/2 inch for fiberglass. 
3. All raceways and boxes located in the Station House, located in each elevator 

shaft, located in Bridge Walkway and located in North Platform Stairway that 
are attached to the track structure shall be electrically isolated from the steel 
track structure. 

4. Manufacturers which may be incorporated in the Work include but not limited 
to Appleton, Crouse-Hinds, or O-Z/Gedney. 

B. Galvanized Rigid Steel Conduit: 

1. Galvanized rigid steel (GRS) conduit and fittings to be installed in all above 
ground areas of this Project except as noted herein. 

2. GRS conduit to be heavy wall type, hot-dipped galvanized with zinc-coated 
threads, and Underwriters' Laboratory labeled. 

3. GRS conduit and couplings to be threaded, rigid steel, hot-dipped galvanized 
after fabrication and to be in accordance with UL 6. 

C. Electrical Metallic Tubing (EMT) conduit and fittings may be installed in 
temperature-controlled spaces only. EMT shall not be installed below grade and 
lower than 3’-6” above grade and areas that are exposed to moisture or the 
weather. 

D. Intermediate metal conduit (IMC) is not acceptable.  

E. Rigid Non-Metallic Conduit (RNMC or FRE): 

1. Non-metallic rigid conduit to be used for underground feeders, service 
feeders, and in concrete slabs on grade only. 

2. Non-metallic rigid conduit to be of the fiberglass reinforced epoxy (FRE)type, 
for sizes 1-1/2 inches and larger and PVC schedule 40 for 1 inch and smaller. 

3.  No threads or adhesives to be required to assure watertight joints for 
underground installations. 

4. Conduit to be suitable for continuous operation from minus 40 degrees C to 
plus 100 degrees C without significant change of mechanical properties. 
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Conduit to be pigmented with carbon black dispersed homogeneously 
throughout the epoxy glass matrix for UV protection. 

5. Conduit to be UL listed. 
6. Conduits must be fiberglass reinforced epoxy composed of glass filaments 

encapsulated in an epoxy matrix.  All conduits must be filament-wound, and 
must have pigment dispersed homogeneously throughout the epoxy glass 
matrix for ultraviolet protection.  Size must be as indicated on the drawings. 

a. Average wall thickness must be 0.070 inches, with a minimum wall 
thickness of 0.062 inches. 

b. Conduits must be fire retardant, as required in NEMA TC-14, when 
tested in accordance with Section 12 of UL 651. 

c. Conduits must have the following minimum physical properties: 
1) Minimum Tensile strength, axial:  11,000 psi. 
2) Compression:  Conduit deflection of a maximum of 5 percent per 

load on conduit of 100 pounds per foot of length per ASTM D2412. 
3) Ultimate elongation:  2 percent when tested per ASTM D2105. 
4) Modulus of elasticity in tension:  1,250,000 psi when tested per 

ASTM D2105. 
5) Modulus of elasticity in bending:  1,250,000 psi when tested per 

ASTM D790. 
6) Thermal conductivity:  Minimum of 2.0 BTU/Hour/Square Foot 

Degree F./inch when tested per ASTM D696. 
7) Coefficient of linear thermal expansion:  1.25 x 10 -5 

Inch/Inch/Degrees F. when tested per ASTM D696. 
8) Temperature range:  -40 degrees F. to +220 degrees F. 
9) Dielectric strength:  450 volts/mil when tested per ASTM D149. 
10) Dissipation factor:  0.5 percent average at room temperature 

when tested per ASTM D150. 
11) Water absorption:  Less than 0.2 perent (14 days at room 

temperature) when tested per ASTM D570. 
12) The conduit must, in addition to the above, conform to the 

performance requirements specified in NEMA TC14.  Furnish test 
data to verify compliance. 

13) Minimum compressive strength, axial must be 12,000 psi when 
tested per ASTM D695. 

d. The conduit must be thoroughly cured and must not contain any 
material in sufficient quantities to cause damage to cables.  They must 
be straight and must have a circular bore with the inner surface smooth 
and free from dents, obstructions, or any other defects which would 
cause damage to cables.  The bores must pass freely a mandrel ¼ inch 
less in diameter than the nominal diameter of the duct. 

e. All fiberglass conduit must be UL listed and bear the UL label. 
f. Each length of exposed conduit, 2” and larger in diameter, must have 

an integral end bell insuring a bell-and-spigot system of connection with 
method dependent on manufacturer. 

g. Conduit must have a burning point in excess of 130°C and combustion 
must cease when the heat source is removed.  When tested in 
accordance with ASTM D635, conduit must not outgas chlorine.  Other 
toxic gases must not outgas in excess of 0.0015 ft3/ft2 of material. 
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7. All couplings, elbows, offsets and fittings must be preformed and must 
conform to NEMA TC 14 and UL Standard No. E78442. 

8. When work is not in progress, open ends of conduit and fittings must be 
securely closed so that no water, earth or other substance will enter.  The 
Contractor must use threaded caps, plugs, and rubber duct plug made with 
wing-nut or bolt to squeeze rubber between steel plates to seal tight against 
inside of the conduit. 

9. Fiberglass conduit to be manufactured by FRE Composites, Inc, or Champion 
Fiber Glass, Inc. 

F. Liquid-Tight Flexible Metal Conduit (LFMC): 

1. Liquid tight flexible metallic conduit to be used for termination at recessed 
light fixtures, in non-plenum ceilings, motors, transformers, and installations 
subject to vibration. 

2. Liquid-tight galvanized steel flexible conduit to conform to UL 360. Fittings to 
be of a type designed to provide a liquid-tight continuation of the conduit 
system. 

G. Liquid Tight Flexible Metal Tubing (LTFMT): 

1. Liquid tight flexible metal tubing to be used for termination at recessed light 
fixtures, in plenum ceilings. 

2. Liquid tight metal flexible metal tubing to conform to UL 360, Fittings to be of 
a type designed to provide liquid-tight continuation of the conduit system. 

H. Conduit Fittings: 

1. Galvanized Rigid Steel Conduit GRS: 

a. All fittings to be; malleable iron; threaded type; hot dip galvanized or 
cadmium plated. Feraloy, aluminum, or threadless fittings are not 
acceptable and not to be provided. 

b. All LB, LR, and LL fittings to have detachable cover, captive brass 
machine screws, and full neoprene gasket. All LB, LR and fittings to be 
NEC Series Mogul Type. 

c. Locknuts to be malleable iron or steel, with non-slip notches. 
d.  All bushings to be of the insulated and grounding type. 
e. Expansion couplings to have capability of eight inch movement and be 

complete with flexible bonding jumper. 
f. Fittings to be UL listed. 

2. Rigid Non-Metallic Fiberglass Reinforced Epoxy Conduit: 

a. All fittings to be composed of glass filaments encapsulated in an epoxy 
matrix. 

b. All fittings to be pigmented with carbon black dispersed homogeneously 
throughout the epoxy glass matrix for ultra-violet protection. 

c. All fittings to be suitable for continuous usage in ambient temperatures 
ranging from minus 40 degrees C to plus 100 degrees C without 
significant change of mechanical properties. 
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d. Fittings in all sizes to have inside diameters equal to the trade sizes. 
e. Fittings to be UL listed. 

3. Liquid-tight Flexible Metallic Conduit (LFMC): 

a. All fittings for use with liquid-tight flexible metallic conduit to require the 
use of a wrench during installation. 

b. All fittings to; have a deep grip ferrule for thorough engagement of the 
flexible conduit and grounding continuity; provide high resistance to pull 
out of the flexible conduit from the fitting; withstand extreme external 
flexing, vibration and moist environments. 

c. Fittings to be UL listed. 

I. Conduit Hangers and Supports: 

1. The Contractor to provide all necessary conduit hangers, and equipment 
supports or hangers, including all structural steel members and shapes, 
standard rods, nuts, bolts, concrete inserts, expansion shells, pipe brackets, 
tubing and conduit clamps, as indicated, hereinafter specified, or as required 
to support and/or suspend all equipment and conduit. 

2. Exposed conduit on walls or ceilings to be supported, a minimum of every five 
feet, with galvanized malleable iron one hole clamps and matching backs, 
utilizing anchors as specified herein. 

3. For concrete or brick construction, when stray current isolation is not required, 
insert anchors to be zinc alloy steel or steel anchors as manufactured by 
Ackerman-Johnson, Paine or Philips with noncorroding round head machine 
screws. 

4. For wood construction provide galvanized round head wood screws. 
5. For exposed work, where two or more conduits, one inch or larger are run 

parallel, trapeze hangers, spaced on five foot centers may be used. 
6. The Contractor to securely fasten conduits to each support with U-bolts, or 

conduit straps. Conduit supports to be as manufactured by B-Line, 
OZ/Gedney, Unistrut Corp. Supports to be held to concrete walls and ceilings 
by electro-galvanized steel inserts as manufactured by B-Line, Ramset, or 
Unistrut Corp. Supports suspended from steel structure to be supported from 
drilled holes in the steel flange. The use of beam clamps for this work is not 
acceptable. 

7. The Contractor to provide hanger rods for trapeze-type hangers made from 
high tensile strength carbon steel not less than 1/2-inch diameter. The rods to 
have free-running, burr-free Unified National Coarse threads, with an electro-
galvanized finish. Conduit supports to be located at intervals not exceeding 5 
feet as required by City of Chicago Electrical Code. 

8. For exposed work attached to the support structure of the Rapid Transit right 
of way, conduits to be supported as shown on the Drawings. The use of beam 
clamps, and or trapeze type hangers for this work is not acceptable. 

9. The use of explosive force, hammer actuated, booster assist, piston drive, or 
like devices is strictly prohibited. 

10. The use of perforated strap hangers, plastic, or composition inserts is not 
acceptable. 

11. The Contractor to support vertical conduits by heavy wrought iron clamps or 
collars anchored in construction at each floor. 
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12. Where threaded fasteners are provided, either a jam nut or aerobic thread 
sealant manufactured by Loctite to be used. 

J. Outlet, Junction and Pull Boxes: 

1. Outlet boxes, to be hot dipped galvanized sheet steel or cast ferrous metal 
conforming to UL 514, suitable for use in damp areas. 

2. Outlet boxes installed outdoors, on, or under the platform, to be cast iron type 
with a cast or malleable iron gasketed cover. 

3. Junction and pull boxes to be constructed of galvanized sheet steel, with 
continuously welded seams, and to be hot dipped galvanized after 
construction. or cast Ferrous metal conforming to UL 50. 

4. The size to be as shown on the Drawings or required by the NEC and Chicago 
Electrical Code. 

K. Cable Trays: 

1. Cable trays to be of the ventilated, steel ladder type with 9 inch rung spacings. 
Trays to have the depth and width as specified, required or shown on the 
Contract Drawings. All components of the tray system to be of the same 
design and manufacture. 

2. Cable trays and accessories to conform to NEMA Standard VE 1 and to be hot 
dipped galvanized after fabrication. 

3. Cable trays to have minimum load rating of 50 pounds per linear foot with 
safety factor of 1.5 at 12-foot support span. 

4. Fittings in cable trays system to have a minimum radius of 24 inches for both 
vertical and horizontal turns. 

5. Trays and fittings to be of Ventray Design as manufactured by B-Line 
Systems, Chalfant Mfg Co., or MP Husky Corp. 

PART 3 - EXECUTION 

3.01 CONDUIT INSTALLATIONS  

A. General: 

1. There to be no exposed conduit in public areas. Whenever possible conduit to 
run inside walls, ceilings, custom enclosures, or behind structural members. 
Exposed conduit runs to be approved by Commissioner. 

2. Exposed conduit to be limited to nonpublic areas and conduit attached to 
elevated train structure. 

3. All conduits to be installed as required. The conduit system to be installed 
complete with all accessories, fittings, and boxes, in an approved and 
workmanlike manner to provide proper raceways for electrical conductors. 

4. All conduit runs shown on the Drawings are shown diagrammatically for the 
purpose of outlining the general method of routing the conduits. Conduit to be 
run underground or in concrete slabs only when shown on the Drawings. It to 
be the Contractor's responsibility to avoid interferences. 
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5. Exposed conduit runs to be installed true, plumb, parallel with or at right 
angles to adjacent structural members, and to present an orderly, neat and 
workmanlike appearance. 

6. Factory made conduit bends or elbows to be used wherever possible in 
making necessary changes in direction. Field bends to be made with proper 
tools for the size and type of conduit being used.  Field bends to be carefully 
made to prevent conduit damage or reduction in internal areas.  The bending 
radius to not be less than six times the nominal diameters of the conduit, with 
carefully matched bends on parallel runs to present a neat appearance. The 
number of crossovers to be kept to a minimum. 

7. All conduit cut on the job to be carefully reamed after threading, to remove 
burrs. All field cut threads to be tapered. No running threads will be 
permitted. Field cut threads on steel conduit to be given a coat of zinc dust in 
oil, or other approved compound. 

8. All threaded joints to be watertight and ensure a low resistance ground path 
in the conduit system. 

9. All conduits to be carefully cleaned before and after installation and all inside 
surfaces to be free of imperfections likely to injure the cable. After installation 
of complete runs, all conduits to be snaked with an approved tube cleaner 
equipped with an approved cylindrical mandrel of a diameter not less than 85 
percent of the nominal diameter of the conduit. Any conduits through which 
the mandrel will not pass to be removed and replaced. After snaking, the 
ends of the dead ended conduits to be protected with standard malleable 
metal caps to prevent the entrance of water or other foreign matter. 

10. Lines of nylon or polypropylene, propelled by carbon dioxide or compressed 
air, to be used to snake or pull wire and cable into conduits. Flat steel tapes 
or steel cables may be used for branch circuit runs less than 50 feet long. 

11. Where conduits are connected to boxes or equipment enclosures, drilled holes 
or full-size knockout openings to provide electrical continuity for grounding 
and to be assured by the use of bonding type locknuts. Where connections 
are at eccentric or concentric knockouts, jumper type grounding bushings and 
wire jumpers to be installed. 

12. At pull and junction boxes that have any dimension in excess of 18 inches and 
having a total of more than four conduit terminations, jumper type grounding 
bushings to be installed on conduit ends and jumper wires to be installed to 
bond all conduits and to bond conduits to boxes. 

13. Communication conduit radius to not be less than 10 conduit diameters. 
14. Conduit bends which are crushed or deformed in any way to not be installed. 
15. Conduit systems to be installed, with fittings, double locknuts and bushings, 

and made up tight to insure ground continuity throughout the system. 
16. Conduit connections to NEMA Type 3R enclosures to terminate in a threaded 

hub with an insulated throat to provide a positive seal, an electrical ground 
and a water tight connection.  Each hub to be manufactured by Meyers, or 
0Z/Gedney Type CH-T. 

17. Conduit crossing from north station structure to south station structure to be 
attached to elevated train structure in methods mentioned in this section for 
exposed conduit. 

18. Conduit shown on drawings to be attached to elevated train structure to be 
installed in methods indicated for exposed conduit. 

19. Service conduit and service drop/head to be of nonmetallic type as mentioned 
and to be attached to structure with nonmetallic equipment. 
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20. Conduit attached to elevated train structure to be rigid type. 
21. Right after conduit exits station structure to be connected to elevated train 

structure, it should transition to liquid tight flexible conduit, and then 
connected to rigid conduit attached to structure. 

22. Nonmetallic conduit to utilize nonmetallic junction boxes and supporting 
devices. 

23. Provide the conduit type as stated elsewhere in this specification. 
24. All raceways routed from station to Platform or North Stairway and electrical 

closets to be electrically isolated from the steel track structure. 
25. Exposed conduit, boxes and fittings attached to track structure to be painted 

to match structure. 
26. Conduits installed in Station Level columns to be coordinated with column 

fabricator/installer. 

a. Conduits and raceway attachment will require the Contractor to provide 
internal to column welded supports/attachments. 

b. These attachments and conduits to be installed during fabrication of the 
columns or prior to columns being installed in field.  

c. Contractor to install all power and data conduits inside columns such 
that all externally column mounted devices (lighting, illuminated signs, 
others) have the rigid conduit threaded end extended from edge of 
column face to be extended to light, sign or device with liquid tight 
flexible conduit. 

d. Coordinate this work with Architectural Drawings and Details. 

B. As far as practicable, conduit to be pitched slightly to drain to the outlet boxes, or 
otherwise installed to avoid trapping of condensate. Where necessary to secure 
drainage, a breather-drain fitting, to be installed in the boxes or trapped conduit at 
low points. Each breather drain fitting to be manufactured by Eaton, Crouse-Hinds 
Co., or Appleton Electric Co. 

C. Conduit is not to be run through columns or beams unless so specifically detailed on 
the drawings. 

D. Conduit Installed in Concrete Slab 

1. Metal conduits shall not be installed in concrete slabs on grade. Where 
installed in slabs, conduit to be placed in the center of the slab and no closer 
than 3 diameters from adjacent conduits. The maximum outside diameter of 
conduits in the slab to be no greater than 1/3 of the slab thickness. 

2. Joints in conduit installed in concrete slabs to be made watertight. 
3. Conduit openings to be temporarily plugged with metal caps to exclude water, 

concrete, plaster and other foreign material. 
4. Conduits run in earth below any floor slab to be rigid non-metallic conduit and 

to be entirely encased in reinforced steel concrete. In no case shall conduit be 
laid in fill below the slab. 

5. Conduits embedded in concrete to be blocked and braced in place by use of 
adequate conduit separators to prevent displacement during the placing of 
concrete. 

6. The Contractor to be held responsible for proper position of conduits and to 
rearrange any conduit that may be displaced while concrete is placed. 
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7. Conduits run in floor slabs to be a minimum one inch in size, and as shown on 
the Drawings. 

E. The number of 90 degree bends to be limited to 3 or a total of 270 degrees 
including all offsets, sweeps, kicks, etc. This to include conduit runs between 
panelboards, switchboards, pullboxes, outlets boxes, fittings, or between outlets 
and fittings including bends located immediately adjacent to outlets or fittings. The 
maximum run without pull boxes to be 150 feet. 

F. The Contractor to furnish and install expansion fittings and bonding jumpers for the 
metallic conduit system where conduit crosses each building expansion joint, at 
each straight uninterrupted run of surface mounted conduit, or each vertical riser in 
excess of 100 feet and where conduits transfer between structurally independent 
buildings or supports. The distance between fittings as installed to not exceed 200 
linear feet. 

1. Expansion fittings to provide for 8 inch movement and to include bonding 
jumpers. 

2. Expansion fittings to be Appleton XJ with XJB jumpers, Crouse-Hinds, or 
OZ/Gedney. 

G. All wiring systems to be "pullable" and use of "BX" is prohibited. 

H. Conduits entering motor control center conduit compartments, free standing panels, 
and free standing control cubicles to be fitted with jumper type insulated grounding 
bushings, bonded together and to the structure of the enclosure by a continuous 
bonding wire. 

I. Conduits and concrete type boxes, masonry boxes, and other flush mounted boxes 
to be installed concealed in masonry walls, plaster walls, dry wall and concrete 
walls. 

J. All concealed conduits to be placed in walls, floors, ceilings, or ducts at the proper 
time, in accordance with the progress of the structural work. 

K. Concrete encased conduit runs extending through structural expansion joints to 
have fittings permitting longitudinal and lateral movement of the conduit ends 
without damaging the contained wires. The fittings to be watertight and include a 
grounding bond jumper. 

L. Conduit runs that enter the building from outdoors are subject to moisture 
accumulation due to condensation. A pull box to be provided in the conduit run near 
the point of temperature change, to prevent trapping of moisture within the conduit 
system. A 1/4 inch weep hole to be drilled in the bottom of the pull box. After the 
wires and cables are installed, the end of the conduit continuing into the warmer 
area to be packed with a non-setting sealing compound. 

M. All communication, telephone, data and computer conduits to have a minimum 
separation of 12 inches from any AC power and control conduits. 
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N. When work is not in progress, open ends of conduit and fittings to be securely 
closed so that no water, earth or other substance will enter. 

O. Fiberglass Conduit 

1. Use long radius bends on 3-inch size fiberglass conduits. 
2. Bends must be made only with manufactured bends from the manufacturer of 

the conduit. 
3. All joints in conduit must be cut square and must butt solidly into couplings.  

All joints between conduit and couplings must be made by a method 
specifically approved for this purpose. 

4. No conduit may be smaller than 1-1/4” UNLESS OTHERWISE INDICATED ON 
Drawings. 

5. Fittings 

a. Where a conduit enters a box, cabinet or other fitting, a bushing or 
other adapter must be provided for protection of all wire and/or cables 
at all conduit terminations. 

b. All joints and fittings must be provided in accordance with the 
recommendations of the manufacturer, to assure conduit to be leak-
proof, moisture-proof, and permanent. 

c. Transition fittings for connection to other type of conduit must maintain 
the integrity of the conduit systems. 

3.02 CONDUIT CONNECTIONS TO EQUIPMENT 

A. The conduit system to be terminated at the conduit connection point of electric 
motors, devices, and equipment. Terminations of conduits at such locations to 
permit direct wire connections to the motors, devices, or equipment. 

B. Conduit connections to be made with rigid conduit if the equipment is fixed and not 
subject to adjustment, mechanical movement, or vibration. Rigid conduit 
connections to have union fittings, to permit removal of equipment without cutting 
or breaking the conduit. 

C. Conduit connections to be made with approved flexible metallic conduit if the 
equipment is subject to adjustment, mechanical movement, or vibration. Flexible 
conduit connections to be watertight. 

3.03 OUTLET BOX INSTALLATION 

A. Boxes to generally be 4 inches square or octagonal except as follows: 

1. In masonry walls, where conduit is installed concealed, each box to be 
installed square cut masonry boxes. Saw-cut opening for box in center of cell 
of masonry block, and install box flush with surface of wall.  Prepare block 
surface to provide a flat surface for a raintight connection between box and 
cover plate or supported equipment and box. 
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2. In concrete walls and floor slabs, where conduit is installed concealed, boxes 
to be suitable and constructed for installation in concrete. 

3. In exposed work, surface outlet boxes to be used for switches and receptacles. 
4. Outlet boxes for use with rigid conduit to be of the threaded hub, malleable 

iron cast metal type, with malleable iron cast covers and gaskets. 
5. In finished plaster walls, drywall, etc., raised device covers on outlet boxes to 

be provided. 
6. Where 1-1/4 inch conduits are required, the box size to be a minimum of 4-

11/16 inches square. 
7. Fasten junction and pull boxes to or support from building structure. Do not 

support boxes by conduits. 

B. Proper covers on boxes mounted flush to be provided. 

C. All ceiling outlets to have adequate supports and to be equipped with adequate 
devices to carry and mount lighting fixtures provided fixtures do not weigh more 
than fifty pounds. 

D. An outlet box to be provided at each device location requiring one. 

1. Outlet box locations as shown on the Drawings to be considered as 
approximate only. 

2. Exact locations to be determined from the Drawings or from field instructions. 
The Contractor to coordinate box locations with the work of other trades. 

3. Outlet box mounting heights shall comply with ADA requirements. 
4. Boxes to be installed true and plumb, so that the covers or plates to be level 

and at uniform elevations for the type of outlets contained. 
5. Boxes for toggle switches and pilot lights at doorways to be located at the 

strike side of the door. 
6. Horizontally separate boxes mounted on opposite sides of walls so they are 

not in the same vertical channel. 
7. Locate boxes so that cover or plate will not span different building finishes. 
8. Support boxes of three gangs or more from more than one side by spanning 

two framing members of mounting on brackets specifically designed for the 
purpose. 

E. There are to be no more openings made in any box than are required for the 
conduits entering same. Depths of boxes to be such as to allow for easy wire pulling 
and proper installation of wiring devices. 

F. Switches and receptacles to be ganged in a common box only where the Drawings 
so indicate. 

G. Device Boxes: 

1. Recessed ceiling fixtures to have 4 inch square sheet steel box with cover and 
suitable hanger bar. The box to be secured to the ceiling suspension members 
not more than 1 foot from the fixture opening. 

2. Surface mounted ceiling fixtures, for plaster or dry wall ceilings, to have 4 inch 
sheet steel octagon box with round opening plaster ring and suitable hanger 
bar with 3/8 inch fixture stud. 
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3. Fixtures which weigh more than fifty pounds to be supported independently of 
the outlet box. 

4. Surface mounted wall bracket fixtures (concealed conduit) to have 4 inch 
square sheet steel box with plaster ring as required for the fixture. 

5. Ceiling outlets and wall bracket outlets (exposed conduit) in dry locations to 
have 4 inch sheet steel octagon box with 3/8 inch fixture stud. 

6. Outlet boxes on exposed conduit run in wet or damp locations to have 4 inch 
cast box with threaded hubs and gasketed covers. 

7. Wall switch and receptacle boxes installed in tiled or plastered walls to have 4 
inch square sheet steel boxes or multigang boxes with proper tile or plaster 
ring as required. Two gang may be provided by means of 4 inch square box 
with two gang tile or plaster ring. 

8. Wall switch and receptacle boxes in dry locations in brick walls, unfinished 
walls, woodwork, etc. to have single or multigang 4 inch square sheet steel 
boxes. 

H. Plaster rings to have threaded ears and to be of suitable depth for the application. 

I. The Contractor to provide boxes with metal barriers, baffles or separators for 
grouping of dis-similar conductors or system separation. 

J. Set metal floor boxes level and flush with finished floor surface. 

K. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished 
floor surface. 

3.04 PULL BOX INSTALLATION 

A. Pull boxes to be installed where shown and where necessary to insure that finished 
cable will not be damaged. 

B. Pull boxes to be supported independently from the conduit system. 

C. The Contractor to add pull boxes where needed even though not shown on the 
Drawings. 

D. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

3.05 CABLE TRAYS 

A. The entire cable tray system to be installed and supported by devices as shown on 
the Drawings. A system of preformed galvanized channel members may be used to 
support cable trays subject to the approval of the Commissioner. 

B. To prevent fire from spreading between cable trays, the fire resistant blanket, 
"Flame-Safe" blanket manufactured by Thomas & Betts and to be installed as 
required whether or not it is shown. For control cable trays, fire resistant blanket to 
be installed on top of the cable tray as shown. 
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3.06 FILLING OF OPENINGS 

A. Where conduit and raceway pass through interior fire-rated walls, ceilings or floors, 
the Contractor to provide seals to prevent passage of fire and fumes and to maintain 
integrity of fire-rated structure. 

B. The Contractor to close unused openings or spaces in floors, walls and ceilings, and 
plug or cap all unused conduit and sleeves. 

C. Where conduit passes through walls or floors which are below grade, the Contractor 
to provide watertight sealing fittings, OZ/Gedney Type W5K, 

3.07 IDENTIFICATION 

A. Conduit runs to be identified as specified under Section 261950 Identification. 

3.08 FIELD QUALITY CONTROL 

A. The Contractor to arrange with the Commissioner for inspection and approval of 
embedded conduit and boxes prior to concrete placement. 

B. The Contractor to test metallic conduit and boxes for electrical continuity. The tests 
to be conducted in presence of the Commissioner. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of RACEWAYS AND BOXES will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of RACEWAYS AND BOXES to be included in the Contract Lump Sum 
price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 05 73 

SHORT-CIRCUIT/COORDINATION & ARC FLASH STUDY 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This Section specifies short circuit and protective devices coordination studies, and 
arc flash studies to be provided by this contractor.  Contractor shall provide all 
labor, tools, equipment, software, and incidentals, as well as collect and prepare all 
data necessary to conduct and apply this study to the power distribution equipment 
as described herein. 

1.03 RELATED WORK 

A. Short circuit coordination and arc flash study specified to be furnished and installed 
herein have related work in various other sections, including, but limited to: 

1. Section 261000 “Electrical General Provisions” 
2. Section 261750 “Local Control Panels” 
3. Section 263353 “Uninterruptible Power Supply” 
4. Section 264000 “Service Equipment” 
5. Section 264700 “Panelboards” 
6. Section 264900 “Generator Tap Box”. 

1.04  REFERENCES: 

A. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

1. IEEE 141 – Recommended Practice for Electric Power Distribution and 
Coordination of Industrial and Commercial Power Systems 

2. IEEE 242 – Recommended Practice for Protection and Coordination of 
Industrial and Commercial Power Systems 

3. IEEE 399 – Recommended Practice for Industrial and Commercial Power 
System Analysis 
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4. IEEE 241 – Recommended Practice for Electric Power Systems in Commercial 
Buildings 

5. IEEE 1015 – Recommended Practice for Applying Low-Voltage Circuit 
Breakers Used in Industrial and Commercial Power Systems. 

6. IEEE Standard 1584 – 2002 Guide for performing arc flash calculation. 

B. American National Standards Institute (ANSI): 

1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed 
Distribution, Power, and Regulating Transformers 

2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in 
Enclosures 

3. ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit 
Breakers Rated on a Symmetrical Current Basis 

4. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution 
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and 
Accessories. 

5. ANSI Z535.4 – Identify AFIE and appropriate Personal Protective Equipment 
Classes. 

C. The National Fire Protection Association 70, National Electrical Code, latest edition. 

D. The National Fire Protection Association 70E, Standard For Electrical Safety In Work 
place, latest edition. 

1.05 SUBMITTALS FOR REVIEW/APPROVAL 

A. The short-circuit and protective device coordination, and arc flash studies shall be 
submitted to the Commissioner prior to receiving final approval of the distribution 
equipment shop drawings and/or prior to release of equipment drawings for 
manufacturing. 

1.06 SUBMITTALS FOR CONSTRUCTION 

A. The results of the short-circuit and coordination, and arc flash studies shall be 
summarized in a final report.  Six (6) bound copies of the complete final report 
shall be submitted. 

B. The report shall include the following sections: 

1. One-line diagram 
2. Descriptions, purpose, basis and scope of the study 
3. Tabulations of circuit breaker, fuse and other protective device ratings versus 

calculated short circuit duties. 
4. Protective device time versus current coordination curves, tabulations of relay 

and circuit breaker trip unit settings, fuse selection. 
5. Fault current calculations including a definition of terms and guide for 

interpretation of the computer printout. 
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6. Results and recommendations of the arc flash analysis. 
7. Recommendations for system improvements, where needed 
8. Executive Summary. 

1.07 QUALIFICATIONS 

A. The short-circuit and coordination, and the arc flash studies shall be conducted 
under the supervision and approval of a Registered Professional Electrical Engineer, 
in the state of Illinois, skilled in performing and interpreting the power system 
studies.  The Registered Professional Electrical Engineer shall be a full-time 
employee of the Engineer Services Organization. 

1.08 QUALITY ASSURANCE 

A. Studies shall use computer programs that are distributed nationally and are in wide 
use.  Software algorithms shall comply with requirements of standards and guides 
specified in this Section.  Manual calculations are unacceptable. 

B. Short-Circuit Study Software Developer Qualification: An entity that owns and 
markets computer software used for studies, having performed successful studies 
of similar magnitude on electrical distribution systems using similar devices. 

1. The computer program shall be developed under the charge of a licensed 
professional engineer who holds IEEE Computer Society’s Certified Software 
Development Professional certification. 

C. Short-Circuit Study Specialist Qualification: Professional Engineer in charge of 
performing the study and documenting recommendations, licensed in the State of 
Illinois.  All elements of the study shall be performed under the direct supervision 
and control of this Professional Engineer. 

D. Field Adjusting Agency Qualifications: An independent agency, with the experience 
and capability to adjust overcurrent devices and to conduct the testing indicated, 
that is a member company of the InterNational Electrical Testing Association or is 
nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 
1910.7, and that is acceptable to authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.01 STUDIES 

A. Contractor to furnish short-circuit and protective device coordination, and arc flash 
studies performed by equipment manufacturer. 
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B. The study shall be submitted to the Commissioner prior to receiving final approval 
on the electrical distribution equipment shop drawings.  The result of the study 
shall be included in the manufacturing of this equipment. 

C. Short circuit ratings indicated in the Contract Documents shall be taken as nominal 
values for pricing purposes only. The Contractor and the equipment manufacturer 
shall be responsible for implementing the recommendations of the study for a fully 
coordinated distribution system at no additional cost to the Commissioner. 

D. The calculations used in these studies to be performed using the latest version of 
power analysis software as manufactured by ETAP, or SKM. 

2.02 DATA COLLECTION 

A. Contractor shall furnish all data as required by the power system studies.  The 
Engineer performing the short-circuit and coordination studies shall furnish the 
Contractor with a listing of required data immediately after award of the contract.  
The Contractor shall expedite collection of the data to assure completion of the 
studies as required for final approval of the distribution equipment shop drawings 
and/or prior to the release of the equipment for manufacturing. 

B. Source combination may include present and future motors and utility sources. 

C. Load data utilized may include existing and proposed loads obtained from Contract 
Documents provided by the Commissioner, or Contractor. 

D. Include fault contribution of existing motors in the study, with motors less than 100 
HP grouped together.  The Contractor shall obtain required existing equipment 
data, if necessary, to satisfy the study requirements. 

2.03 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY 

A. Use typical conductor impedances shall be based on IEEE Standards 141- (latest 
edition). 

B. Transformer design impedances shall be used when test impedances are not 
available. 

C. Provide the following: 

1. Calculation methods and assumptions 
2. Selected base per unit quantities 
3. One-line diagram of the system being evaluated 
4. Source impedance data, including electric utility system and motor fault 

contribution characteristics 
5. Typical calculations 
6. Tabulations of calculated quantities 
7. Results, conclusions, and recommendations 
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D. Calculate short-circuit momentary and interrupting duties for a three-phase bolted 
fault at each: 

1. Electric utility’s supply termination point 
2. Incoming switchgear 
3. Automatic transfer switches 
4. Branch circuit panelboards 
5. Other significant locations throughout the system. 

E. Provide a bolted line-to-ground fault current study for areas as defined for the 
three-phase bolted fault short-circuit study. 

F. Protective Device Evaluation: 

1. Evaluate equipment and protective devices an compare to short circuit ratings 
2. Adequacy of switchgear, and panelboard bus bars to withstand short-circuit 

stresses 
3. Cable and busway sizes for ability to withstand short-circuit heating 
4. Notify Commissioner in writing, of existing, circuit protective devices 

improperly rated for the calculated available fault current. 

2.04 PROTECTIVE DEVICE COORDINATION STUDY 

A. Proposed protective device coordination time-current curves shall be graphically 
displayed on log-log scale paper. 

B. Include on each curve sheet a complete title and one-line diagram with legend 
identifying the specific portion of the system covered. 

C. Terminate device characteristic curves at a point reflecting maximum symmetrical 
or asymmetrical fault current to which device is exposed. 

D. Identify device associated with each curve by manufacturer type, function, and, if 
applicable, tap, time delay, and instantaneous settings recommended. 

E. Plot the following characteristics on the curve sheets, where applicable: 

1. Electric utility’s protective device 
2. Low voltage fuses including manufacturer’s minimum melt, total clearing, 

tolerance, and damage bands 
3. Low voltage equipment circuit breaker trip devices, including manufacturer’s 

tolerance bands 
4. Conductor damage curves 
5. Ground fault protective devices, as applicable 
6. Pertinent motor starting characteristics and motor damage points 
7. Other system load protective devices for the largest branch circuit and the 

largest feeder circuit breaker in each motor control center. 
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F. Provide adequate time margins between device characteristics such that selective 
operation is provided, while providing proper protection. 

2.05 SHORT-CIRCUIT, PROTECTIVE DEVICE EVALUATION AND COORDINATION REPORT 
SECTIONS 

A. Input Data: 

1. Short-circuit reactance of rotating machines 
2. Cable and conduit materials 
3. Bus ducts 
4. Circuit resistance and reactive values. 

B. Short-Circuit Data: 

1. Source fault impedance and generator contributions 
2. X to R ratios 
3. Asymmetry factors 
4. Motor contributions 
5. Short circuit KVA 
6. Symmetrical and asymmetrical fault currents. 

C. Recommended Protective Device Settings: 

1. Phase and Ground Relays: 

a. Current transformer ratio 
b. Current setting 
c. Time setting 
d. Instantaneous setting 
e. Specialty non-overcurrent device settings 
f. Recommendations on improved relaying systems, if applicable. 

2. Circuit Breakers: 

a. Adjustable pickups and time delays (long time, short time, ground) 
b. Adjustable time-current characteristic 
c. Adjustable instantaneous pickup 
d. Recommendations on improved trip systems, if applicable. 

2.06 ARC FLASH HAZARD ANAYLSIS 

A. The Arc-Flash Hazard Analysis shall be performed with the aid of computer software 
intended for this purpose in order to calculate Arc-Flash Incident Energy (AFIE) 
levels and flash protection boundary distances. 

B. The Arc-Flash Hazard Analysis shall be performed in conjunction with a short-circuit 
analysis and a time-current coordination analysis. 
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C. Results of the Analysis shall be submitted in tabular form, and shall include device 
or bus name, bolted fault and arcing fault current levels, flash protection boundary 
distances, personal-protective equipment classes and AFIE levels. 

D. The analysis shall be performed under worst-case Arc-Flash conditions, and the 
final report shall describe, when applicable, how these conditions differ from worst-
case bolted fault conditions. 

E. The Arc-Flash Hazard Analysis shall be performed in compliance with IEEE Standard 
1584-2002, the IEEE Guide for Performing Arc-Flash Calculations. 

F. The Arc-Flash Hazard Analysis shall include recommendations for reducing AFIE 
levels and enhancing worker safety. 

G. The proposed Professional Engineer shall demonstrate experience with Arc-Flash 
Hazard Analysis by submitting names of at least five actual Arc-Flash Hazard 
Analyses it has performed in the past year. 

H. The proposed Professional Engineer shall demonstrate capabilities in providing 
equipment, services, and training to reduce Arc-Flash exposure and train workers in 
accordance with NFPA 70E and other applicable standards. 

I. The proposed Professional Engineer shall demonstrate experience in providing 
equipment labels in compliance with NEC-2018 section 110 and ANSI Z535.4 to 
identify AFIE and appropriate Personal Protective Equipment classes.  The 
Contractor shall be responsible for verifying that proper warning labels have been 
applied to all required equipment.   

PART 3 - EXECUTION 

3.01 FIELD ADJUSTMENT 

A. Adjust relay and protective device settings according to the recommended settings 
table provided by the coordination study.  Field adjustments to be completed by the 
engineering service division of the equipment manufacturer under the Startup and 
Acceptance Testing contract portion. 

B. Make minor modifications to equipment as required to accomplish conformance 
with short circuit and protective device coordination studies. 

C. Notify the Commissioner in writing of any required major equipment modifications. 

D. Following completion of all studies, acceptance testing and start up by the field 
engineering service division of the equipment manufacturer a two year warranty 
shall be provided on all components manufactured by the engineering service 
parent manufacturing company. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the SHORT-CIRCUIT/COORDINATION & ARC FLASH STUDY will not be 
measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the SHORT-CIRCUIT/COORDINATION & ARC FLASH STUDY will be 
included in the contract lump sum price as shown in the Schedule of Prices for 
ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. ELECTRICAL Work: 260000 

END OF SECTION 
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SECTION 26 10 00 

BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Electrical fittings access panels vibration isolation. 
2. Equipment bases and Equipment painting. 

1.03 RELATED WORK 

A. BASIC ELECTRICAL MATERIALS AND METHODS specified to be furnished and 
installed herein have related work in various other sections, including, but limited 
to: 

B. Related Sections: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261230 “Wires, Cables, Splices, Terminations” 
5. Section 261410 “Wiring Devices” 
6. Section 261700 “Local Control” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 
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PART 2 - PRODUCTS 

2.01 ACCESS PANELS 

A. Where items such as pull boxes, junction boxes, other specialties, or any piece of 
equipment or device requiring adjustment or service, are concealed in the 
construction, the Contractor to furnish an access panel for ceilings or walls to permit 
adjustment or service of the concealed item. The access panel to be of a design 
suitable for installation in the material forming the finished surface in which panel is 
mounted. 

B. Panels to be flangeless hinged type with vandal-proof fasteners. 

C. Panels to be furnished and installed under this Contract. 

D. Manufacturers which may be incorporated in the Work include but not limited to 
Crouse-Hinds, Miami-Carey Co., Milcor Division, or Inland-Ryerson Co. Nystrom, 
Inc. 

2.02 EQUIPMENT BASES 

A. The Contractor to provide concrete pedestals, bases, pads, curbs, anchor blocks, 
anchor bolts, slab inserts, hangers, channels, cradles, saddles, etc., for installation 
of all electrical equipment and apparatus that is floor mounted. 

B. Concrete pads to be 4 inches high, unless otherwise indicated on the Drawings, 
complete with steel reinforcing and necessary bolts, anchors, etc. Where concrete 
pad is set directly on concrete floor, dowels in floor to tie base to floor to be 
provided. These pads to be extended at a minimum of 4 inches beyond the 
equipment outlined on all four sides, unless otherwise indicated on the Drawings. 
The Contractor shall chamfer the edge of the pad at 45 degree angle. 

C. The concrete shall be 3000 psi, 28-day compressive strength. 

2.03 VIBRATION ISOLATION 

A. Suspended vibration producing equipment to have spring elements in the hanger 
rods or isolation pads under the equipment. 

B. Conduit connections to vibration producing equipment to be made with flexible 
conduit.  

C. Manufacturers which may be incorporated in the Work include but not limited to 
Barry Division of Barry Wright Corp, Consolidated Kinetics Corp., Crouse-Hinds, or 
Mason Industries. 
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2.04 EXPANSION FITTINGS 

A. The Contractor to furnish and install expansion fittings and bonding jumpers for the 
metallic conduit system where conduit crosses each building expansion joint, at 
each straight uninterrupted run of surface mounted conduit, at each vertical riser in 
excess of 100 feet and where conduits transfer between structurally independent 
pipes, poles or supports. The distance between fittings as installed to not exceed 
200 linear feet. 

B. Expansion fittings to provide for 8 inch movement and to include bonding jumpers. 

C. Expansion fitting manufacturers which may be incorporated in the Work include but 
not limited to Appleton XJ with XJB jumpers, Crouse-Hinds, or OZ/Gedney. 

2.05 STRAY CURRENT ISOLATION 

A. Electrical equipment, conduit, etc. to be installed so as to maintain the integrity of 
the isolation between the structure ground and earth ground. 

B. Conductive materials shall be isolated from the earth ground by the use of 
insulating pads washers, and sleeves. 

C. The insulation fabric pads, sleeves and washers shall be manufactured of all new 
materials and composed of multiple layers of pre-stressed cotton duck, 8.1 ounce 
per net square yard, duck warp count 50 + 1 threads per inch of finished pad 
thickness, impregnated and bound with a high quality oil impervious nitrile rubber 
compound, containing rot and mildew inhibitors and anti-oxidants, compounded 
into resilient pads, sleeves or washers of uniform thickness. 

D. The insulation material shall have a dielectric strength of 12.5 KV per 5/32 inch 
thickness. The pads shall withstand compressive loads perpendicular to the plane of 
lamination of not less than 10,000 psi before breakdown. Load deflection properties 
in accordance with procedures of Military Specification (MIL) C-882 shall be the 
following maximum percentages of total pad thickness: 10 percent at 1.000 psi, 15 
percent at 2,000 psi. When loaded to 1,500 psi, permanent set as load is removed 
in accordance procedures of Mil - C 882 shall be a maximum of 2.5 percent of the 
original "zero Point" thickness. Shore Durometer shall not be less than 85 and not 
more than 95. The ratio of lateral expansion to vertical deflection shall not exceed 
0.25 when loaded to 1500 psi. The material shall not lose effectiveness throughout 
a temperature range of minus 65 degrees F to plus 150 degrees F. No visual 
evidence of damage or deterioration by environmental effects of sunshine, 
humidity, salt spray, fungus, and dust in accordance with MIL-E-52722. Thickness 
shall be as shown Drawings within tolerances of plus 5 percent. 
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PART 3 - EXECUTION 

3.01 INSTALLATION - GENERAL  

A. Interferences: 

1. Locations of conduits, fixtures and equipment to be adjusted and supported to 
accommodate field conditions encountered, including any potential 
interferences with other construction or equipment to be installed. 

2. The Contractor to determine the exact route and location of each duct bank 
and electrical raceway prior to fabrication. 

B. Accessibility: 

1. The Work to be installed to permit removal (without damage to other parts) of 
parts requiring periodic replacement or maintenance. 

2. Conduits and equipment to be arranged to permit ready access to components 
and to clear the openings overhead doors and access panels. 

3. The Contractor to provide necessary access panels in equipment as required 
for inspection and maintenance. 

C. Exterior Wall Openings: 

1. Openings in exterior walls, particularly at or below grade, to be kept properly 
plugged and caulked at all times to prevent the possibility of flooding due to 
storms or other causes. 

2. After completion of the Work, openings to be permanently sealed and caulked 
so as to provide leak-proof conditions. 

3.02 SLEEVES 

A. The Contractor to provide sleeves where conduits pass through walls, floors, 
partitions as required by the Drawings, and/or field conditions. 

B. Sleeves to be 18 gage galvanized sheet metal or plastic, as approved by Code, of 
sufficient length to finish flush with finished surfaces at both ends of sleeves. 

C. Sleeves to be not less than 1 inch larger than outside diameter of conduit. 

D. Floor sleeves to be galvanized steel or plastic pipe as approved by Code, to be of 
sufficient length to finish flush with the top and bottom of the floor, and to be 
watertight. 

E. Sleeves through walls, ceilings, and floors, to have the net openings packed with 
glass fiber insulation. Each sleeve to be fire sealed to match the fire rating of the 
structure they penetrate. Both ends of the sleeves are caulked with waterproof 
mastic to prevent noise, dirt, air and water transmission. 
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F. Where conduits pass through floors on grade or exterior walls, the Contractor to 
provide watertight sealing fittings, OZ/Gedney Type WSK. 

G. Sleeves to be set true to line level plumb and to be so maintained during 
construction. Where sleeve is provided in poured concrete, the Contractor to inspect 
during and after concrete is poured, to insure proper position and to correct any 
deviation. 

3.03 PAINTING 

A. All electrical equipment not specified for factory finish painting under other sections 
of these Specifications to be painted as specified herein. 

B. Prime Coat: 

1. Before delivery to the site, the shop fabricated and factory built equipment, 
which is not galvanized or protected by plating, to be cleaned and given one 
shop coat of zinc-chromate primer before delivery to the site. 

2. Any portions of the shop coat damaged in delivery or during construction to be 
recoated. 

3. Nameplates, labels, tags, stainless steel, or chromium-plated items such as 
motor shafts, levers, handles, trim strips, etc, to not be painted. 

C. Finish Coat: 

1. Conduit and equipment to be left cleaned and primed, ready for finish 
painting provided under the Painting section of this Specification. 

2. All equipment to be factory finished in baked enamel or lacquer, or as 
specified. Standard finishes to be approved. All scratches to be touched-up by 
the Contractor. 

3. All metal work installed by the Contractor exposed to weather and not factory 
finished to be painted with one coat of red lead, and two coats of lead and oil 
paint of color selected by the Commissioner. 

3.04 PATCHING 

A. The Contractor to provide all cutting and patching of building materials required for 
the installation of the Work herein specified. 

1. No structural members to be cut without the approval of the Commissioner. 
2. Roof deck is considered a structural member. 
3. Approved cutting to be done with concrete saws or core drills. 

B. Patching to be provided by mechanics of the particular trade involved and done in a 
neat and workmanlike manner. 
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C. Slots, chases, and recesses with openings in the walls, ceilings, floors and roofs to 
be provided by the Contractor. The Contractor to see that they are properly 
located. 

D. Slots, chases, openings and recesses in the structure to be cut by the Contractor. 
The Contractor to patch and repair as required. 

3.05 CLEANING 

A. All rubbish and debris resulting from the Work of this Specification to be collected, 
removed from the site and disposed of legally on daily basis. 

B. All floors to be kept in a broom clean condition. 

C. After completion of the electrical installations the entire system to be thoroughly 
cleaned to remove all foreign materials from the conduits, boxes and enclosure, 
equipment, lighting fixtures, light standards, panels, cords, etc. 

D. Cleaned to mean the thorough removal of, but not limited to, dust, dirt, oil, grease, 
cement, plaster, welding spatters and paint spatters. 

E. All cleaning agents and methods to be in accordance with the electrical equipment 
manufacturers' recommendations and subject to approval of the Commissioner. 

3.06 ALTERATION AND DEMOLITION 

A. A complete and accurate description of all electrical Work within the affected areas 
cannot be accomplished through the media of Drawings and Specifications. Where 
existing electrical work prevents proper construction of new materials, the 
Contractor to remove, reroute, relocate, or in other ways alter the existing work in 
order to accommodate the new work requirements. Such performance to be as 
generally outlined herein and found necessary under field conditions and to be 
considered as included under the Contract. 

B. The Drawings are generally instructive of the alterations which involve the existing 
electrical work. It is not intended that such alterations be limited to these 
instructions. 

C. Where existing electrical equipment shall be removed as a result of the alterations, 
it to be completely demolished, back to the first outlet or junction box which is left 
unaffected by this Work. All conduit, wire, supports, hangers, etc. to be included 
under this requirement. Conduit which is encased in concrete or otherwise 
inaccessibly positioned may be abandoned. In such cases wire to be pulled out of 
conduit and the conduit itself to be plugged and capped at each end. 

D. Existing electrical material and equipment, including lighting fixtures, switches, 
receptacles, conduit outlets, fittings, and other devices which are removed as a 
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result of the alterations to remain the property of the Commissioner and to be 
stored on the site as directed. 

E. Existing electrical material and equipment with the exception of wire and cable, as 
generally outlined in the previous paragraph, to be re-used as completely as is 
found practical. The Contractor to examine the condition of such material and 
equipment and make a prior determination of whether it is suitable for re-use. The 
Contractor to present findings periodically to the Commissioner who in turn will 
make the final decision regarding re-usability. Wire and cable to be new. 

F. Various signal, communications, and other services to remain in service to provide 
continuous operation for the Commissioner’s functions. No interruptions of any 
services will be allowed without written approval from the Commissioner. 

G. The Contractor to remove or reroute electrical feeders, risers, branch circuits, and 
other wiring as required by the alterations or as shown on the Drawings. Wiring 
extending through remodeled areas but serving loads which shall remain to be 
rerouted as required and reconnected to those loads. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of BASIC ELECTRICAL MATERIALS AND METHODS will not be measured 
for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of BASIC ELECTRICAL MATERIALS AND METHODS shall be included in 
the contract lump sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

END OF SECTION 
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SECTION 26 12 30 

WIRES, CABLES, SPLICES, TERMINATIONS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. This specifies all wires, cables, splices and terminations as well as 
appurtenances thereto required under this Contract. 

1.03 RELATED WORK 

A. Wires, cables, splices, terminations specified to be furnished and installed herein 
have related work in various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261410 “Wiring Devices” 
6. Section 261700 “Local Control” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, 
maintenance data, shop drawings, installation drawings, diagrams, schedules and 
samples in accordance with Division 01 Section, Submittals, and supplementary 
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requirements as stated under the sections of these Specifications for all the materials 
and construction referred to in this section. 

 

1. Materials – AC Wire & Cable:  The Contractor shall submit for approval, before 
ordering or purchase of wire or cable, the following for each type and size to be 
furnished: 

 
a. Manufacturer of wire, cable, accessories. 
b.  Number and size of strands composing each conductor. 
c. Conductor insulation, in 64ths of an inch. 
d. Sheath thickness in 64ths of an inch. 
e.  Average overall diameter of finished cable. 
f.  Minimum insulation resistance in megohms per 1,000 feet. 
g.  Representative sample length including all labeling and identification. 

B. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

 
1.06 DEFINITIONS 
 

A. VFD – Variable Frequency Drive. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. The Drawings show the locations, type, size and number of wires and cables to be 
furnished under this Contract. Each type to comply with the Specifications contained 
herein. 

B. Only new cables to be provided. Cables which have been manufactured more than 
two years prior to installation will not be accepted. 

C. The conductors, unless otherwise noted, to be soft or annealed copper conforming to 
ANSI/ASTM B 33 if coated, ANSI/ASTM B 3 if uncoated. In addition, unless otherwise 
specified, stranded conductors to have concentric stranding as per ANSI/ASTM B 8. 

D. Cables to be supplied with both ends of each length sealed against the entry of 
moisture. 

E. Cable sizes to be increased as required for longer runs to comply with voltage drop 
per Code. 
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2.02 QUALITY ASSURANCE - AC CABLE 

A. All wires and cables to be listed by Underwriter's Laboratories, Inc. and to be copper. 

B. All wire and cable to be stamped every two feet indicating, voltage, type, 
temperature rating, manufacturers name, etc., all in conformance with latest 
applicable standard. 

C. All conductors for wire and cable to be copper based on 98 percent conductivity 
according to Mattheisen's Standard. 

2.03 MATERIALS - AC WIRE AND CABLE 

A. Wire Number 10 AWG and smaller to be solid, wire Number 8 AWG and larger to be 
stranded. Control wiring to be stranded in all sizes and color coded, as approved by 
the Commissioner. 

B. All wires Number 6 AWG and smaller, to have color coded insulation. All wires 
Number 4 AWG and larger in each, pull box, outlet, cabinet and every point where 
wires are accessible or visible, to be color coded. The same color coding to be used 
throughout the entire electrical system. 

C. Color as selected for the purpose of identifying circuits to be applied to the wire. The 
colors to be fast, fadeless, and capable of withstanding cleaning in the event that the 
wire becomes soiled. 

1. Green to be used only for ground wire. 
2. All conductors to be color coded as follows: 

 
Phase A  Black 
Phase B Red 
Phase C  Blue 
Neutral  White 
Ground  Green 

D. All numerical references to wire size in the Specifications and on the Drawings refer 
to standard American Wire Gauge (AWG), or where so stated, thousands of circular 
mils (KCMIL). 

E. The Contractor to submit for approval, before purchase of wire or cable, the following 
for each type and size to be furnished: 

1. Manufacturer of wire, cable. 
2. Number and size of strands composing each conductor. 
3. Conductor insulation, in 64ths of an inch. 
4. Sheath thickness in 64ths of an inch. 
5. Average overall diameter of finished cable. 
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6. Minimum insulation resistance in megohms per 1,000 feet. 
7. Representative sample length including all labeling and identification. 

F. The Contractor to provide wire with thermoplastic insulation type "THWN/AWM." Wire 
insulation to consist of a tough, elastic, flexible rubber-like synthetic insulation 
compound made from 105 degrees C polyvinyl chloride or, its copolymer with vinyl 
acetate, covered with a nylon jacket. It to be highly resistant to oil and moisture and 
to not be affected by acid or alkali conditions and marked by UL label as "Gas and Oil 
Resistant II." 

G. The insulation compound to be suitable for operating without undue injury or 
deterioration; under conductor temperatures not exceeding 90 degrees C wet or dry, 
and 75 degrees C in oil UL rating; and to be rated 600 volts. 

H. The thermoplastic insulation and nylon jacket to be applied to the conductor in a 
manner that will provide continuous walls of uniform thickness, free from defects and 
of high dielectric strength. 

I. Type "THWN/AWM" insulated wire and cable to be manufactured and tested in 
accordance with the requirements of UL and the latest ASTM Specifications for 
insulated wire and cable, polyvinyl insulation compound and nylon jacket, and to also 
comply with IPCEA Standard S-19-81. 

2.04 MATERIAL - AERIAL AND UNDERGROUND CABLE, AC SERVICE 

A. Aerial and underground cable shall be single conductor copper. Conductor shall be 
insulated with abrasion, moisture, heat, and sunlight resistant black cross-linked 
polyethylene (XLP). Conductors shall be UL-listed Type RHH or RHW-2 or USE-2, 
suitable for operation at 600 volts or less in wet or dry locations, including direct 
burial in the earth. All conductors shall have an overall jacket, resistant to ozone, 
sunlight and weather. 

B. Cable shall be rated, for continuous full-load operation, 90 degrees C in dry locations 
or 90 degrees C in wet or dry locations. 

2.05 MANUFACTURERS 

A. Manufacturers which may be incorporated in the Work include but not limited to 
Draka, Okonite, Service Wire, or Carol Cable - Division of General Cable. 

2.06 CABLE SPLICING, TERMINATING AND ARC PROOFING MATERIALS  

A. TERMINATIONS - AC WIRES AND CABLES: 

1. Special care to be taken to balance the loads on all phases, at all cabinets.  The 
panelboard schedules show the proper circuiting, the Contractor to not change 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

 

WIRES, CABLES, SPLICES, 
TERMINATIONS 

26 12 30 - 5 
 

this circuiting without the approval of the Commissioner. Distinguishing colors 
to be used for identifying the particular phase on which the circuit belongs. 

2. 600 volt cable lugs for terminations to bus bar, switch studs, and terminal 
blocks, for Number 22 AWG to Number 10 AWG wire to be color coded nylon 
insulated ring tongue lugs in vibration areas, and spade type in other areas. 
They are to have a secondary metal sleeve around the wire barrel for insulation 
strain relief. Type to be Panduit Pan-Term PN series terminals. 

3. 600 volt cable lugs for termination to bus bar and switch studs for Number 8 
AWG to Number 1/0 AWG wire to be with standard barrel one hole high 
conductivity seamless copper lugs with inspection holes to assure adequate 
wire insertion. The tongue to be stamped with wire size, UL label, CSA logo, 
and manufacturer. The base part number and stud size should also be stamped 
on the tongue to assure adequate identification in application. Barrels to 
contain color coded rings, die color code and/or number. Crimp locations to be 
indicated to assure correct installation. For further identification, the 
manufacturer should also be included on the barrel. Type to be Panduit Series 
LCB or LCC Power Connectors or Burndy Type YA. 

4. 600 volt cable lugs for termination to bus bar and switch studs for Number 2/0 
AWG and larger wire, to be terminated with long barrel, two hole high 
conductivity seamless, copper lugs. Barrels to contain color coded rings knurled 
markings indicating die color code, die index numbers, and crimp locations to 
assure correct usage and installation. For further identification, the 
manufacturer to also be included on the barrel. For Number 2/0 AWG, to 250 
KCMIL sizes, the tongue may be stamped with wire size, UL & CSA logos and 
manufacturer. The base part number and stud size should also be stamped on 
the tongue to assure adequate identification in application. Type to be Panduit 
LCC series Power Connectors or Burndy Type YA. 

B. SPLICES - AC WIRES AND CABLES: 

1. Number 10 AWG and smaller wire to be spliced with insulated butt connectors.  
Connectors to contain a center wire stop for adequate wire insertion, 
translucent nylon insulated housings to insure accurate crimp location, and 
brazed seam construction for high performance terminations. Type to be 
Panduit BSN Pan-Term Butt Splices, or 3M "Scotch Lock." 

2. Number 8 AWG and larger wire to be standard barrel, high conductivity 
seamless copper splices. Barrels to contain color coded rings knurled markings 
indicating die color code, die index numbers, and crimp location to assure 
correct usage and installation. For further identification, the base number and 
manufacturer should also be included on the barrel. Type to be Panduit SCS 
series, Power Connectors, or 3M "Scotch Lock." 

3. Number 10 AWG and smaller wire taps for solid wires to utilize insulated 
compression type twist wing or nut style connectors with 105 degrees C, 600 
volt rating, for UL listed wire combinations. Connectors to have a tough, nylon 
housing with a deep skirt to prevent shorts and flashovers, funnel entry to  
facilitate wire insertion, expanding square wire spring design to ensure 
reusability, as well as markings to indicate part number UL & CSA logos, and 
wire range. Nut Style connectors to be of industry nut style color coding; Blue, 
Orange, Yellow, and Red (small to large) with comfortable ribs for greater 
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gripping. Industry standard Wing Style color coding to also be used; Yellow, 
Red, Blue (small to large), with offset wings to ensure comfort and torqueing 
capability. In addition, black connectors may be used for temperature 
applications to 150 degrees C and green connectors for grounding applications. 
Type to be Panduit "P-Conn" Wire Connectors or 3M "Scotch Lock." 

4. Number 10 AWG stranded and smaller, taps to be made with insulated 
compression type wire joints. Type to be Panduit Type JN. 

5. Number 8 AWG and larger wire taps for stranded wire to utilize compression 
taps up through Number 4/0 AWG wire or parallel gutter taps for larger wire. 
Taps to have part number and wire range indicated on the body of the 
connector. Type to be Panduit C-Tap Power Connectors, or OZ Electrical Type 
XTP parallel gutter taps. 

PART 3 - EXECUTION 

3.01 INSTALLATION - AC WIRES AND CABLES 

A. Wires and cables to be carefully handled during installation. Joints and splices to be 
made in an approved manner, and to be equivalent electrically and mechanically to 
the conductor itself. 

B. Conduit fill to be based on Chicago Electrical Code for "New Work." 

C. All branch circuit and control wiring, in conduit to be not less than Number 12 AWG 
wire unless noted otherwise. 

D. Stranded control cables in Number 12 AWG size and smaller to be terminated into 
solderless lugs, then lug to be connected to terminal part. 

E. At least six inch loops or ends to be left at each outlet for the installation of fixtures 
or devices. 

F. All wires in outlet boxes not for the connection to fixtures, devices or other wires at 
that outlet, to be rolled up and the ends capped or taped. 

G. All circuits in panelboards to be neatly grouped and tied with seine twine, or nylon 
wire ties. 

H. No splice or any kind to be pulled into any raceway. All splices and taps to be 
accomplished in a manhole, handhole, junction, pull box or other accessible 
enclosure. 

I. Wire and cable to be delivered to the site in marked manufactures cartons. 
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3.02 WIRE PULLING LUBRICANT 

A. When necessary to use a lubricant for pulling wires in steel conduit, lubricant to be 
UL listed and be of such consistency that it will leave no obstruction or tackiness that 
will prevent pulling out old wires or pulling in new or additional wires. No soap flakes 
or vegetable soaps to be permitted. 

3.03 TESTING 

A. Wires and Cables: 

1. After wires and cables are in place and connected to devices and equipment, 
the system to be tested for shorts and grounds as specified in Section 269500, 
“Electrical Testing”. 

2. All hot wires, if shorted or grounded, to be completely removed and replaced in 
kind. 

3. A voltage test to be made at the last outlet on each circuit. If the drop in 
potential is greater than permitted by the CEC, the Contractor to correct the 
condition by removing and replacing partly grounded connections or 
reconnecting high resistance splice. 

4. All grounds, shorts and high resistance splices to be remedied immediately at 
the conclusion of testing for acceptance. 

5. Any wiring device, or electrical apparatus provided under this Contract, if 
grounded or shorted to be removed, trouble corrected and reinstalled. 

6. All high voltage cables, after in place and connected, to be megged, in 
presence of the Commissioner and the Authority. 

7. All meters, cable connections, equipment or apparatus necessary for making all 
tests to be furnished by the Contractor at Contractor's own expense. The 
Contractor to provide copy of all tests for the Commissioner’s approval of 
result. 

8. No work to be covered up without approval of the Commissioner. 

3.04 IDENTIFICATION OF WIRES AND CABLES 

A. General: 

1. All wires and cables, to be identified by circuits in all cabinets, boxes, 
manholes, hand-holes, wiring troughs and other enclosures, at all terminal 
points. 

2. The circuit designations to be as shown on the Drawings, or as directed by the 
Commissioner. Tags to be attached to wires and cables so that they will be 
readily visible. 

B. Cable/wire markers to be installed on both ends of all conductors, both for internal 
and   external cables. Cable/wire markers to be as specified under Section 261950 
“Identification”. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of WIRES, CABLES, SPLICES, TERMINATIONS will not be measured for 
payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment for 
the work of WIRES, CABLES, SPLICES, TERMINATIONS must be included in the 
contract lump sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 14 10 

WIRING DEVICES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY  

A. Section Includes: 

1. This Section specifies requirements for the furnishing and installing of wiring 
devices. 

2. The Contractor to furnish, install and connect all wiring devices and plates as 
shown on the Contract Drawings and as hereinafter specified. Wiring devices 
include but are not limited to wall switches, wall plates, timers, surge 
protection devices, plugs, receptacles and disconnect switches. 

3. All devices to be heavy duty specification grade conforming to the latest NEMA 
configurations. 

4. In general, all devices to be one gang wide or wider as required for heavier 
rated devices. 

5. All devices for wall system outlets to be supplied by one manufacturer. All 
furnished device plates to be supplied by one manufacturer. 

6. All receptacle descriptions given herein are general in nature.  

1.03 RELATED WORK  

A. Wiring devices specified to be furnished and installed herein have related work in 
various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261700 “Local Control” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
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11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

1.01 QUALITY ASSURANCE 

A. The Contractor to provide devices of the Specifications grade as minimum. Devices 
to be of NEMA configuration and to bear the label of the Underwriters Laboratories. 

B. All devices must be heavy duty specification grade conforming to the latest NEMA 
configurations. 

C. In general, all devices must be one gang wide or wider as required for heavier 
rated devices. 

D. All devices for wall system outlets must be supplied by one manufacturer. All 
furnished device plates must be supplied by one manufacturer. 

E. Comply with the requirements as specified in Section 01400 of the Specifications. 

F. All receptacle descriptions given herein are general in nature. Exact receptacle 
type, rating and configuration must match the requirements of the connected 
equipment. 

1.02 SUBMITTALS 

A. Prepare and submit for approval catalog cuts in accordance with the Special 
Conditions and Section 260100 of the Specifications.  Catalog cuts must be marked 
to indicate the item, model, sizes and other characteristics listed in the table or 
printed sheets of the submittal. 

B. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

PART 2 - PRODUCTS 

2.01 GENERAL WIRING DEVICE REQUIREMENTS 

A. Wiring devices, components and accessories shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. All wiring devices shall comply with NFPA 70. 
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2.02 LIGHTING SWITCHES AND TOGGLE SWITCHES 

A. Switches to be UL listed to Federal Specification WS896 and shall comply with 
NEMA WD-1. 

B. Switches to be mounted at man-doors where shown on the Drawings, in suitable 
outlet boxes in the wall or partitions except where noted on the Drawings. 

C. Switches to be rated 20 amperes, 120/277 volts ac., surface mounted, and 
premium specification grade.  The handle of each switch to be in color as required 
by the Commissioner. Switches shall be UL listed, and CSA certified, Federal Spec 
WS896 listed. 

D. Wall switches to be two pole where indicated on drawings for heater and ventilation 
control. 

E. The switch color to be brown or ivory as approved by the Commissioner. 

F. Manufacturers which may be incorporated in the Work include but not limited to the 
following: 

1. Hubbell Catalog Number CSB 120 
2. Pass & Seymour Catalog Number 20 AC 1 
3. Leviton Catalog Number 1221-2 

G. Manufacturers which may be incorporated in the Work include but not limited to the 
following:  

1. Hubbell Catalog Number CS1222 
2. Pass & Seymour Catalog Number 20 AC 2 
3. Leviton Catalog Number 1222-2 

H. Manufacturers which may be incorporated in the Work include but not limited to the 
following: 

1. Hubbell Catalog Number CS1223 
2. Pass & Seymour Catalog Number 20 AC 3 
3. Leviton Catalog Number 1223-2 

I. Manufacturers which may be incorporated in the Work include but not limited to the 
following: 

1. Hubbell Catalog Number 1224 
2. Pass & Seymour Catalog Number 20 AC 4 
3. Leviton Catalog Number 1224-2 

2.03 CONVENIENCE OUTLETS 

A. Receptacles to be duplex, premium specification grade, rated 20 Amperes, 125 
Volts, 3-wire grounding type, NEMA designation 5-20R.  All receptacles to be 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
WIRING DEVICES 

26 14 10 - 4 
 

enclosed in high heat, non-flammable, non-hydroscopic molded compound case.  
Each terminal to be provided with binding screws located on the side of the 
receptacle and so arranged that back or side wiring is possible. Manufacturers 
which may be incorporated in the Work include but not limited to the following: 

1. Pass & Seymour Catalog Number 5362. 
2. Hubbell Catalog Number 5362. 
3. Leviton Catalog Number 5362. 

B. Receptacles to be UL listed to Federal Specification WC596.  All outlets to be UL 
listed for wet locations.  

C. Provide green terminal screw for grounding. 

D. Receptacles exposed to the public to be of tamper resistant type. The presence of a 
metallic object in either the left or right slot to not energize the object. The 
presence of the plug blades in both the right and left hand slots is required to 
energize the load. The receptacle shall not have any exposed current carrying parts 
but to have six inch pigtail leads for feed connection. 

E. Color of the outlets to be as approved by the Commissioner. 

F. Convenience outlets for general use: duplex, 3 wire, 20 ampere, 125 volt, NEMA 
5-20R grounding type. 

G. Ground fault circuit interrupters to be heavy duty, feed through, duplex type rated 
20 ampere, 125 volt, incorporating solid state ground fault sensing and signaling, 5 
mA trip level.  Outlets to be in color as required by the Commissioner with 
matching cover plate. Manufacturers which may be incorporated in the Work 
include but not limited to the following: 

1. Hubbell Catalog Number GF 5352 
2. Leviton Catalog Number 6899. 
3. Pass & Seymour Catalog Number 2091-S. 

H. Other outlets to be as called for on the Drawings and as specified herein. 

I. Receptacles exposed to the public to have weather proof vandal proof lockable 
covers. Covers to be as manufactured by Hubbell-Bell Model 5001-0. Provide actual 
sample of the cover to the Commissioner for approval prior to ordering. 

2.04 SWITCH AND RECEPTACLE WALL PLATES 

A. Plates to be manufactured by the device manufacturer. 

B. Provide suitable plate for each device installed under this contract. 

C. In finished areas, plates to be metal, smooth high abuse; color to match hardware 
in surrounding area, as approved by the Commissioner. 
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D. In unfinished areas, plates to be of the type designed for use with the particular 
boxes. 

E. In toilets, and utility rooms, plates to be Type 302/304 nonmagnetic stainless steel. 

F. Jumbo plates to be used on concrete block walls. 

G. Weatherproof, gasketed, vandal proof lockable spring type covers to be provided 
for weatherproof receptacles. 

H. Plates to be 0.040 inch thick, type 302/304, stainless steel unless otherwise noted. 

I. Surface mounted plates to be cast metal.  

J. Manufacturers which may be incorporated in the Work include but not limited to the 
following: 

1. Hubbell Catalog Number 5206 
2. Pass & Seymour Catalog Number PS 4510 
3. Leviton Catalog Number 4970 

2.05 TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) RECEPTACLES 

A. The Contractor to provide one surge protective receptacle at each computer 
terminal, in addition to the computer data terminal shown on the Drawings. The 
color to be as required. 

B. Each receptacle to comply with UL 1449 and ANSI/IEEE C 62.41, latest edition. 

C. Each receptacle shall be Hubbell Number HBL 5360 SA, Leviton Catalog Number 
5380 P or Pass & Seymour Catalog Number 6362 SP. 

2.06 TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) RECEPTACLES WITH ISOLATED 
GROUND 

A. The Contractor shall provide duplex transient voltage surge suppression receptacles 
with isolated ground as shown on the Drawings. Each receptacle shall be provided 
with a power-on indicator light and audible alarm. The audible alarm shall energize 
when the surge protection is no longer functioning and shall keep alarming until the 
module is replaced. 

B. Each TVSS shall comply with NEMA WD-1, NEMA WD-6; and shall be UL listed, UL 
498, UL1449, and FSW-596. Each TVSS shall also comply with ANSI/IEEE C 
62.41.2 and IEEE C 62.45 

1. TVSS components shall be multiple metal-oxide varistors; with a nominal 
clamp-level rating of 400 V and minimum single transient pulse energy 
dissipation of 240 J, according to IEEE C62.41.2 and IEEE C62.45. 
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2. Duplex TVSS convenience receptacles shall be straight blade, 125 V, 20 A; 
NEMA WD-6 Configuration 5-20R.  Equipment grounding contracts shall be 
connected only to the green grounding screw terminal of the device and with 
inherent electrical isolation from mounting. 

C. The rating shall be shown on the drawings. The color shall be as required. 

D. The receptacle manufacturers which may be incorporated in the Work shall include 
but not limited to Eagle Catalog Number IG 1210, Hubbell Catalog Number 
IG5362S and Catalog Number SM-D 125, or Pass & Seymour IG5262 color as 
required. 

2.07 LIGHTING MOTION SENSOR 

A. The Contractor to provide motion control occupancy sensor in nonpublic spaces as 
shown on the Drawings. 

B. Each occupancy sensor to include an integral ON/OFF disconnect switch. 

C. Multiple sensors are required for spaces with multiple entry doors. 

D. Each occupancy sensor to bear the label of the Underwriters Laboratories. 

E. The rating to be shown on the drawings. The color to be as required. 

PART 3 - EXECUTION 

3.01   INSTALLATION 

A. Wall switches and receptacles to be located where indicated on the Drawings, 
arranged singly or in gangs and at the height specified or indicated and to have 
approved plates and finishes as specified herein. 

B. The Contractor to install the equipment in strict accordance with the approved shop 
drawings and the equipment manufacturer's recommendations. 

C. The Contractor to adjust the location of equipment to accommodate the work in 
accordance with field conditions encountered. 

D. Provide rust-resistant mounting hardware for all wiring device boxes. 

E. Receptacles on single outlet branch circuits to be the same rating as the branch 
circuit overcurrent protection. 

F. The Contractor to install wall switches with OFF position down. 

G. The Contractor to derate wall dimmers as instructed by the equipment 
manufacturer. The use of common neutral is not acceptable. 
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H. The Contractor to install each convenience receptacle with the grounding pole on 
bottom when mounted vertically or on the right when mounted horizontally. 

I. The Contractor to install plates on all switch, and receptacle outlets and to install 
blank plates on all unused boxes. 

J. The Contractor to install devices and plates flush and level. 

K. The Contractor to seal all connections on GFCI with seal coat compound and wrap 
with two layers tape. 

L. Each switch to be mounted 4 feet 0 inches above the finished floor. Each receptacle 
to be installed at 1 foot 6 inches above finished floor, or unless shown otherwise on 
the Drawings. 

M. Each receptacle and switch to be side wired. Back wiring is not acceptable. 

N. Receptacles installed in areas accessible to the public to be equipped with lockable 
covers. 

O. Carefully install and connect switches, receptacles, and related accessory materials 
in such a manner as to complete the electrical installation in accordance with the 
Contract Drawings and as specified herein. 

P. Verify that electrical installation, structural, and related work by others to satisfy 
the requirements for the performance of the Work in accordance with the Contract 
Drawings and as specified herein. 

Q. In areas where exposed conduit is used, receptacles and switches must be surface 
mounted in a galvanized steel outlet box or conduit fitting and provided with a cast 
cover. 

R. Receptacles and switches located in finished areas where concealed conduit is used 
must be flush mounted and provided with a cover plate as specified in contract 
document. 

S. Location of each switch and receptacle in public spaces must be coordinated with 
architectural finishes. An 8 inch by 8 inch stainless steel cover plate must be 
provided for each device and must be vertically and horizontally centered within 
wall tile. 

3.02 PERFORMANCE TESTING 

A. The Contractor to test the complete wiring device installations to assure proper 
operation. 

B. The Contractor to test each ground fault interrupter to demonstrate each circuit trips 
between 2 to 5 milli-Amperes. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of WIRING DEVICES will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of WIRING DEVICES must be included in the contract lump sum price 
as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 17 00 

LOCAL CONTROL 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. The requirements for the furnishing and installing of local control for this 
project. 

2. The Contractor to furnish and install the disconnect switches, circuit breakers, 
fuses, motor starters, and control devices for local control as shown on the 
Drawings. 

1.03 RELATED WORK 

A. Local control specified to be furnished and installed herein have related work in 
various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261750 “Local Control Panels” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269 00 “Electrical Testing” 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. The Contractor to provide the required disconnect switches, circuit breakers, fuses, 
motor starters, and control devices as shown on the Drawings and as required in 
other Sections of these Specifications. 

B. All enclosures for the local control equipment to be NEMA Type 12 for indoor 
locations and NEMA Type 4X stainless steel for outdoor locations. Each safety switch 
shall be UL98 listed and shall comply with NEMA A KS1. 

C. Specific site requirements may necessitate the use of different enclosure ratings or 
manufacturing techniques. 

2.02 SAFETY SWITCHES 

A. Safety switches to be, heavy duty type, rated at 600 volts for 480 volts AC and 250 
volts AC for 208 volts AC and 120 volts AC circuits. Each safety switch shall be UL98 
listed and shall comply with NEMA A KS1. 

B. Each safety switch to be heavy duty, horsepower rated, fusible or non-fusible as 
required. 

C. Each safety switch to have an external lockable handle that can be padlockable using 
three pad locks in the "OFF" position. The handle operation to be non-teasible, quick 
make-quick break and shall be interlocked with the cover in the closed position. 

D. Each safety switch shall have an internal equipment ground kit and labeled for 
copper ground wire. 

E. Each safety switch shall have two normally open/normally closed (NO/NC) form “C” 
auxiliary contacts arranged to activate before the switch blades open. 

F. Safety switches to be provided with copper compression lugs and ground lugs suitable 
for the size and conductor material. In addition, fusible switches to be provided with 
rejection style fuse clips. 

G. Noncorrosive nameplates to be laminated plastic with 3/8 inch black letters on a 
white background and to be mechanically affixed to the front of each door with self 
tapping stainless steel screws. This to not change the NEMA rating of the enclosure. 

H. Disconnect switch manufacturers which may be incorporated in the Work include 
but not limited to Siemens, Eaton, or Square "D". 
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2.03 INDIVIDUAL MOTOR STARTERS 

A. The Contractor shall provide a combination full voltage type motor starter for every 
1/2 horsepower to 20 horsepower motor, suitable for the utilization voltage, 3 
phase, 3 wire, 60 Hertz service as shown on the Drawings. 

B. Manual motor starters shall be used for all 120 volt motors under 1/2 horsepower 
unless automatic control is required or the control device is not capable of carrying 
the load current. In such cases a suitable contractor or magnetic motor starter shall 
be provided. 

C. Reduced voltage autotransformer, closed transition type starters shall be provided 
for motors 25 horsepower and larger. 

D. The Contractor shall coordinate with the Work of other Sections of these 
Specifications for starters furnished integral with equipment to avoid omission or 
duplication. 

E. The minimum starter size shall be NEMA Size 1. 

F. Starters shall be of the manual or magnetic type where indicated on the Drawings. 
Combination type motor starters shall be of the full voltage magnetic types, with 
motor circuit protectors, disconnect handle and accessories as specified herein or as 
shown on the Drawings.  

G. Individual 120 volt control transformer shall be provided in each starter. The 
control transformer shall have a fused primary and with one side of the secondary 
fused and the other side grounded. The control transformer shall have a minimum 
of 100 VA extra capacity. The minimum size shall be 200 VA. 

H. Each starter shall be provided with solid state overload relays, sized in accordance 
with the current rating shown on the motor nameplate. The reset shall be operated 
from the outside door by a push button whose NEMA Type classification shall be the 
same as the enclosure type classification. 

I. The motor circuit protector's external operating handle shall be lockable in the 
"open" position. 

J. Each starter shall have a minimum of two normally open and two normally closed 
auxiliary contacts. 

K. Each starter shall have a “Hand” – “Auto” – “Off” selector switch, heavy duty oil-
tight type 35MM corrosion resistant.  

L. Each starter shall have pilot lights, heavy duty, oil-tight type 35MM corrosion 
resistant, LED type with red (on) and green (off) lenses.  A push to test circuit to 
be provided. 

M. Motor starters shall be industrial heavy duty type, with a NEMA Type 12 enclosure 
for indoor locations and NEMA Type 3R stainless steel enclosure for indoor/wet and 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
LOCAL CONTROL 

26 17 00 - 4 
 

outdoor locations. Each starter shall be provided with motor identification 
nameplate. 

N. The Contractor shall furnish spare parts for each motor starter and contractor 
consisting of one set moveable and stationary contacts, one holding coil, and one 
set overload heaters for a three phase installation. 

O. The Contractor shall submit to the Commissioner a complete list of all overload 
heaters required and installed on this Project. 

P. Cable Terminations and Tagging: 

1. Compression type cable lugs for terminating cables and equipment within the 
entering and leaving the starter, shall be furnished by the equipment 
manufacturer for the cable sizes required. Copper compression connectors 
shall be long barrel, tin plated, closed end compression type. The barrel for 
each cable lug shall be sized for the exact cable size specified. Copper type 
connectors and terminations shall be furnished. Aluminum copper types are 
not acceptable. Cable lugs to be Anderson Type VHCL, Burndy Catalog Type 
YA, Panduit Series LCB or LCC, or Thomas & Betts Series 54800 and 54900. 

2. Cable/wire markers shall be installed on both ends of all conductors, both for 
internal and external cables and as required under Section 261950 - 
Identification. 

Q. Control Devices and Wiring: 

1. Control devices, local instrument cables, and wiring required on the 
equipment shall be furnished and installed at the factory. 

2. All small wiring for control or accessory equipment shall be installed in code 
approved wireways. 

3. Control wiring shall be Number 14 AWG, minimum, except where larger size 
conductors are needed for current carrying requirements or smaller for 
incidental wiring on mass produced pre-manufactured sub-assemblies. The 
conductor shall be stranded copper for fixed wiring and extra flexible copper 
for hinged wiring. The conductors shall have 600 volts, 90 degrees C, 
polyvinyl chloride insulation with flameproof braid covering, Type TBS, or 
cross linked polyethylene, Type SIS. 

4. All control and instrument wiring, alarm leads, and instrument transformer 
secondaries, for connection to external cables, shall be terminated at terminal 
blocks. Terminal blocks shall be barriered molded blocks, 600 volt and 75 
ampere rated, screw type, with washer head screws which shall be provided 
for terminating all small wiring. Acceptable terminal block manufacturers to 
be Marathon Series 1600, Westinghouse, or Buchannan. 

5. Compression type solderless copper lugs shall be furnished for each terminal 
block for external control and instrument wires. All control wires shall be 
terminated utilizing insulated ring type connectors. Lugs to be Burndy Catalog 
Number YAEV 10 L 36, or Thomas & Betts Co. Catalog Number C1 insulated. 

6. Cable/wire markers shall be installed on both ends of all conductors both for 
internal and external cables and as required under Section 261950 
Identification. 
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7. The assembled control equipment, wiring and connections shall be insulated 
for a voltage of 600 volts and shall be subjected to a one minute test of 2200 
volts AC phase to ground at the factory, after fabrication and assembly is 
complete. 

R. Manufacturers which may be incorporated in the Work include but not limited to 
Allen Bradley, Siemens, or Eaton. 

2.04 FUSES 

A. The Contractor to furnish and install fuses for all fusible equipment provided on this 
Project regardless of which trade has provided such equipment. All fuses to be 
provided in accordance with the indications of size and voltage ratings given on the 
Drawings and to have UL and NEC approval as being suitable protection for 
conductors under overload conditions. 

1. All fuses to be of the same manufacturer. 
2. No paralleling of fuses will be permitted. 

B. Current limiting fuse manufacturers which may be incorporated in the Work include 
but not limited to Bussmann Fusetron, Dual Element time delay fuses, or Little 
Fuse; to be Underwriters' Laboratories listed Class "RK-5" fuses having an 
interrupting rating of 200,000 Amperes. 

C. Fuses to be dual-element with a separate thermal element that will open at 280 
degrees F or less; and to have time-delay such that they will hold 500 percent rated 
current for a minimum of ten seconds in all sizes. 

D. The Contractor to check each motor nameplate data and provide proper fuses for 
motor running protection. 

E. Spare fuses to be furnished in the ratio of ten percent of each size and type 
installed, but not less than three of each size and type. All fuses blown during 
construction to be replaced by the Contractor, and a complete supply of spare fuses 
to be turned over to the Authority upon completion of the Project. 

F. Fuse manufacturers which may be incorporated in the Work include but not limited 
to s to be manufactured by Bussmann, LittleFuse or Mersen. 

2.05 MOLDED CASE CIRCUIT BREAKERS 

A. Molded case circuit breakers shall comply with UL 489, NEMA AB1,and NEMA AB3, 
with interrupting capacity to comply with available fault currents. 

B. Thermal magnetic circuit breakers shall be inverse-time current element for low-
level overloads and instantaneous magnetic trip element for short circuits. 
Adjustable magnetic trip setting shall be for circuit-breaker frame sizes 250A and 
larger. 
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C. Adjustable instantaneous break circuit breakers shall have magnetic trip element 
with front-mounted, field adjustable trip setting. 

D. Electronic trip circuit breakers shall have field-replaceable rating plug, rms sensing , 
with the following field adjustable settings: 

1. Instantaneous trip. 
2. Long-and short time pickup levels. 
3. Long-and short time adjustments. 
4. Ground-fault pickup level, time delay and I squared t response. 

E. Current limiting  circuit breakers shall be for frame sizes 400 ampere and smaller , 
and let thru ratings less than NEMA FU 1, RK-5.. 

F. Integrally fused circuit breakers shall be thermal magnetic trip element with 
integral-limiter style fuse listed for use with circuit breaker and trip activation on 
fuse opening or on opening of fuse compartment door.  

G. Ground fault circuit interrupter (GFCI) circuit breaker shall be single and two pole 
configurations with Class-A ground fault protection (6-Ma trip). 

H. Ground fault equipment protection (GFEP) circuit breakers with Class-B ground fault 
protection (30-Ma trip). 

2.06 CONTROL DEVICES 

A. Pushbutton stations, selector switches, etc. shall be 30mm heavy duty oil tight type 
and UL approved and the enclosures to be NEMA rated for the area in which they 
are installed. 

B. Manufacturers which may be incorporated in the Work include but not limited to 
Siemens, Eaton, or Allen Bradley. 

2.07 DOOR (CONTACTS) SWITCHES 

A. Provide security type magnetic door switches and associated wiring at each door 
and where shown on the Drawings. 

B. Door switches shall be of the concealed type, 3/4 inch diameter, with plated 
Rhodium contacts. Door switches shall be GE 1078 series or Simplex 27760-9000 
series. 

C.  
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawings and the equipment manufacturer's recommendations. 

B. The Contractor to adjust the location of equipment to accommodate the work in 
accordance with field conditions encountered. 

C. The equipment to be installed with work space clearances required by the Code. 

D. The equipment to be installed to permit maintenance and replacement of parts, and 
to be clear of all openings with swinging or moving doors, partitions or access 
panels. 

E. Safety switches and circuit breakers to be installed 5 feet, 0 inches above finished 
floor unless shown otherwise on the Drawings. 

F. The Contractor to provide a non-fused disconnect switch in accordance with the City 
of Chicago Electrical Code for each motor. 

3.02 PERFORMANCE TESTING 

A. The Contractor to test the complete local control installations to assure proper 
operation and correct sizing of all motor overload units and/or fuses. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of LOCAL CONTROL will not be measured for payment. 

4.02   PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of LOCAL CONTROL must be included in the contract lump sum price 
as shown in the Schedule of Prices for Electrical Work. 

4.03   PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 17 50 

LOCAL CONTROL PANELS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. This section specifies requirements for the furnishing and installing of local 
control panels. 

2. The work under this section includes furnishing all labor, materials, tools, 
equipment and incidentals necessary to install the local control panels. 

3. Furnish and install the local control panels as required by other Sections of 
these Specifications and as shown on the Drawings. 

1.03 RELATED WORK 

A. Local Control Panels specified to be furnished and installed herein have related 
work in various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261700 “Local Control” 
8. Section 261900 “Grounding” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 
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1.04 SUBMITTALS 

A. The Contractor to prepare and submit to the Commissioner, for review, before 
fabrication and assembly of equipment, one electronic copy of CD ROM and one 
electronic PDF copy of each of the following: 

1. Front and interior elevations to be provided as required to show all equipment 
for each control panel. 

2. Drawings and section views to include all dimensions for rough in work at the 
site. 

3. The shop drawings to show the details of connections, terminals, etc. including 
the complete terminal block arrangement and enclosure ground connections. 

4. Single line diagrams where required to show equipment power distribution and 
control schematic diagrams to be provided. 

5. Wiring Diagrams: 

a. Connection diagrams for the wiring of equipment in each local control 
panel to be provided. 

b. Interconnection diagrams to show the wiring to external equipment. 
c. The terminal block points to be clearly identified for the external wiring 

to be routed in or out of each local control. The wiring diagrams to 
provide adequate space at the terminal blocks for the addition of cable 
and wire designations. 

6. Bills of material to include all items with catalog cuts describing the electrical 
and physical characteristics of each item. 

B. The Contractor to submit, for record and distribution, prior to shipment of 
equipment, one electronic copy on CD ROM and five PDF electronic copies of each of 
the following for each local control panel. 

1. All drawings to be as finally reviewed and to include any factory assembly 
modifications. 

2. Recommended installation and storage instructions with any special 
instructions to be provided. 

C. The Contractor to submit, for record and distribution, prior to shipment of 
equipment, five PDF electronic copies and ten hard copies of each of the following for 
each local control panel assembly. 

1. Instruction manuals to include descriptive bulletins and operation leaflets for 
the control relays, switches, starters, and circuit breakers. 

a. Each instruction manual to be in a three ring hard binder with tabbed 
sections. The binder cover to have the project name and equipment 
name. The lettering to be block type and to be a minimum height of 1/2 
inch. 

b. Each instruction manual to contain the "Record Document" drawings, 
complete operating and instruction manuals, spare parts lists, certified 
test documents, and other special data required for this equipment. 
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c. The "Record Document" drawings larger than 8 1/2 by 11 inch to be fan 
folded. 

2. Spare parts bulletins to be included with catalog cuts for each item. 
3. For large projects, control panel instructions can be combined with other 

project material instructions. 
4. Certified test reports to include all assembly and subassembly test and 

inspection reports. 

D. The Contractor to submit one electronic copy in CD ROM and five PDF electronic 
copies and ten hard copies of any shop drawings and other data sheets that were 
revised or modified during installation. These will be inserted in the previously 
submitted instruction manuals. 

E. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Local control panels furnished by the supplier of the equipment, and or the 
Contractor may be supplied as commercially available “Enclosed Control” as 
manufactured by Eaton, Square D, or Siemens, factory modified and to conform 
with the requirements specified herein. 

B. Each commercially produced local control panel to be UL listed.  

C. Each specialty local control panel to be UL and IBEW labeled. 

D. In general, all commercially produced local control panels installed indoors to be 
NEMA Type 12 and NEMA Type 3R or NEMA Type 4X when installed in unheated, or 
outdoors, or in subway areas. Each specialty local control panel to be fabricated as 
specified below. 

E. Specific site requirements may necessitate the use of different enclosure ratings or 
manufacturing techniques. 

F. Specialty enclosures to be wall-mounted single-door, with back panels, similar to 
Hoffman Engineering Company Type A-12, as shown in the Contract Drawings, with 
the following additional requirements: 

1. Enclosures for indoor locations to be formed of 12-gage galvaneal sheet steel 
minimum, seams continuously welded and ground smooth, without openings 
or knockouts, with external wall mounting brackets, and collar studs for 
mounting panel. Back panels to be formed from 12 gage galvaneal steel, with 
a rolled lip to be formed on all sides of the door opening. Size to be as shown 
on the Drawings. 
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2. Doors to be formed of 12 gage galvaneal sheet steel with rolled lip along top 
and sides to mate with the enclosure. The door to be fitted with a print pocket 
and a closed-cell neoprene gasket attached with oil-resistant adhesive and 
bonding stud. 

3. Cabinet door to be equipped with a concealed full length, stainless steel 
continuous piano type hinge. Yale Company, Division of Eaton Security 
Products & Systems, Catalog Number S 1400, or Corbin Cabinet Lock 
Company Catalog Number 1000 vault handles with disc tumbler locks and 
three point latch to be provided on doors twenty-four inches or over in height. 
Yale Company, Division Eaton Security Product & Systems Catalog Number T 
1403, or Corbin Cabinet Lock Company Catalog Number 1001 handles with 
disc tumbler locks and one point latch to be provided on doors under twenty-
four inches in height. 

4. Two keys to be furnished with each cabinet and lock. All cabinet locks to be 
provided to accept a CAT 60 Master Key (Corbin Lock or H. Hoffman Co.). Lock 
to be arranged to permit key removal in locked and unlocked positions. 

5. For outdoor locations, enclosure including door and back panel to be stainless 
steel. The cabinet to be Type 304 stainless steel.  Handle shall be provided as 
heavy duty padlockable stainless steel and three point latch suitable for 
outdoor installations. 

6. Enclosures less than 24 inches can be constructed from 14 gage galvaneal 
steel or 304 stainless steel as applicable. 

7. Specialty enclosures to bear UL-508 industrial control labels with respective UL 
enclosure ratings based on location of the installation and construction of the 
enclosure. 

G. Each stainless steel enclosure located outdoors or in unheated areas, to have 
thermostatically controlled space heaters. Enclosures to also be supplied with 
breather drains. 

H. Each panel to be provided with drip shield rain hood. 

2.02 DISCONNECT SWITCHES AND CIRCUIT BREAKERS 

A. Disconnect switches to be provided as horsepower rated, heavy duty type, fusible or 
non-fusible as indicated on the drawings. Non-fusible switches to be rated at 600 
volts for 480 volt and 240 volt service. Fusible switches to be rated at 600 volt for 
480 volt service and 250 volt for 240, 208 or 120 volt service. Fusible disconnects to 
be provided with rejection fuse clips. Fuses and spares to be provided as specified. 
External operator shall be provided. Disconnect switches to be heavy duty type, 
rated at 600 volts for 480 volt AC circuits and 250 volts for 208 volt AC and 120 volt 
AC circuits. Each disconnect switch to be horsepower rated. 

B. Circuit breakers, to be rated at 600 volts for 480 volt AC circuits and 240 volts AC 
for 208 volts AC, and 120 volts AC circuits. 

C. Circuit breakers to be the heavy duty industrial type. Circuit breakers for 480 volt 
and 277 volt service to have a minimum frame size of 100 Amperes and to be rated 
for 600 volts. The trip settings to be as shown on the Drawings. The breaker 
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interrupting rating to be 65,000 Amperes, symmetrical at 480 volts AC. External 
operator shall be provided. 

D. Circuit breakers for 120 volt and 208 volt service to be 240 volt rated. Industrial 
molded case style (miniature industrial breakers or panelboard style breakers are 
not acceptable) to be of the "bolt on" type and to have an interrupting rating of 
65,000 Amperes at 240 volts AC. The trip settings shall be as required or as shown 
on the Drawings. External operator shall be provided. 

E. Circuit breakers provided for motor circuit protection to be of the motor circuit 
protector type, sized to coordinate with the motor starter overloads and have an 
interrupting rating of 65,000 Amperes in combination with starter overloads. 
External operator shall be provided. 

F. Disconnects and breakers to be provided with copper terminal lugs if available. 

G. Circuit breaker and disconnect switch manufacturers which may be incorporated in 
the Work include but not limited to Square D, Eaton, or Siemens. 

2.03 CONTACTORS AND STARTERS 

A. Contactors and starters to be heavy duty type, NEMA style, rated 600 Volts AC, 
electrically held, minimum NEMA size 1 and with the number of poles shown on the 
Drawings. Contactors and starters to be supplied with 120 volt AC coils (unless 
otherwise noted) and two (2) normally open, two (2) normally closed spare auxiliary 
contacts over and above the auxiliary contacts required by the control circuit. 
Control relay contacts to be rated for a minimum continuous current of 10 amperes 
and a maximum voltage of 600 volts. 

B. Starters shall be provided with solid state overload relays with external resets. . 
Overloads shall be provided with full load current adjustment dial, trip status 
indicator, operating mode LED, selectable trip class and phase balance protection, 
and ground fault protection. 

C. Each starter, unless otherwise indicated on the Drawings, to be provided with a 
hand-off-auto selector switch and with push to test, transformer type red (on) and 
green (off) LED type indicating lights mounted on the door. 

D. Each starter contractor shall be furnished with barrier type terminal blocks in 
accordance with the equipment manufactures UL listed components. 

E. Spare contact kits and operating coils to be provided in the ratio of ten percent of 
each size installed, but not less than one of each size to be turned over to the 
Authority upon completion of the project. 

F. Manufacturers for commercially available enclosed control shall be not limited to 
Square D, Eaton, or Siemens. Manufacturers for specialty enclosed control panels shall 
be Illinois Switchboard Corporation, Panatrol, or Gus Berthold Electric Company 
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2.04 CONTROL DEVICES 

A. Pushbuttons, selector switches, indicating lights, etc. to be heavy duty oil-tight type 
35MM, corrosion resistant if required by the application and UL approved. 
Enclosures to be NEMA rated for the area in which they are installed. 

B. Pilot lights to be heavy duty, oil-tight, LED type with red (on), green (off) and 
amber (acknowledged) lenses. A push to test circuit to be provided when more than 
two lights are required. For alarm condition, green shall indicate normal condition, 
red shall indicate alarm condition, and amber shall indicate acknowledged 
condition. 

C. Manufacturers which may be incorporated in the Work include but not limited to 
Square D, Siemens, or Eaton. 

2.05 CONTROL CIRCUITS 

A. Control circuits for motors to operate at 120 volt AC, unless otherwise shown on the 
drawings. Control circuits for single phase 120 volt motors shall be connected phase 
to neutral. Control circuits for 208, 240 or 480 volt motors shall be provided with a 
control power transformer within the enclosure with two (2) primary and one (1) 
secondary fuse unless otherwise shown on the drawings. One complete set of spare 
control fuses shall be supplied mounted within the assembly. Control power 
transformers shall be supplied with 50 VA extra capacity over and above the 
capacity shown for all devices powered by the control circuit. 

2.06 CONTROL RELAYS 

A. Logic Level control relays shall be 3 pole double throw, 120 volt AC, and octal style 
base with LED indicating light, test feature, matching socket with screw clamping 
terminals and hold down spring. Contacts shall be rated 1/3 HP at 120 volt AC, pilot 
duty class B300. Relays shall be Eaton Type D3PF or Square D type RPM. 

B. Power control relays or relays used in circuits requiring more than three contacts 
shall be industrial grade, 120 volt AC operated, multi-contact, load voltage and 
current rated. Relays to be rated 600 volts AC and to have convertible, double-
break silver alloy contacts with pressure wire connectors. Contacts to be provided 
with normally open or normally closed status indication, rated 600 volts 10 Ampere, 
class A600. Relay manufacturers shall be Eaton Type AR or D26, or Square D class 
8501 type X. 

C. Spare relays shall be provided in the ratio of ten percent of each type installed, but 
not less than one of each size to be mounted in the enclosure. 

2.07 TIMING RELAYS 

A. Pneumatic timing relays shall be “Off Delay” or “On Delay” type with an adjustable 
timing range as specified on the drawings with, instantaneous contacts if required 
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by the application. Timers shall be rated for 120 volt 60 Hertz operation unless 
otherwise noted. Pneumatic timing relays shall be Agastat series 7000. 

B. Solid state timing relays shall have the function specified with a fixed or adjustable 
timing range, plug in octal style base, matching socket with screw clamping 
terminals and hold down spring. Solid state timers to be Square D Class 9050 Type 
JCK or Eaton. 

C. Spare solid state timers shall be provided in the ratio of ten percent of each type 
installed, but not less than one of each size to be mounted in the enclosure. 

2.08 TIME CLOCKS 

A. Time clocks shall be electromechanical 24 hour, with skip a day feature, contact 
configuration as shown. Suitable for operation at 120 volt AC, 60 Hertz. with 
mechanical spring reserve. Time clocks shall be Tork 7000 series. 

2.09 NAMEPLATES 

A. A nameplate to be provided on the exterior of each panel to describe the panel and 
equipment it serves. 

B. The name of the driven equipment to appear on each starter and breaker. 

C. Non-corrosive nameplates to be laminated plastic with 3/8 inch black letters on a 
white background and to be mechanically affixed to the front of each door with self-
tapping stainless steel screws. This to not change the NEMA rating of the enclosure. 

D. Component nameplates to be installed to designate the purpose of all switches, 
breakers, instruments, relays, fuses, etc. 

2.10 FUSES 

A. The Contractor shall furnish and install fuses for all fusible equipment provided on 
this Project regardless of which trade has provided such equipment.  All fuses shall 
be provided in accordance with the indications of size and voltage ratings as 
required and shall have UL listing and NEC approval as being suitable protection for 
conductors under overload conditions. 

1. All fuses shall be of the same manufacturer. 
2. No paralleling of fuses must be permitted. 

B. Fuses shall be UL listed, Class “RK-1” fuses having an interrupting rating of 
200,000 Ampere. 

C. Fuses shall be dual-element with a separate thermal element that will open at 280 
degree F or less and shall have time-delay such that they must hold 500 percent 
rated current for a minimum of ten seconds in all sizes. 
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D. Control circuit fuses shall be time-delayed current limiting, 200,000 Ampere 
interrupting rating, UL listed Class “CC”. 

E. The Contractor shall check each motor nameplate data and provide proper fuses for 
motor running protection. 

F. Spare fuses shall be furnished in the ratio of ten percent of each size and type 
installed, but not less than three of each size and type. All fuses blown during 
construction shall be replaced by the Contractor and a complete supply of spare 
fuses must be turned over the CTA upon completion of the Project. 

G. Manufacturers for the fuses which may be incorporated in the Work shall include 
but not limited to Bussmann, GEC Alstrom, Gould, or Littelfuse. 

2.11 CABLE, TERMINATIONS, AND CABLE TAGGING 

A. Where possible, compression type cable lugs for terminating cables and equipment 
within the panel and entering and leaving the panel to be furnished by the 
equipment manufacturer. Copper compression connectors to be crimp, type, long 
barrel tin plated closed end compression. All connectors to be copper. The barrel for 
each cable lug to be sized for the exact cable size specified. Copper type connectors 
and terminations to be furnished. Copper-Aluminum connectors are not acceptable. 
Connectors to be Burndy Type YA, Panduit Series LCB or LCC, Anderson Type VHCL, 
or T & B Series 54800 and 54900. 

B. Cable lugs for terminations to bus bar, switch studs, terminal blocks, and other 
devices, for Number 22 AWG to Number 10 AWG wire to be 600 Volt, color coded 
nylon insulated ring tongue lugs. They to have a secondary metal sleeve around the 
wire barrel for insulation strain relief. Type to be Panduit Pan-Term PN series 
terminals. Locking fork- type lugs can be used for connections to devices provided 
with captive fasteners. 

C. Cable lugs for terminations of Number 8 AWG to Number 1/0 AWG wire to be 
standard barrel, one hole high conductivity seamless copper lugs, with inspection 
holes to assure adequate wire insertion. The tongue to be stamped with wire size, 
UL & CSA logos and manufacturer. The base part number and stud size should also 
be stamped on the tongue to assure adequate identification in application. Barrels to 
contain color coded rings, die color code and/or number. Crimp locations to be 
indicated to assure correct installation. For further identification, the manufacturer 
shall also be included on the barrel. Type to be Panduit Series LCB or LCC Power 
Connectors or Burndy Type YA. 

D. Cable lugs for terminations of Number 2/0 AWG and larger wire to be long barrel, 
two hole high conductivity seamless copper lugs. Barrels to contain color coded 
rings knurled markings indicating die color code, die index numbers, and crimp 
locations to assure correct usage and installation. For further identification, the 
manufacturer should also be included on the barrel. For Number 2/0 AWG to 
Number 600 KCMIL sizes, the tongue may be stamped with wire size, UL & CSA 
logos and manufacturer. The base part number and stud size shall also be stamped 
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on the tongue to assure adequate identification in application. Type to be Panduit 
LCC series Power Connectors or Burndy Type YA. 

E. Cable/wire markers to be installed on both ends of all conductors, both for internal 
and external cables. The cable/wire markers for external connections to comply with 
Section “261950” Identification. The cable/wire markers for internal wires and 
cables to be self-adhesive, self-laminating mechanically printed with a clear 
protective laminating over wrap or mechanically printed with a clear protective 
laminating over wrap or sleeve type tubing mechanically printed with permanent 
non smearing ink. Sleeve type wire markers to be properly sized for the conductor 
they are being installed on. 

2.12 CONTROL DEVICES AND WIRING 

A. Control devices, local instrument cables, and wiring required on the equipment to be 
furnished and installed at the factory. 

B. All small wiring for control or accessory equipment to be installed in code approved 
wireways as necessary. 

C. Control panel internal wiring to be Number 14 AWG, minimum, except for incidental 
wiring on mass produced pre-manufactured sub-assemblies or where larger size 
conductors are needed for current carrying requirements. The conductors to be 
stranded copper for fixed wiring and extra flexible copper for hinged wiring. The 
conductors to have 600 volts, 90 degrees C, polyvinyl chloride insulation with 
flameproof braid covering, Type TBS, or cross-linked polyethylene, Type SIS. 

D. All control and instrument wiring, alarm leads, and instrument transformer 
secondaries, for connection to external cables, to be terminated at terminal blocks. 
Terminal blocks to be UL/CSA recognized, 94V-2 thermoplastic material, snap on rail 
mounted design, 30 Ampere 600 volt, with marking strip, with Number 6-32 
terminal screws for use with crimp on ring style wire connectors. Cooper Bussmann 
(USD) type NSS3-WH, Eaton type TBAL30 or equal. A minimum of 10 percent spare 
terminals to be provided. Terminal blocks for current transformer secondaries to be 
shorting type Cooper Bussmann type KUSC or Marathon 1500SC series. 

E. Compression, type (solderless) copper lugs to be furnished for each terminal block 
for external control and instrument wires. Minimum field wire size to be Number 12 
AWG.  Cable lugs for terminations to bus bar, switch studs, terminal blocks, and 
other devices, for Number 22 AWG to Number 10 AWG wire to be 600 Volt, color 
coded nylon insulated ring tongue lugs. They to have a secondary metal sleeve 
around the wire barrel for insulation strain relief. Type to be Panduit Pan-Term PN 
series terminals. Locking fork- type lugs can be used for connections to devices 
provided with captive fasteners. 

F. Cable/wire markers to be installed on both ends of all conductors both for internal 
and external cables. Cable and wire markers to comply with this Specification. 

G. Control cables to be neatly routed and supported in cable duct/wireway within the 
cabinet. 
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H. The assembled control equipment, wiring and connections to be insulated for a 
voltage of 600 volts and to be subjected to a one minute dielectric test AC phase to 
ground at the factory after fabrication and assembly is complete. Dielectric test 
value to be twice the rated voltage of the lowest rated device plus 1000 volts. 

I. Spare fuses to be provided mounted in the assembly. 

J. The specialty assembled control equipment shall be provided with UL 508 industrial 
control label with respective enclosure label or equal. 

2.13 TESTING 

A. The assembled control equipment, wiring and connections to be functionally tested 
for operation. 

B. The assembled control equipment, wiring and connections to be insulated for a 
voltage of 600 volts and to be subjected to a one minute test of 2200 volts AC 
phase to ground at the factory, after fabrication and assembly is complete. 

C. Copies of test reports to be provided with the documentation package. 

2.14 PAINTING 

A. All interior and exterior seams to be carefully filled and sanded smooth for neat 
appearance. The equipment manufacturer to remove oils and dirt and form a 
chemically and anodically neutral conversion coating, to improve the finish-to-metal 
bond, and to provide resistance to rust. All surfaces to be phosphatized before any 
of the protective coatings are applied. The final coat for non-stainless steel surfaces 
to be semi-gloss enamel to provide adhesion, resiliency, durability, color stability, 
and stain resistance. 

B. The exterior surface of all non stainless steel structures to be thoroughly cleaned 
and given a coat of primer and a finish coat of the equipment manufacturer's 
standard of ANSI Standard light gray enamel color Number 61 for outside surface. 

C. The interior surface of all non stainless steel surfaces to be given a primary coat and 
a finish coat of ANSI Standard light gray enamel color Number 61. 

D. Sub pans to be painted white. 

E. The equipment manufacturer to provide an adequate supply of touch-up paint in 
aerosol cans. 

F. A packaged kit of refinishing materials, with complete instructions, to be included 
with each shipment for touch-up in the field. 
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2.15 MANUFACTURERS 

A. Manufacturers which may manufacture and assemble the Local control  panel Work 
shall include but not limited to Gus Berthold Electric Company, Illinois Switchboard 
Corporation, Panatrol, Perigon Systems, Inc., Siemens, or Eaton. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawings and the equipment manufacturer's recommendations. 

B. The Contractor to adjust the location of equipment to accommodate the work in 
accordance with field conditions encountered. 

C. The equipment to be installed with work space clearances required by the Chicago 
Electrical Code. 

D. The equipment to be installed to permit maintenance and replacement of parts, and 
to be clear of all openings with swinging or moving doors, partitions or access 
panels. 

E. Mounting bases for floor mounted control panel: 

1. The Contractor to install each floor mounted control panel on a 4 inch thick 
concrete housekeeping pad of sufficient size plus at least a 4 inch apron as 
specified in other specification sections within this division.  

2. The panels shall be of such construction that when it is installed on the 
concrete pad there are no openings between the top of the pad and the 
bottom of the panels. Panels mounted in rooms with slabs on grade to have a 
non-conductive fiberglass mat installed between the panel and the concrete 
pad. Anchor bolts or fasteners to comply with the Commissioner's 
requirements for isolated connections. 

3. The contractor shall chamfer the edges of the pad at a 45 degree angle. 
4. Each foundation to be level, stable, and compacted to 95 percent Standard 

Proctor. 
5. Conduit locations to be in accordance with equipment manufacturer's 

approved shop drawings. 

F. Wall Mounted Control Panel: 

1. Each wall mounted control panel to be supported and mounted away from the 
wall with "C" shaped channel. The channel to be fiberglass, when stray current 
control isolation is required. Hot dipped galvanized steel channel for normal 
applications when mounted in indoor electrical room when stray current 
isolation is not required, stainless steel channel when located outdoors or in 
the subway tubes. The minimum separation between the equipment and the 
wall to be one inch. 
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2. Each control panel to be mounted with the top a maximum of 6 feet 6 inches 
above the finished floor. 

3.02 PERFORMANCE TESTING 

A. The Contractor to test each complete local control panel installation to assure 
proper operation and correct sizing of all control fuses and motor overload units. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of LOCAL CONTROL PANELS will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of LOCAL CONTROL PANELS to be included in the contract lump sum 
price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 19 00 

GROUNDING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and Conditions 
for Construction, Book 2 Instructions and Execution Documents, Additional Special 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. This specifies grounding requirements for this project. 
2. The Contractor to furnish and install complete a grounding system as required by 

the Drawings and as required by these Specifications. 

1.03 RELATED WORK 

A. Grounding specified to be furnished and installed herein have related work in various 
other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261950 “Identification” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop drawings, 
conduit layouts, installation drawings, diagrams, schedules and samples in accordance 
with Division 01 Section, Submittals, and supplementary requirements as stated under 
the sections of these Specifications for all the materials and construction referred to in 
this section. 
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B. See Section 26 01 00, General Provisions Electrical for additional submittal requirements. 

1.05 QUALITY ASSURANCE 

A. Testing Agency Qualifications shall be a Member company of NETA or an NRTL. 

B. Testing Agency’s Field Supervisor shall be Certified by NETA to supervise on-site testing. 

C. Electrical Components, Devices, and Accessories shall be listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Contractor shall comply with UL 467 for grounding and bonding materials and 
equipment. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 
70, by a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment 

2.02 MATERIALS 

A. Grounding conductors, other than bus bars, to be stranded copper wire, with type XHHW 
green 600 volt, rated insulation sized and installed in accordance with Code 
requirements, and as noted on the Drawings. 

B. Ground rods shall be 3/4 inch minimum diameter, 10 foot long stainless steel type 304 
rods, in 5 foot threaded sections. 

C. Bare ground cable shall be bare Class A, stranded, annealed, high conductivity copper, 
no less than 97 percent International Annealed Copper Standard (IACS). 

D. Ground bar shall be hard drawn, high conductivity rectangular copper bus bar, no less 
than 97.4 percent International Annealed Copper Standard (IACS) and shall meet 
requirements of ASTM SPEC B133 166 (latest edition for copper alloy 110). 

E. Grounding bus shall be predrilled rectangular bars of annealed copper, 1/4 inch by 4 
inches in cross section, with 9/32 inch holes spaced 1-1/8 inches apart. Stand-off 
insulators for mounting shall comply with UL 891 for use in switchboards, 600 Volts and 
shall be Lexan or PVC, impulse tested at 5000 Volts. 

F. Insulated grounding cable shall be 600 volt type "USE", stranded copper, 75C RHW 
insulation, and neoprene sheath. 
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G. Ground rod connectors, cable to cable connectors and cable to bar connectors             
shall be high copper alloy cast body with silicon bronze hardware, manufacturer             
and type as established by the Contractor. 

H. Ground rods shall be complete with ground wells. The ground wells shall be high-density 
polyethylene type (HDPE). Manufacturers which may be incorporated in the Work shall 
include but not limited to series 1419-18 by Carson Industries. 

2.03 GENERAL GROUNDING REQUIREMENTS 

A. The equipment ground conductor shall be distinct and separate from the system neutral 
ground conductor and shall not be used as a load current carrying conductor. The 
equipment ground conductor shall be electrically and mechanically continuous from the 
transformer neutral ground to the equipment to be grounded. The equipment ground 
conductor shall provide a low impedance path for line to ground fault currents and bond 
all non current carrying enclosures together including raceways, fixtures, receptacles, 
panels, controls, motors, disconnect switches, and exterior lighting standards. 

B. Where building type conductors are installed in a raceway, the equipment ground 
conductor shall have a minimum size conductor of Number 10 AWG copper except for 
Number 12 AWG feeder. Where green insulation is not available, on large size cable, 
black insulation shall be used and shall be identified with green colored tape at each 
junction box, pull box, or device enclosure. 

C. Wiring channels, cable trays, and all metallic conduit including rigid electrical metallic 
tubing and flexible conduits, shall be connected at each end to the equipment ground 
conductor utilizing a conduit grounding bushing. Manufacturers which may be 
incorporated in the Work shall include but not limited to O Z type BL. 

D. Switchboards, panel boards, motor control centers, and panels shall be provided with an 
equipment ground bus (including lug or screw terminals) and shall be securely bonded to 
the enclosure. Junction boxes and other enclosures (sizes above 5 inches by 5 inches) 
shall utilize an equipment ground bus or lug as required to securely bond the equipment 
ground conductor to the enclosure. 

E. Lighting fixtures shall be securely connected to the equipment ground conductor. A 
continuous row of fluorescent fixtures mechanically joined to provided good electrical 
contact may be considered as one fixture with the equipment ground conductor 
connected at only one point. 

F. Motors shall be connected to the equipment ground conductor. Bolts, nuts, and washers 
shall be bronze, cadmium plated steel, or other noncorrosive material. 

G. For elevated stations and Platform equipment/devices, the steel structure that supports 
the Rapid Transit ROW to serve as the Code required reference grounding electrode. 
Provide exothermic connection, where service ground conductor is connected to track 
structure. 

H. Any metallic construction on the platform located less than 6 feet from the DC negative 
return shall be made electrically continuous with it. Where this is not possible, it shall be 
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covered with an insulating protective barrier. This is to reduce the possibility of shock 
should a person contact the two potentials at the same time. DC negative returns are the 
running rails and anything electrically continuous with them including  the RT Car and 
support structure for the track. Constructions that may be at other potentials are the 
elevator enclosure or station platform head house. 

I. All light poles shall be grounded using a ¾ inch by x 10 foot long 304 stainless steel rod. 

2.04 CONNECTORS 

A. Each connector shall be listed and labeled by an NRTL acceptable to authorities having 
jurisdiction for applications in which used and for specific types, sizes and combinations 
of conductors and other items connected. 

B. Bolted connectors for conductors and pipes shall be copper or copper alloy. 

C. Welded connectors shall be exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

D. Bus-bar connectors shall be mechanical type, cast silicon bronze, solderless compression 
type wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.05 TRANSFORMER GROUNDING 

A. The 120 volt system and 277 volt system neutrals, for grounded transformers, shall be a 
white or gray insulated current carrying conductor over which unbalanced neutral load 
currents may flow. The neutral conductor shall originate at the grounded wye secondary 
of each transformer. 

B. The wye connected secondary ground of each transformer shall be grounded directly to 
the electrical power system ground bus. 

2.06 ELEVATED STATION REFERENCE GROUNDING ELECTRODES 

A. Stations on CTA track structure shall use the traction power negative return as the 
Reference Grounding Electrode. Isolation transformers installed between the utility and 
station service shall have the secondary neutral bonded to the track structure using 
exothermic weld. All utility metallic underground services shall be isolated where they 
enter the station. Inside the station all utility service shall be bonded to the Reference 
Grounding Electrode.  

B. All the conduits and cables referenced to the utility ground, shall be isolated from the 
CTA track structure, which has traction power negative reference. 

C. Insulated mounting hardware, and fiberglass unistruts shall be used to isolate the 
ground. Isolated pads shall be used for floor mounted equipment. 
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D. For elevated stations, the steel structure that supports the Rapid Transit ROW to serve 
as the Code required reference grounding electrode. Provide exothermic connection, 
where service ground conductor is connected to track structure. 

2.07 AT OR BELOW GRADE STATION REFERENCE GROUNDING ELECTRODES 

A. Stations at or below grade shall use a ground field as the Reference Grounding Electrode. 
The ground field shall be installed using minimum three ¾ inch by 10 foot ground rods in 
triangular pattern at a distance of 10 feet between the rods. The rods shall be 
interconnected using Number 4/0 AWG bare copper conductors. The ground field is then 
connected to the nearest steel column, as well as the copper ground bus in the electrical 
or communication room using Number 4/0 AWG bare copper conductor. 

B. All connections shall be exothermic weld.  

C. Resistance to earth shall not exceed five ohms. All utilities shall be isolated where they 
enter the station. Inside the station, all utility services shall be bonded to the Reference 
Grounding Electrode. 

PART 3 - EXECUTION 

3.01 APPLICATIONS 

A. Conductors shall be installed and shall be solid conductor for Number 8 AWG and 
smaller, and stranded conductors for Number 6 AWG and larger. 

B. Underground grounding conductor shall be installed and shall be Number 2/0 AWG 
minimum 

1. Contractor shall bury at least 24 inches below grade 
2. Duct bank grounding conductor shall be buried 12 inches above duct bank when 

required as part of duct bank installation. 

C. Isolated grounding conductors shall be green-colored insulation with continuous yellow 
stripe.  On feeder with isolated ground, grounding conductor shall be identified where 
visible to normal inspection, with alternation bands of green and yellow tape, with at 
least three bands of green and two bands of yellow. 

D. Grounding bus shall be installed in electrical equipment rooms, in rooms housing service 
equipment. 

1. Grounding bus shall be installed horizontally, on insulated spacers 2 inches 
minimum from wall, 6 inches above finished floor. 

2. Grounding bus shall be installed on both sides of doorways, routed bus up to top of 
door frame, across top of doorway, and down; shall connect to horizontal bus. 

E. Conductor terminations and connections: 
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1. Pipe and equipment grounding conductor terminations shall be bolted connectors. 
2. Underground connections shall be welded connectors except at test wells. 
3. Connections to ground rods at test wells shall be bolted connectors. 
4. Connections to structural steel shall be welded connectors. 

3.02 GROUNDING SYSTEM 

A. The intent is to set forth requirements for an effective ground system. The ground 
system to be installed so that the line-to-ground circuit has an impedance sufficiently low 
to limit the potential above ground to a level that to ensure freedom from dangerous 
electric shock-voltage exposure to the persons in the area, and to facilitate the 
operations of the overcurrent devices in the circuit. 

B. The entire power and lighting systems to be permanently and effectively grounded in 
accordance with the latest issue of the city of Chicago Electrical Code. The items covered 
to include but not be limited to panels, motor frames, lighting fixtures and associated 
switches and other exposed, non-current carrying parts of the electrical equipment and 
as shown on the Drawings. 

C. In general, the conduit systems to contain an equipment ground wire. 

1. Continuity of ground to be maintained throughout the conduit systems, in 
particular the PVC conduit, as required by the City of Chicago Electrical Code. 

2. Ground bushings and jumpers to be used wherever the normal metallic conduit 
termination does not insure continuity of ground. 

D. Concealed or inaccessible grounding connections to be made with exothermic process. 

1. Accessible grounding connections to be bolted or clamp type unless otherwise 
indicated. 

2. Soldered connections will not be permitted in the grounding system. 

E. Grounding conductors to be protected from mechanical damage, and to be supported in 
an approved manner. 

F. Grounding connections made below grade to include the installation of waterproof tape.  

G. Where ground conductors are run in conduit or other raceway, the ground conductor to 
be bonded to the conduit or raceway at each end. 

3.03 TRANSFORMER GROUNDING 

A. Control circuit transformers serving 120 volt control circuits shall have one side of the 
secondary grounded. 

B. Transformers having neutral ground point shall be connected to the main service ground 
bus by means of a code size grounding conductor carried back to the source in the same 
conduit as the feeder conductors. 
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3.04 CONTINUOUS GROUND BUS 

A. Switchboards, panelboards, and motor control centers to have a continuous ground bus 
within the enclosure, bonding all sections together. 

B. The ground bus to be connected to the main service ground by means of a grounding 
conductor run in the same conduit or raceway as the feeder conductors. 

C. When indicated on the contract drawings, a continuous ground bus 1/4 inch by 2 inches 
to be surface mounted 1 foot above floor level around the perimeter of the Electrical and 
Communications rooms. The ground bus in the Electrical room to be connected to the 
track structure by an insulated Number 4/0 AWG ground conductor, the ground bus in 
the Communications room to be connected to the ground bus in the Electrical room by a 
Number 4/0 AWG ground wire. 

3.05 EQUIPMENT GROUNDING 

A. Insulated equipment grounding conductors shall be installed with all feeders and branch 
circuits. 

B. Insulated equipment grounding conductors shall be installed with the following items, in 
addition to those required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacles circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway supply circuits shall be insulated equipment grounding conductor installed 

from grounding bus in the switchgear, switchboard, or distribution panel to 
equipment grounding bar terminal on busway. 

C. Air-Duct equipment circuits shall have insulated equipment grounding conductor installed 
to duct-mounted electrical devices operating at 120 Volts and more, including air 
cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Conductor 
shall be bonded to each unit and to air duct and connected metallic piping. 

D. Water heater, heat-tracing, and antifrost heating cables shall have separate insulated 
equipment grounding conductor installed to each electric water heater and heat-tracing 
cable. Bond conductor to heater units, piping, connected equipment, and components.  

E. Isolated grounding receptacle circuits shall have an insulated equipment grounding 
conductor installed and connected to the receptacle grounding terminal. The conductor 
from raceway and from panelboard grounding terminals shall be isolated. Equipment 
grounding conductor terminal of applicable derived system or service should be 
terminated at the equipment. 
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F. Isolated equipment enclosure circuits shall be isolated for designated equipment supplied 
by a branch circuit or feeder, shall isolate equipment enclosure from supply circuit 
raceway with a nonmetallic raceway fitting listed for the purpose.  Fittings where 
raceway enters enclosure shall be installed and shall install a separate insulated 
equipment grounding conductor.  Conductor from raceway and from panelboard 
grounding terminals shall be isolated. Equipment grounding conductor terminal of the 
applicable derived system ofr service shall be terminated. 

G. Poles supporting outdoor lighting fixtures shall have grounding electrode and a separate 
insulated equipment grounding conductor installed in addition to grounding conductor 
installed with branch-circuit conductors. 

H. Metallic fences shall comply with requirements of IEEE C2 

1. Grounding conductor shall bare copper, not less than Number 8 AWG. 
2. Gates shall be bonded to the grounding conductor with a flexible bonding jumper. 
3. Barbed wire strands shall be bonded to the grounding conductor. 

3.06 INSTALLATION 

A. Grounding conductor shall be routed along shortest and straightest paths possible or 
required by Code. Obstructing access or placing conductors shall be avoided where they 
may be subjected to strain, impact, or damage. 

B. Ground bonding common with lightning protection system shall comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system.  Electrical power 
system ground shall be bonded directly to lighting protection system grounding 
conductor at closest point to electrical service grounding electrode.  Bonding conductor 
sized shall be the same as system grounding electrode conductor, and installed in 
conduit. 

C. Ground rods shall have rods driven until tops are 2 inches below finished floor or final 
grade. 

 

1. Ground rods shall be interconnected with grounding electrode conductor below 
grade. Connections shall be made without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, at least three rods shall be spaced at least one-
rod length from each other and located at least the same distance from other 
grounding electrodes, and shall be connected to the service grounding electrode 
conductor. 

D. Test wells shall be ground rod driven through drilled hole in the bottom of handhole and 
shall be at least 12 inches deep, with cover. 

1. Test wells shall be installed at least one test well for each service.  The ground rod 
shall be installed electrically closest to service entrance.  The top of test well shall 
be flush with finished grade or floor. 
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E. Bonding straps and jumpers shall be installed in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to structure straps shall be bonded directly to basic structure, taking care 
not to penetrate any adjacent parts. 

2. Bonding to equipment mounted on vibration isolation hangers and supports shall 
install bonding so vibration is not transmitted to rigidly mounted equipment.  

3. Exothermic welded connectors shall be used for outdoor locations; if a disconnect-
type connection is required, bolted clamp shall be used. 

F. Grounding and Bonding for Piping: 

1. Metal water service pipe install insulated copper grounding conductors, in conduit, 
from building’s main service equipment, or grounding bus, to main metal water 
service entrances to building.  Grounding conductors shall connect to the main 
metal water service pipes; use a bolted clamp connector or bolt a lug-type 
connector to a pipe flange by using one of the lug bolts of the flange. Where a 
dielectric main water fitting is installed grounding conductor on street side of fitting 
shall be connected. Metal grounding conductor conduit or sleeve shall be bonded to 
conductor at each end. 

2. Water meter piping shall use braided-type bonding jumpers to electrically bypass 
water meters. Connect to pipe with a bolted connector. 

3. Each above ground portion of gas piping system shall be bonded to downstream 
from equipment shutoff valve. 

G. Bonding interior metal ducts shall be bonded metal air ducts to equipment grounding 
conductors of associated fans, blowers, electric heaters, and air cleaners. Bonding 
jumper shall be installed to bond across flexible duct connections to achieve continuity. 

H. Grounding for steel building structure shall have a driven ground rod installed at base of 
each corner column and at intermediate exterior columns at distances not more than 60 
feet apart. 

I. Ground ring shall have a grounding conductor, electrically connected to each building 
structure ground rod and to each, installed and shall extend around the perimeter of 
building. 

1. Tinned-copper conductor shall be not less than Number 2/0 AWG installed for 
ground ring and for taps to building steel. 

2. The ground ring shall be buried not less than 24 inches from building’s foundation. 

3.07 GROUNDING SYSTEM FIELD TESTING 
 

A. Ground system field testing shall be witnessed by the CTA’s Testing Engineers. 

B. The testing of grounding systems shall be done by an independent testing service 
employing the 3 point Fall-of-Potential method with a null balance instrument. Meter 
shall be such that lead resistance is rejected via null balance. Subtraction of lead 
resistance is not allowed (or necessary). 
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C. The test meter shall be Associated Research Vibro-ground test set with null balance. 
Manufacturers which may be incorporated in the Work shll include but not limited to 
James A.  Biddle Megger Earth-Tester-Null Balance. 

D. A graph of instrument readings versus potential electrode distance shall demonstrate a 
"flat" portion on the graph. Failure to achieve this will require larger electrode spacing or 
different test method. Reading obtained on flat or horizontal portion of graph is taken as 
resistance to earth of ground under test. 

E. Ground grid shall be isolated from electrical supply neutral during test. 

F. The ground test shall verify that the resistance to ground does not exceed 5 Ohms. If 
resistance is in excess of 5 Ohms, the Contractor shall install additional ground rods and 
cable, if directed by the CTA, until resistance is brought down to 5 Ohms or less.  The 
ground resistance test data shall be posted on the CTA's project management web-site 
for the CTA's approval. 

3.08 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test shall be performed for compliance with requirements. 

2. Physical and mechanical condition shall be inspected.  Tightness of accessible, 
bolted, electrical connections shall be verified with calibrated torque wrench 
according to manufacturer’s written instructions. 

3. Completed grounding system shall be tested at each location where a maximum 
ground-resistance level is specified, at service disconnect enclosure grounding 
terminal, at ground test wells, and at individual ground rods.  Tests at ground rods 
shall be made before any conductors are connected. 

 
a. Ground resistance shall be measured no fewer than two full days after last 

trace of precipitation and without soil being moistened by any means other 
than natural drainage or seepage and without chemical treatment or other 
artificial means of reducing natural ground resistance.  

b. Test shall be performed by fall-of—potential method according to IEEE 81 

4. The Contractor shall prepare dimensioned drawing locating each test well, ground 
rod and ground-rod assembly, and other grounding electrodes. The Contractor 
shall identify each by letter in alphabetical order, and key to the record of tests and 
observations.  The Contractor shall include the number of rods driven and their 
depth at each location, and include observations of weather and other phenomena 
that may affect test results.  The Contractor shall describe measures taken to 
improve test results. 

B. Grounding system will be considered defective if it does not pass tests and inspections. 

C. The Contractor shall prepare test and inspection reports. 
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3.09 INSTALLATION OF GROUNDING SYSTEMS  

A. Ground rods shall be installed in locations and to the depths as shown on the Contract 
Drawings. Round rod sections shall be connected using high strength bronze alloy 
couplings each tack welded to ground rod sections. Ground rods shall be installed by 
driving, not by drilling or jetting. 

B. All connections below grade shall be made with exothermic welds and insulated with 
epoxy. All connections above grade shall be made with bolted connectors. All connectors 
shall be high copper alloy cast body with silicon bronze hardware, manufacturer and type 
as selected by the Contractor and approved by Engineer.  

C. Connectors and lugs and their bolts, nuts or screws shall be furnished by the Contractor 
for connection to all equipment.  The lugs, connectors and hardware shall be of material 
suitable for attachment of the copper ground system to the material to which it is being 
attached, without the possibility of attack by corrosive atmosphere or electrolytic action.  
Silver plate all bar and lug connections. 

D. Bar to bar and lug to bar, bolted connections shall be made with silicon bronze bolts, 
nuts and washers. All connections shall be made electrically clean. Silver plate all bar 
and lug connections. 

E. Use bonding jumpers and/or grounding bushing (set screw type) at all junction boxes, 
etc., to provide conduit ground continuity. 

F. Permanently connect the ground terminal on each receptacle to the ground conductor or 
grounding bushing. 

G. All grounding cable runs to equipment steel or tray device shall be securely fastened at 
intervals not to exceed 24 inches. All hardware for fastening shall be furnished and 
installed by Contractor. 

H. After the entire grounding system has been installed, including ground rods and ground 
loop, the ground system shall be tested. 

I. Ground grid and ground rod installations and resistance tests will be witnessed by the 
CTA.  The Contractor shall inform the CTA three days in advance before the start of any 
of the above testing activities. 
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FORM 34 21 48-A 
 

GROUND ROD RESISTANCE TO EARTH TEST RECORD 
 
 
 
1. DATE    
 
2. PROJECT NAME     
 
3. LOCATION OF TEST    
 
4. DRAWING NO.    
 
5. GROUND ROD TYPE    
 

DIAMETER    
 

LENGTH    
 
6. TEST METHOD    
 

INSTRUMENT TYPE    
  

SERIAL NO.    
 
7. REQUIRED MAXIMUM RESISTANCE TO EARTH    
 
8. MEASURED RESISTANCE TO EARTH ROD1    
  

ROD2    
 
ROD3    

 
TEST PERFORMED BY:    
 Signature 
 
TEST WITNESSED BY:    
 Signature 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of GROUNDING will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the work of GROUNDING must be included in the contract lump sum price as 
shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 19 50 

IDENTIFICATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:  

1. This Section specifies equipment, wire and conduit identification.  

1.03 RELATED WORK 

A. Identification specified to be furnished and installed herein have related work in 
various other sections, including, but limited to:  

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261900 “Grounding” 
10. Section 264700 “Panelboards” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop 
drawings, conduit layouts, installation drawings, diagrams, schedules and samples 
in accordance with Division 01 Section, Submittals, and supplementary 
requirements as stated under the Sections of these Specifications for all the 
materials and construction referred to in this Section. 
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B. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements 

PART 2 - PRODUCTS 

2.01 EQUIPMENT IDENTIFICATION 

A. After finish painting is completed, the Contractor to provide white with black core 
laminated phenolic nameplates with 3/8 inch lettering etched through the outer 
covering. Each nameplate to be fastened with stainless steel screws to each piece 
of equipment, in a way that will not void the NEMA rating for the enclosure. 

1. All major electrical equipment to be identified which to include motor starters, 
disconnect switches, panelboards, transfer switches, transformers etc. 

2. Disconnect switches serving feeders and overcurrent protective devices 
mounted in a switchboard to also be identified. 

B. Embossed self-adhering plastic tape labels will not be accepted. 

2.02 WIRE IDENTIFICATION 

A. Cable/wire markers to be installed on both ends of all conductors. 

B. All wire and feeder cables to be labeled with wire markers in all junction boxes pull 
boxes, control panels, motor control centers, panelboards, switchboards, etc. 

C. Wire and cable markers to be self-adhesive, self-laminating mechanically printed 
with a clear protective laminating over wrap or mechanically printed with a clear 
protective laminating over wrap or mechanically printed heat shrink tubing.  

D. Cable and wire markers to be approved by the Commissioner and to be attached to 
all cables where entering or leaving the conduit run. The cable designation and 
circuit use to appear on the tag. 

E. Acceptable manufacturers shall be Brady, Panduit, 3-M, or Thomas and Betts. 

PART 3 - EXECUTION 

3.01 EQUIPMENT IDENTIFICATION 

A. Each nameplate to include the equipment designation as shown on the Drawings, 
as approved by the Commissioner and other information as required in the 
Specifications. 

B. The Contractor to provide the following identification markings on each individually 
mounted circuit breaker, disconnect switch, contactor, and motor starter: 
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1. Feeder name, number, voltage and phase. 
2. Item of equipment controlled. 

C. The Contractor to provide the following identification markings on each motor and 
other utilization equipment, except lighting fixtures: 

1. Equipment tag designation. 
2. Feeder number. 
3. Voltage and phase. 

D. The Contractor to provide the following identification markings on each 
transformer: 

1. Equipment tag designation. 
2. Feeder number. 
3. Voltage and phase. 
4. Name of lighting and/or power panels supplied by the secondary of the 

transformer. 

E. The Contractor to provide a typewritten directory of circuits in lighting and power 
panels and provide panel identification in black alkyd paint stenciled inscriptions on 
the inside of the door, directly above the centerline of directory frame, or on 
vertical and horizontal centerline of doors without directory frames. 

F. The Contractor to provide on device plates for local toggle switches, toggle switch 
type manual starters, pilot lights, and other electrical items whose function is not 
readily apparent, engraved suitable inscriptions on laminated phenolic nameplates 
describing the equipment controlled or indicated. 

G. Each nameplate to be fastened with a minimum of two self- tapping stainless steel 
screws. This is to not change the NEMA rating of the enclosure. 

H. The Contractor to provide the following alkyd paint stenciled inscription markings 
on the outside face and on the inside face of each feeder splice box, feeder junction 
box, and feeder pull box cover plate: 

1. Designation shown on the Shop Drawings. 
2. Feeder name. 
3. Feeder number. 
4. Voltage and phase. 

3.02 CONDUIT, WIRE, CABLE AND BUS IDENTIFICATION 

A. Each wire and each cable to be labeled at terminals and at all accessible points in 
equipment, panelboards, manholes, handholes, and pull boxes. Labels to be self-
sticking wire markers. 

B. Each cable run to be assigned a circuit number and to be recorded on a cable 
schedule showing from, to, purpose, number of conductors and length. 
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C. Cable and wire markers to be the wrap-around self-adhesive type, with factory or 
mechanical printed numbers, letters and symbols which to be used to identify all 
feeders, mains and branch circuit conductors. 

D. All conductors to be tagged in cabinets at the time wires are pulled in and tested 
and markers to not be removed for any reason. 

E. Phase identification letters, in readily visible locations, to be stamped into the main 
bus bars of switchboards and panelboards. 

3.03 ROOM IDENTIFICATION 

A. On each interior wall of each electrical room, the Contractor to provide a vitreous 
enameled metal sign or plastic sign, red on white, reading "Electrical Equipment 
Room - No Storage Permitted".  Lettering of font size to be one inch. Signs to be 
mounted at clearly visible locations within the rooms or on the inside of doors 
where wall space within the room is not available. 

B. Each sign manufacturer which may be incorporated in the Work include but not 
limited to Panduit. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the IDENTIFICATION will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the IDENTIFICATION will be included in the contract lump sum 
price as shown in the Schedule of Prices for ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. ELECTRICAL Work: 260000 

END OF SECTION 
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SECTION 26 21 16 

ELECTRICAL UTILITY SERVICE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This Section specified the requirements for the accommodating ComEd service 
charges for this project and for contractor work related to electrical services.  The 
Work under this Section to include all labor, materials, tools, equipment and 
incidentals necessary to provide complete new service entrance, including but not 
limited to conduit, cable, cable limiters, underground duct banks, grounding, 
fencing and foundations, penetration and sealing of come 
manholes/vaults/facilities. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Contractor to provide two (2) new “cold sequence” services (Source 1 Service and 
Source 2 Service).  Both services to be 120/208Y volt, 3 phase, 4 wire services, 
and 60 hertz.  Services will be metered at 120/208Y volt, 3 phase, 4 wire. 

B. ComEd to provide the utility relocations of existing utility pole mounted 
transformers as shown on the Drawings. The Contractor to provide duct bank from 
the Alley located ComEd transformers to the new building ROW. The Contractor 
shall provide duct bank from ROW to new main switchboard located in Electrical 
Room.  The 5-4” duct bank includes no spares (5 conduits for Source 1 and 5 
conduits for Source 2). The Contractor is responsible to coordinate the ductbank 
installation with ComEd. 

C. The Contractor to furnish the incoming service cable from the ComEd transformers 
to the Electrical Room Service Disconnect.  ComEd will make connections at their 
transformers.  Contractor to install cable in the duct bank and make the connection 
at the service equipment in the Electrical Room. 

D. Penetration and sealing for the duct bank at the building will be done by Contractor. 

E. Contractor shall provide temporary electric service during construction from 
ComEd. The Contractor shall coordinate with ComEd and provide all necessary 
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cable, conduit, and complete power panel for a 400A temporary electric service 
during construction. The temporary service will originate at the same location as 
Service 1. 

2.02 SERVICE LOCATION 

A. Source 1 Service and Source 2 Service will be provided from ComEd pad mounted 
transformers located Alley south of new Station as shown on Contract Drawings. 
Coordinate the exact location with ComEd. 

B. Source 1 Service: Contractor to provide new cables in conduit duct bank in location 
shown on the Contract Drawings. Contractor to provide sufficient cable slack for 
connections. 

C. Source 2 Service: Contractor to provide new cables in conduit duct bank in location 
shown on the Contract Drawings. Contractor to provide sufficient cable slack for 
connections. 

D. Top of duct bank to be 60” below grade. Coordinate installation with existing and 
relocated utilities and make modifications as required. Roadway trenching and 
restoration to be completed by others under applicable sections of the Division 31. 

E. ComEd to provide and install equipment for utility relocation work as required to 
new services. 

F. ComEd to be responsible for all permits to accomplish their work. 

G. Contractor to connect service cables at point of service in Electrical Room. 

H. All work to comply with the applicable requirements of ComEd.  

2.03 METERING EQUIPMENT 

A. ComEd to furnish and install meters in Contractor supplied meter sockets located in 
the meter closet. 

PART 3 - EXECUTION 

3.01 The Contractor to provide all materials and labor as required by this Contract and 
by ComEd service contract agreement being provided by ComEd to complete the 
services to the facility. 

3.02 It to be the responsibility of the Contractor to contact the appropriate personnel 
within ComEd to determine the exact nature of the work involved.  For information 
form ComEd, please contact Mr. Keith Rishel, Keith.Rishel@ComEd.com, phone 
number (773) 509-3472. 

3.03 The Contractor to coordinate all work with ComEd.  All work to be installed in 
accordance with ComEd Standards and Requirements. 
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3.04 All work to be installed in accordance with the Chicago Electrical Code, and CTA 
requirements. 

3.05 The Contractor to coordinate work of other Sections and with ComEd as required. 

PART 4 - MEASURMENT AND PAYMENT 

4.01 MEASUREMENT 

A. No separate measurement will be made for COMED SERVICE. 

4.02 PAYMENT 

A. An allowance for payment for ELECTRICAL UTILITY SERVICE has been included in 
the SCHEDULE OF PRICES.   

B. The Contractor will pay ComEd for service directly, and then submit paid invoices 
from ComEd Company for payment.  No mark-ups of any kind will be added. 

C. Should the actual charges for ELECTRICAL UTILITY SERVICE be less than the 
allowance, only the costs incurred will be paid, and the Contract will be reduced by 
the amount of the allowance not used. 

D. Should the actual charges for ELECTRICAL UTILITY SERVICE exceed the allowance, 
the whole allowance will be paid and the amount in excess of the allowance may be 
paid by contract modifications. 

E. Payment for work covered under this SECTION not covered by the ELECTRICAL 
UTILITY SERVICE and associated with electrical service will be included in the 
contract lump sum price as shown in the Schedule of Prices for ELECTRICAL WORK 
and will be paid under 260000. 

4.03 PAY ITEM ACCOUNT NUMBERS 

A. ELECTRICAL WORK    260000 

B. COMED SERVICE CHARGE ALLOWANCE  265000 

END OF SECTION 
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SECTION 26 33 53 

UNINTERRUPTIBLE POWER SUPPLY 

PART 1 - GENERAL 

1.01 SUMMARY 

A. This section includes Uninterruptible Power Supply for emergency lighting as well as 
appurtenances there to, required as part of this contact. 

B. Related Sections:  

1. Section 26 01 00 “General Provisions” 
2. Section 26 05 00 “Raceways and Boxes” 
3. Section 26 12 30 “Wires, Cables, Splices, Terminations” 
4. Section 26 19 00 “Grounding” 
5. Section 26 19 50 “Identification” 
6. Section 26 95 00 “Electrical Testing” 

1.02 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Special Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.03 REFERENCES 

A. The battery inverter to be designed in accordance with the applicable sections of the 
current revision of the following documents: 

1. ANSI C 62.41 Standard – IEEE 587 – Guide for Surge Voltages in Low-Voltage 
AC Power Circuits Rated up to 600v. 

2. City of Chicago Electrical Code. 
3. FCC Part 15, Subpart J, Class B. 
4. ISO 9000. 
5. NEMA PE-1 – Uninterruptible Power Systems. 
6. OSHA – Life Safety Code. 
7. IEEE 587 ANSI C 6241. 
8. UL 924 – Standard for Safety for Emergency Lighting and Power Equipment. 

1.04 QUALITY ASSURANCE 

A. Contractor’s Quality Assurance Responsibilities: Contractor is solely responsible for 
quality control of the work.   
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B. Regulatory Requirements: Comply with applicable requirements of the laws, codes, 
ordinances and regulations of Federal, State and Municipal authorities having 
jurisdiction. Obtain necessary approvals from all such authorities. 

C. Before shipment, the manufacture to fully and completely test the system to assure 
compliance with the specification. 

1.05 SUBMITTALS 

A. The manufacturer to supply documentation for the installation of the system, 
including wiring diagrams and cabinet outlines showing dimensions, weights, BTUs, 
input/output connection locations and required clearances. Product certificates, signed 
by the manufacturer of the system, are to be provided certifying that the product 
furnished complies with the requirement to be provided. 

B. The Contractor to prepare and submit to the Commissioner for review before 
fabrication and   assembly of equipment, 1 sepia and 6 prints of each of the following: 

1. Shop drawing to show front elevation, rear elevation, section views, and 
mounting details. 

2. The drawings to show the details of bus, connections, terminals, etc. including 
the complete ground bus arrangement and enclosure ground connection. 

3. Single line diagram of equipment to be provided. 
4. Wiring Diagrams: 

a. Connection diagrams for the wiring of equipment to be included. 
b. Interconnection diagrams to show the wiring to equipment. The terminal 

block points to be clearly identified for the external wiring that to be routed 
in or out of the cubicles. The wiring diagrams to provide adequate space 
for the addition of cable and wire designations for the external wiring to be 
routed in or out of the equipment at the terminal blocks. 

5. Bill of material to include all items with catalog cuts describing the electrical and 
physical characteristics of each item. 

C. The Contractor to submit for record and distribution, after installation of equipment, 
ten copies of each of the following for each UNINTERRUPTIBLE POWER SUPPLY. 
  

1. All drawings to be as finally reviewed and to include any factory assembly 
modifications. 

2. Recommended installation and storage instructions with any special instructions 
to be provided. 

D. The Contractor to submit for record and distribution, after installation of equipment, 
ten copies of each of the following for each UNINTERRUPTIBLE POWER SUPPLY. 
   

1. Instruction booklets to include descriptive bulletins and operation leaflets and 
maintenance procedures. 
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a. Each instruction manual to be in a 3 ring hard binder, with tabbed sections. 
The binder cover is to have the project name and equipment name. The 
lettering is to be block type and to be a minimum height of ½ inch. The 
binder edge to have the project name and equipment name and to be 
visible when stacked on a shelf. The lettering is to be block type and to be 
in minimum height of ¼ inch. 

b. Each instruction manual to contain the “As Built” drawings, complete 
operating and instruction manuals, spare parts lists, certified test 
documents, and other special data required for this equipment. 

c. The “As Built” drawings larger than 8-1/2 inch by 11 inch to be fan 
folded. 

2. Spare parts bulletins to be included with catalog cuts for each item. 
3. Certified test reports to include all assembly and subassembly test and 

inspection reports. 
 

E. The Contractor to submit 10 copies of any shop drawings and other data sheets that 
were revised or modified during installation. These will be inserted in the previously 
submitted instruction manuals. 

F. Maintenance 

1. Furnish complete operating and maintenance manuals describing the materials, 
devices and procedures to be followed in operating, cleaning and maintaining the 
Work.  Include manufacturers’ brochures and parts lists describing the actual 
materials used in the Work.  Assemble manuals for component parts into single 
binders identified for each system.  Include the following: 

a. Instruction booklets must include descriptive bulletins and operation 
leaflets for the protective relays, control relays, operating switches and 
maintenance procedures for circuit breakers. 

b. Each instruction manual must be in a three ring hard binder with tabbed 
sections.  Binder cover must have the project name and equipment name. 
 Lettering must be block type and must be a minimum height of 1/2”. 

c. Each instruction manual must contain the “as installed” drawings, complete 
operating and instruction manuals, spare parts lists, certified test 
documents, and other special data required for this equipment. 

d. “As Installed” drawings larger than 8-1/2” by 11” must be fan-folded. 
e. Spare parts bulletins with catalog cuts for each item. 
f. Connection diagrams for external cabling. 
g. Equipment internal wiring diagram. 
h. Instruction manuals including as a minimum the following: 

1) Installation procedures. 
2) Operation procedures. 
3) Servicing procedures. 
4) Troubleshooting instructions. 
5) Construction Details. 
6) Service Supplement Manual covering all detail servicing 

requirements. 
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i. Certified copies of the final test report. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. General: Deliver and store materials in manufacturer’s original packaging labeled to 
show name, brand, type and grade. Store materials in a protected dry location off 
ground in accordance with the manufacturer’s instructions. Do not open packaging nor 
remove labels until time for installation. 

1.07 MAINTENANCE 

A. Maintenance and Operating Manuals: Submit for Commissioner’s documentation 
complete manuals describing the materials, devices and procedures to be followed in 
operating, cleaning and maintaining the equipment. 

B. Instructions: Prior to Commissioner’s acceptance, establish with the Commissioner an 
instruction and training program for the Commissioner’s personnel. Notify the 
Commissioner in writing, at least 7 days prior to commencement of the training 
program and furnish an outline of the instruction topics correlating with the 
Maintenance and Operating Manual(s). Provide a qualified instructor and a 6-hour 
training period scheduled during a normal workday. Instruction and training to 
include, but not limited to, the following: 

1. Use of the Maintenance and Operating Manual(s). 
2. Commissioner’s responsibilities for maintenance of the warranties. 
3. Demonstrating operation in accordance with the Contract Documents. 

1.08 WARRANTY 

A. Special Warranties: 

1. Furnish 3 year written warranty in form stipulated by Commissioner, signed by 
the Contractor and Installer, agreeing to repair or replace Work which has failed 
as a result of defects in materials or workmanship.  Upon notification of such 
defects, within the warranty period, make necessary repairs or replacement at 
the convenience of the Commissioner. 

2. Batteries to also have a 3 year full unconditional and a 7 year pro-rata limited 
warranty by the manufacturer that the batteries to operate at full rated capacity 
without maintenance or service under otherwise normal operating conditions.  
Warranty is to make such guarantee(s) to the effect that if any battery or cell 
fails to hold the full rated charge or requires maintenance or service; replace 
batteries to the satisfaction of the Commissioner. 
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1.09 TRAINING 

A. Equipment manufacturer must provide the factory trained technicians at the job site 
to provide adequate training for the Authority’s personnel in the proper operation and 
maintenance of the equipment. 

B. Training classes must be done at on-site locations selected by the Authority.  
Equipment manufacturer must provide a “High Quality” training DVD. 

C. Equipment manufacturer must provide all video equipment and a video recording of 
all training classes on a standard DVD.  This DVD recording must be submitted to the 
Authority for review. 

D. If the Authority determines that the DVD is not of “High Quality” for the future or 
refresher training, the equipment manufacturer must make another video recording of 
another training class at no cost to the City. 

E. Equipment manufacturer must provide their service engineer for minimum of 24 man-
hours of training which must be provided for each type and size of UPS system. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION  

A. UPS system to consist of a UPS module, storage batteries, and a batter disconnect 
breaker.  AC output of the UPS module to be connected to the critical loads.  Connect 
storage battery to the DC input of the UPS module through a battery disconnect 
breaker. 

B. AC power must be connected to the normal source AC input of the UPS module.  AC 
power to be connected to the alternate AC input of the UPS module to provide power 
to the critical loads during maintenance.  Alternate AC input must match the UPS 
output in voltage, phasing and ampacity. 

C. Critical loads are those loads which require regulated continuous AC power and which 
are connected to the output of the UPS module. 

D. UPS system configuration to be a single UPS module rated to supply the full load for a 
minimum or 90 minutes.  Oversizing the UPS to accomplish this rating is not 
accepted. 

E. Equipment to be suitable for installation indoors with ambient temperature range of 0 
to 40°C and relative humidity of 0 to 95%, non-condensing. 

F. Power components to be sized with 30% or more safety margin to reduce components 
stress and increase the overall systems useful life. 
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2.02 SYSTEM DESIGN  

A. The UPS to be a 20 year industrial design.  System to use components of adequate 
rating to provide and expected service life of twenty years continuous duty and ten 
years without component replacement and a 150,000 hours MTBF (mean time 
between failures).  System shall not contain continuously moving parts other than 
cooling fans which must have permanently lubricated bearing. 

B. Provide provisions for testing the control circuits while the critical loads are bypassed 
to one of the power sources.  Adjustments and tests to be possible with the use of a 
standard volt-ohm-milli-Ampere meter and oscilloscope.  Test points and diagnostic 
lights to be provided to allow easy adjustment of the controls. 

C. Control circuits to be mounted on etched circuit boards with plug-in connections for 
ease and speed or repairs.  Printed circuit boards to be conformal coated prior to 
component mounting as to not inhibit replacement and/or thermal venting properties. 
As well as to protect against moisture, foreign particles and dust. 

D. Cooling to be by natural convection or forced air by fans.  If forced air fans are 
provided, small particulate air filters along with a low air pressure sensor with alarm 
contacts to be provided. 

E. The UPS to be designed to work with a 10 to 20 year life battery 

F. UPS to be able to discharge the battery to 90% of charge in 10 times the discharge 

G. Strip heaters and fans to be included in enclosure to counter condensation 

2.03 SYSTEM OPERATION 

A. Under normal conditions the inverter is to supply AC power continuously to the critical 
loads through the static transfer switch.  Inverter output to be synchronized with the 
alternate AC power source provided that the alternate AC power source is within the 
specified frequency range.  Rectifier-charger to convert the normal AC input power to 
the DC power for the inverter and for float charging the storage batteries. 

B. On loss of normal AC input power, the storage batteries to supply DC power to the 
inverter so that there is no interruption of AC power to the critical loads whenever the 
normal AC input power source of the UPS module deviates from the specified 
tolerances or fails completely.  Batteries to continue to supply power to the inverter 
for the specified protection time. 

C. On return of normal AC power source, the rectifier-charger to start and assume the 
DC load from the batteries.  Rectifier-charger to then simultaneously supply the 
inverter with the DC power and recharge the storage batteries.  This to be an 
automatic function and to not cause disturbance to the critical loads. 

D. Transfer to the alternate source to occur when the static transfer switch senses and 
overload, an inverter shutdown signal, or degradation of the inverter output.  Static 
transfer switch to automatically transfer the critical loads from the inverter output to 
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the alternate AC power source without an interruption or power.  If the alternate AC 
power source is below normal voltage limits, then the transfer to be inhibited. 

E. Static transfer switch to automatically retransfer the load back to the inverter after 
the inverter has returned to normal voltage and stabilized for a period of time.  
Retransfer to not occur if the two sources are not in phase. 

F. If batteries are taken out of service for maintenance, they to be disconnected from 
the rectifier-charger and inverter by the battery disconnect breaker.  UPS to continue 
to function and meet all the performance criteria specified herein except for the 
battery reserve time capability 

2.04 EQUIPMENT REQUIREMENTS 

A. General: 

1. UPS battery Inverter System must be UL 924 certified. 
2. Enclosure: The UPS module shall be housed in a single free standing heavy-duty 

corrosion resistant NEMA 1 enclosure. Battery cabinet shall be designed to allow 
stacking to minimize the overall system’s footprint. All equipment shall be front 
accessible. All components shall have a modular design and quick disconnect 
means to facilitate field service. The cabinet shall be powder coated (3mm 
minimum) with the manufacturers standard color. Cabinet doors shall be of 
heavy-duty construction and will be equipped with 3-point latches. Hardware 
shall include vault handles with CAT 60 key. 

3. Ventilation: Provide as required to ensure that the components operate within 
their thermal and environmental ratings. 

4. Internal Connections: Provide all copper bussing and/or cables. 
5. Visual Displays: Provide as required to furnish the operator with instructions 

necessary to start or shut down the UPS battery Inverter System under both 
normal and emergency conditions. 

6. Cooling of the UPS battery Inverter System shall be forced air in emergency 
mode with internally mounted fan to minimize audible noise. Fan shall not be 
required to operate in the battery charge/standby mode under normal 
conditions. Fan power shall be provided by the inverter system. 

7. During normal conditions, the temperature compensated battery charger circuit 
supplier constant voltage and constant current to the batteries. Once the 
batteries have received a full recharge, a constant trickle charge maintains 
batteries at maximum level. 

8. The charger shall be capable of producing battery charging current sufficient 
enough to recharge the fully discharge battery bank within a 24 hour period. 

B. UPS Module: 

1. UPS module contains the rectifier-charger, inverter, static transfer switch, 
maintenance bypass switch, controls, instruments and indicators. 

2. UPS Input Module: 

a. UPS module normal source input to be 208 VAC, three phase, 3 wire.   
b. Voltage range to be +10% or -15% with equalizing capabilities.   
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c. The frequency to be 60 hertz +/- 5%. 
d. Current walk-in to ramp up to full load in 15 seconds. 
e. Magnetizing sub-cycle inrush current to not exceed four times the 

maximum peak current during recharge. 
f. Current limit to not exceed 125% of full load input current. 
g. Power factor to be 0.85 lagging at nominal input voltage Rectifier/Charger 

3. UPS Module Alternate Input: 120/208 VAC, 3 phase, 4 wire, 60 hertz. 
4. UPS Output Module: 

a. UPS output module to be 120/208 VAC, 3 phase, 4 wire, 60 hertz. 
b. Power rating to be kVA as shown on the Drawings at 1.0 or unity power 

factor. 
c. Voltage regulation of +/-1% nominal for any of the following conditions: 

 
1) No load to full load. 
2) Lagging power factor from 1.0 to 0.8. 
3) Minimum to Maximum DC input voltage. 
4) Ambient temperature rate from 0 to 40°C  

d. Voltage transient response to be 10% maximum deviation (average over 
1/2 cycle) with recovery to within 5% after 1/2 cycle for 100% load 
application or removal. 

e. Voltage adjustability to be +/-5%. 
f. Voltage unbalance to be 5% maximum, line to line or line to neutral, with 

100% load unbalance. 
g. Phase separation of 120 degrees +/-5 degrees with 100% load unbalance. 
h. Harmonic distortion of 5% total harmonic distortion (THD) maximum for 

proposed loads. 
i. i. Frequency stability to be +/-0.1% free running. 
j. j. Frequency slew rate to be 1.0 hertz per second maximum. 
k. Frequency adjustability to be +/-2 hertz. 
l. Overload capacity of the static bypass switch to be: 

1) 125% continuous for 60 minutes. 
2) 150% for 10 seconds. 
3) 400% for 1 second. 

C. Rectifier-Charger: 

1. Rectifier-charger converts the normal source of AC input power to DC power for 
the inverter input and for charging the storage batteries.  Rectifier-charger 
consists of an input circuit breaker, isolation transformer, surge suppressors, and 
a solid-state three phase rectifier with control circuitry to provide constant 
voltage-constant current regulation and a ramping current walk-in or start-up of 
the rectifier-charger. 

2. Overcurrent Protection: 

a. Rectifier-charger input to be protected by a circuit breaker.  Breaker to be 
equipped with a non-automatic circuit wired to a set of terminal blocks. 
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b. Rectifier-charger output to be fused and electronically current limited to 
protect connections to the inverter input to prevent damage to the 
batteries. 

3. Input Transformer: 

a. Three phase isolation type with copper windings. 
b. Transformer windings designed with extra leakage reactance to minimize 

notching of the input power lines due to SCR commutations. 
c. Transformer core designed to limit subcycle magnetizing inrush currents to 

four times the maximum peak input currents during battery recharge. 
d. Class F transformer winding insulation. 
e. Provide surge suppressors on the secondary side of the input transformer 

to assure proper operation of the input module in the event spikes or 
surges are present in the normal input power source. 

4. Control Circuitry: 

a. Equip rectifier-charger with control circuitry to provide constant DC voltage 
regulation of +/-1% for +/-10% AC input voltage change, for +/-5% input 
frequency change, and for 10 to 100% load variations. 

b. Control circuitry to electronically current limit the output of the rectifier-
charger by dropping the DC voltage whenever the DC current exceeds a 
preset limit. 

c. Whenever the AC power is applied to the rectifier-charger, the control 
circuitry to gradually ramp up the output current over a period of 
approximately 15 seconds to allow gradual loading of the normal input AC 
power source. 

d. Control circuitry to automatically provide a boost (equalize) voltage after a 
failure of the normal input AC power.  Provisions to be made to also 
manually initiate equalization.  Duration of the equalize charge to be 
controlled by a 72-hour adjustable solid-state timing circuit. 

5. Furnish output filtering within rectifier circuitry to limit ripple currents into the 
battery. 

D. Inverter: 

1. Inverter to convert DC power, from either the rectifier-charger or the storage 
battery, to regulated and filtered AC power which is supplied to the critical loads 
through the static transfer switch.  Inverter to consist of DC filter capacitors, DC 
surge protection, solid state pulse width modulated (PWM) inverter, and control 
circuitry providing precise AC voltage regulation and electronically controlled 
current limiting. 

2. Overcurrent Protection: 

a. Protect inverter by fast acting fusing to prevent damage to solid-state 
devices in the inverter bridges. 

b. Inverter outputs to be both fused and electronically current limited. 

3. Inverter input to have banks of filter capacitors. 
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4. Inverter input to have DC surge protection to assure proper operation in the 
event that there are surges or spikes on the inverter input.  Inverter input to be 
protected against a 4000 volt transient for 100 microseconds from a 40 ohm 
dynamic source impedance. 

5. Inverter to be PWM type to minimize the number of power semi-conductors for 
increased reliability and to provide improved transient response. 

6. Provide isolation type output transformer with copper windings and type F 
insulation. 

7. Inverter to have a output filter to limit the total harmonic distortion (THD) of the 
output voltage to the specified limits. 

8. Control Circuitry: 

a. Provide control circuitry for constant AC voltage regulation as specified. 
b. Control circuitry to electronically limit the output of the inverter by 

dropping the AC voltage when the output current exceeds a preset limit. 
c. Circuitry to provide a low voltage initial start-up of the inverter and ramp 

up to full voltage in less than 5 seconds. 
d. Control circuitry to automatically synchronize and phase lock the inverter 

output to the alternate power source as long as the source is within 60 +/-
0.2 hertz.  If alternate power source is not within these limits, then control 
circuitry to break synchronization and lock to an internal oscillator. 

e. Control circuitry to interface with DC low voltage sensor and turn off the 
inverter at the 1.75 volts per cell level to prevent damage to the battery. 

f. The inverter to shut down on a short to a battery. 
g. Test points to be provided to facilitate adjustments and diagnosis. 
h. Provisions to be made for easily testing logic circuitry without operating the 

power circuits. 
i. Place light emitting diodes on the circuits for verification of operation. 

E. Static Transfer Switch: 

1. Static transfer switch to automatically transfer critical loads, without interruption, 
form the inverter output to the alternate AC power source and vice versa in the 
event of an overload or degradation of inverter performance. 

2. Static transfer switch to consist of two pairs of Silicon Controlled Rectifiers 
(SCR’s) per phase with each pair connected in inverse parallel (back to back).  
One set of SCR’s to be connected to the inverter while the other set of SCR’s is 
connected to the alternate, or bypass, power source.  The outputs of the two 
sets of SCR’s to be connected together and to furnish power to the critical loads. 

3. If inverter is out of normal limits due to fast or slow under voltage or due to over 
voltages, the static transfer switch to turn on the alternate source of SCR’s to 
provide power to the loads from the alternate power source.  At the same time, 
the inverter power source to be turned off to prevent the alternated power 
source from back feeding power to the inverter.  If the alternate power source is 
not within the normal voltage limits, then the transfer to be inhibited. 

4. Static transfer switch to automatically retransfer the load back to the inverter 
after the inverter has returned to normal voltage and stabilized for a period of 
time.  This function to be selected by a switch on the system panel.  Retransfer 
to not occur, where initiated manually or automatically, if the two sources are 
not in phase. 

5. If an overload is detected, the static transfer switch to operate. 
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6. Place fuses in the inverter and alternate sources of the static transfer switch. 
7. Static transfer switch to have a surge protection on the alternate source side. 
8. Static transfer switch to transfer from the inverter to the alternate power source 

for the following conditions: 

a. Inverter under voltage, on any phase, to be 90% of nominal. 
b. Inverter over voltage, on any phase, to be 110% of nominal. 
c. Inverter over load to be on any phase. 
d. Blown fuse in the inverter. 
e. Manual signal. 

9. Static transfer switch to inhibit transfer to the alternate source if the alternate 
source voltage is less than 80% of nominal on any phase. 

10. System to automatically retransfer the load to the inverter provided all of the 
following conditions are met: 

a. Inverter and the alternate source to be in phase. 
b. Inverter voltage to be within +/-10% of nominal for more than five 

seconds on all phases. 

11. Maximum transfer sensing time for loss of inverter voltage to be 1/4 cycle. 
12. Maximum transfer time to switch from inverter to alternate power source to be 

100 microseconds. 

F. Maintenance Bypass Switch: 

1. Maintenance bypass switch to connect the alternate AC power source to the 
critical loads while electrically isolating the static transfer switch and inverter for 
the maintenance purposes. 

2. Provide a manually operated maintenance bypass switching arrangement which 
permits bypassing critical loads to the alternate AC power source without 
interruption of power to those loads, and at the time, electronically isolates the 
static transfer switch and inverter form the alternate power source. 

3. Switch will not be able to be turned to bypass position unless the UPS is being 
fed from the alternate source. 

G. Battery System: 

1. Storage batteries to supply DC power to the inverter input when the normal AC 
input power to the UPS module fails or the rectifier-charger fails. 

2. Battery voltage system to be as required by the inverter. 
3. Size battery system to operate for 2 hours at 25°C at full inverter output rating. 
4. Battery Enclosure: 

a. Each battery cabinet to be sized to accommodate replacement batteries.   
b. There is to be a minimum of a 9 inch clearance from the top of any battery 

terminal to the bottom of any shelf above.   
c. Shelf width to be one more battery width than the battery quantity that is 

being installed.   
d. Shelf depth to be one more battery depth than the battery quantity that is 

being installed.  



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
UNINTERRUPTIBLE POWER SUPPLY 

26 33 53 - 12 
 

e. Batteries to be housed in a separate enclosure from the UPS.  
f. Battery shelves to be of the drawn out type to the width/depth of the shelf. 

5. Batteries to be a 20 year rated lead calcium, non-hydrogen emitting, 
maintenance free, VRLA type rated at 2.25VPC with as many batteries as 
necessary to make up the DC buss voltage of the UPS.  

6. Operate each battery in temperatures from 0°C to 40°C.  Battery system to 
supply sufficient power to provide 90% of nominal specified inverter output 
performance while operating in 0°C ambient temperature. Battery to be able to 
safely operate from 0-40°C. 

7. Battery voltages to be as follows: 

a. Floating: 2.25 volts per cell. 
b. Boost (equalize): 2.40 volts per cell. 
c. End cell voltage to be no less than 1.75volts per cell. 

8. Furnish storage batteries with racks connecting hardware, and standard service 
accessories.  Deliver the batteries charged and filled, ready for service. 

9. Battery Terminations: 

a. Batteries to be interconnected using flexible jumper cables.  Bus bar 
connections to not be allowed. 

b. Batteries to have top mounted terminals.  Terminals to be either 5/16 or 
3/4 type terminal connection, flat top. 

10. Verify that battery cabinet fits in the designated room. 

H. Battery Disconnect:  Battery disconnect to be a molded case circuit breaker used to 
electrically isolate the storage battery from the UPS module for maintenance purposes 
and to provide overcurrent protection at the storage battery output.  The breaker to 
be equip0ped with a non-automatic circuit wired to a set of terminal blocks.  The 
breaker to be integral to the UPS module. 

2.05 CONTROLS 

A. The following controls to be included in the UPS module cabinet for the Rectifier-
Charger. Each pushbutton to be oil-tight, heavy duty. 

1. Input non-automatic circuit beaker 
2. DC Float voltage adjustment 
3. DC boost (equalized) voltage and adjustment 
4. Boost (equalized) voltage timer adjustment 
5. Boost (equalized) voltage timer initiate pushbutton 
6. Boost (equalized) voltage timer reset pushbutton 

B. Inverter to have the following controls: 

1. Inverter start pushbutton 
2. Inverter stop pushbutton 
3. DC input under voltage shutoff adjustment 
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4. Output AC voltage adjustment 

C. Static transfer switch to have the following controls: 

1. Test Transfer Switch 
2. Transfer setting adjustment 
3. Maintenance bypass switch 

2.06 METERS 

A. Analog Meters to have a minimum accuracy of 2% at full scale deflection.  Measure 
the following parameters individually: 

1. DC Voltage of the rectifier-charger. 
2. DC Current of the rectifier-charger. 
3. AC voltage: 

a. Inverter 
b. Alternate source 
c. Load 

4. AC Current of the load. 
5. AC Frequency: 

a. Inverter 
b. Alternate Source 
c. Load 

2.07 STATUS AND ALARM INDICATORS. 

A. Each indicating light to be of the light emitting diode (LED) type.  A push to test 
pushbutton to be provided to test all the indicating lights.  A complete mimic bus to 
be provided on the front of the panel.  Monitor and display the following status and 
alarm functions on the front of the UPS module cabinet. 

1. Status Indicators: 

a. Synchronization monitor 
b. Static transfer switch inverter position 

2. Alarm Indications:  Provide flashing displays for the following with latching 
memories which persist until manually reset by pushbutton after alarm has 
cleared. 

a. On Battery 
b. Low Battery 
c. Over Temperature 
d. DC Over Voltage 
e. DC Ground 
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f. Sync Disconnect 
g. Alternate Source Failure 
h. Static Transfer Switch in Alternate Source Position 
i. Air Filter Clogged 
j. AC Input Power Failure 
k. AC Output Power Failure 
l. Inverter Failure Alarm. 

2.08 ALARM FUNCTIONS  

A. The following functions to have alarm contact 4-20 millamp rating available for 
connection to the remote alarm system.  Alarms to latch until reset after the alarm 
condition has cleared. 

1. “UPS” On Battery 
2. “UPS” Low Battery 
3. “UPS” Over Temperature 
4. “UPS” Alternate Source Power Failure 
5. “UPS” Common Trouble Alarm 
6. “UPS” Air Filter Clogged 
7. “UPS” AC Input Power Failure 
8. “UPS” AC Output Power Failure 
9. “UPS” Open/Short Battery 
10. Inverter Failure Alarm 
11. Static Switch Activated Alarm 

2.09 ENCLOSURE CONSTRUCTION 

A. Each enclosure to be a 14 gage steel enclosure with minimum 11 gauge welded steel 
frame construction NEMA Type 1 requiring access from the front only for all servicing 
adjustments and connections.  Front access to be through a hinged door with a 
tumbler lock and 3-point latching door handle.  Enclosure door to be constructed of 12 
gage steel.  Rear -hinged doors to be provided for access to the rear.  

B. Enclosure to be primed and painted inside and outside with semi-gloss enamel.  Paint 
color to be manufacturer’s standard.  Enclosure to stand on lockable casters with 
removable side and back panels to provide flexibility of installation configuration. 

C. UPS enclosure to be provided with a lining with sound deadening insulation. 

D. Modules and subassemblies to be mounted in open construction style so that each 
may be easily replaced.  Equipment to be constructed so that each power component 
can be replaced without a soldering iron or special tools. 

E. Cable and conduit connections to be through the top of the cabinet. 

F. Cooling to be by natural convection or forced air by fans.  If forced air fans are 
provided, small particulate are filters along with a low air pressure sensor with alarm 
contacts to be provided 
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2.10 SOURCE QUALITY CONTROL 

A. Factory Testing: 

1. Completely assemble, wire, adjust and test equipment at the factory.  Rigid 
inspection before and after assembly to assure correctness of design and 
workmanship.  After assemble, test each UPS system for operation under 
simulated conditions. 

2. The main circuits to be given a dielectric test of 2200 volts AC for one minute 
between live parts and ground, and between opposite polarities.  The working 
and control circuits to be given a dielectric test of 2200 volts AC for one minute 
between live parts and ground in accordance with ANSI C37.20.1.   

3. Perform a complete set of tests at the factory.  Tests include a manufacturer’s 
standard and commercials test, and specific tests as specified, and a complete 
simulated operational test of the equipment to guarantee successful operation. 

B. Factory Witness Testing: 

1. Authority will witness test of this equipment at any time during manufacturing, 
assembling and/or testing.  Provide advance notice of a minimum of six weeks 
prior to the schedule of factory testing to the Authority. 

2. Include living, lodging, and transportation expenses for 4 representatives of the 
City of Chicago for witnessing factory tests.  Living expenses to include meals, 
transportation, motel or hotel (similar or equal in quality to Holiday Inn Motels) 
for 2 nights, and a car when inspection facilities are out of the City of Chicago. 

2.11 SPARE PARTS 

A. Spare parts to be provided as listed in manufacturers spare parts recommended list. 

2.12 MANUFACTURERS 

A. Manufacturers which may be incorporated in the Work include but not limited to 
DSPM, Chloride, Cyberex, Controlled Power Co., Erickson Electric, or approved equal. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verification of Conditions: Examine the areas to receive the equipment and the 
conditions under which the equipment to be installed. Contractor is to remedy 
conditions detrimental to the proper and timely completion of installation. Do not 
proceed until unsatisfactory conditions have been corrected. 
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3.02 INSTALLATION 

A. The Contractor to install all equipment per the manufacturer’s recommendations and 
the Contract Documents. 

B. Verify measurements and dimensions at the project site and coordinate with the other 
trades. Install at locations shown on drawings. Use procedures that will prevent 
damaging or soiling the equipment during installation.  

C. Install system components on concrete base. Anchor equipment to concrete base 
according to equipment manufacturer’s written instructions. 

D. Construct concrete base of dimension indicated, but not less than 4 inches (100mm) 
high and 4 inches (100mm) larger in both directions than supported unit. 

E. Interconnect system components. Make connections to supply and load according to 
manufacturer’s wiring diagrams, unless otherwise indicated. 

F. Tighten electrical connectors and terminals according to manufacturer’s published 
torque tightening values. If manufacturer’s torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

G. Ground equipment according to Section 261900 “Grounding and Bonding” 

H. Final adjustments to the equipment to include verification of the proper mechanical 
operation, verification of the instrument operation and setting of the protective 
devices. 

3.03 SERVICE ENGINEER 

A. The equipment manufacturer to provide a qualified factory trained service engineer to 
provide technical direction for the installation and final adjustments of the equipment. 

B. Furnish a signed field service report after equipment is operational. 

C. Service engineer to certify that the equipment has been installed in accordance with 
the manufacturer’s recommendations. 

D. Service engineer to be available as long as his services are requested but in any case 
he to be available for a minimum of four 8 hour working days for each UPS System. 

3.04 FACTORY FIELD SERVICE 

A. The equipment manufacturer to provide factory direct trained service engineers. Third 
party service not allowed. 

B. Emergency on site response 2 hour maximum during the warranty period. 

C. Spare parts to be stocked locally by the manufacturer within 50 miles of the job site. 
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D. Factory direct service engineer to certify that the equipment has been installed in 
accordance with the manufacturers recommendations. 

3.05 FIELD QUALITY CONTROL 

A. After UPS is installed and electrical circuitry has been energized, test for compliance 
with requirements. 

B. Testing: Perform the following field quality-control according to manufacturer’s written 
instructions and as listed below, to demonstrate condition and performance of each 
component of UNINTERRUPTIBLE POWER SUPPLY. 

1. Site testing to be provided by the manufacturer’s field service personnel.  Site 
testing to consist of a complete test of the UPS system and associated 
accessories.  A full load power test including a partial battery discharge test to be 
provided as part of the standard start-up procedure.  This to be accomplished 
without disturbing existing wiring and completed prior to operation of the site 
critical load from the UPS output.  Test results to be documented, signed and 
dated for future reference. 

2. Conduct a megger test on the completed equipment grounding system at the 
system ground bus to endure that the ground resistance does not exceed 5 ohms 
without chemical treatment or other artificial means 

3. Inspect interiors of enclosures for integrity of mechanical and electrical 
connections, components. 

4. Test manual and automatic operational features and system protective and 
alarm functions. 

5. Test communication of status and alarms to remote monitoring equipment. 
6. Test communication of status and alarms to remote monitoring equipment. 

C. Remove malfunctioning unit(s), replace with new unit(s), and retest as specified 
above. 

3.06 ADJUSTING 

A. Upon completion of the Work, replace Work which is damaged or fails to operate as 
specified.  Replace fuses blown during construction. 

3.07 CLEANING 

A. Upon completion of the Work, remove unused materials, debris, containers and 
equipment from the project site.  In addition to the initial cleaning procedure required, 
and not more than 2 days before occupancy by the Authority, clean the Work as 
recommended by the manufacturer. 
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3.08 PROTECTION 

A. Protect the Work during the construction period so that it will be without any 
indication of use or damage at the time of acceptance. 

3.09 TRAINING 
  

A. Prior to CTA’s acceptance, establish with the CTA an instruction and training 
program for the CTA’s personnel. Notify the CTA in writing, at least 7 days prior to 
commencement of the training program and furnish an outline of the instruction of 
topics correlating with the maintenance and Operating Manual(s). Provide a 
qualified instructor and a minimum of 8 hour training period scheduled during a 
normal workday. Instruction and training to include, but not limited to, the 
following: 

    
1. Use of the Maintenance and Operating Manual(s). 
2. Commissioner’s responsibilities for maintenance of the warranties. 
3. Demonstrating operation in accordance with the Contract Documents. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of UNINTERRUPTIBLE POWER SUPPLY will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment for 
the work of UNINTERRUPTIBLE POWER SUPPLY is to be included in the contract lump 
sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 40 00 

SERVICE EQUIPMENT - PASSENGER STATIONS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:  

1. This Section specifies the incoming electrical service equipment required 
under this Contract. 

1.03 RELATED WORK 

A. Service equipment – passenger stations specified to be furnished and installed 
herein have related work in various other sections, including, but limited to: 

1. Section 260500 “Raceway and Boxes” 
2. Section 261230 “Wires, Cables, Splices, Terminations.”  
3. Section 261950 “Identification” 
4. Section 262116 “Electrical Utility Service” 
5. Section 264600 “Dry Type Transformers” 
6. Section 269500 “Electrical Testing” 

1.04 REFERENCES 

A. UL 489 Low-voltage power circuit breakers. 

B. UL 891 Dead Front Switchboards. 

C. UL 489 Molded Case Circuit Breakers 

1.05 ELECTRICAL SERVICE CHARACTERISTICS 

A. Two incoming services, designated "Source 1" and "Source 2", from two separate 
Commonwealth Edison Company (ComEd) sources are to be furnished. 
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B. The ComEd incoming service will be 120/208Y volt, 3 phase, 4 wire, grounded or as 
shown on the drawings for elevated stations. 

C. The station distribution system voltage to be 120/208Y volt, 3 phase, 4 wire. The 
Service ground for elevated stations to be the elevated structure or as shown on 
the Contract Drawings. It is imperative that on elevated stations, to maintain stray 
current isolation, all necessary precautions must be taken to assure equipment 
grounding is isolated from earth ground. The service ground for grade level or 
below grade level stations to be earth ground as shown on the Drawings. 

D. Available short circuit current to be obtained by the Contractor from ComEd and 
incorporated into the new service equipment as applicable. 

1.06 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop 
drawings, conduit layouts, installation drawings, diagrams, schedules and samples 
in accordance with Division 01 Section, Submittals, and supplementary 
requirements as stated under the sections of these Specifications for all the 
materials and construction referred to in this section. 

B. The Contractor shall prepare and submit to the Commissioner, for review, before 
fabrication and assembly of equipment, shop drawings and other submittals 
including, but not limited to, the following:   

1. Shop drawings showing the elevations, section views and mounting details of 
the equipment. 

2. Shop drawings for the equipment showing components, fabrication and 
installation. All dimensions for rough in work at the site shall be provided. The 
drawings shall show the supports for the installation of the equipment which 
shall be provided as part of this Specification. 

3. The shop drawings shall show the details of bus, connections, terminals, etc. 
including the complete ground bus arrangement and enclosure ground 
connections. 

4. Wiring Diagrams: 

a. Connection diagrams for the wiring of equipment shall be included. 
b. Interconnection diagrams shall show the wiring to equipment. The 

terminal block points shall be clearly identified for the external wiring 
which shall be routed in or out of the cubicles. The wiring diagrams shall 
provide adequate space at the terminal blocks for the addition of cable 
and wire designations for the external wiring to be routed in or out of 
the equipment. 

5. Bills of material shall include all items with catalog cuts describing the 
electrical and physical characteristics of each item. 

6. Contractor shall check shop drawings for accuracy and contract requirements 
prior to submittal. Shop drawings shall be stamped with the date checked and 
a statement indicating that the shop drawings conform to the specifications 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
SERVICE EQUIPMENT – PASSENGER STATIONS  

26 40 00 - 3 
 

and drawings. This statement shall also list all exceptions to the specifications 
and drawings. Shop drawings not so checked and noted shall be returned. 

7. The Commissioner’s check shall be for conformance with the design concept 
of the project and compliance with the specifications and drawings. Errors and 
omissions on approved shop drawings shall not relieve the Contractor from 
the responsibility of providing materials and workmanship required by the 
Contract Documents. 

8. All dimensions shall be field verified at the project site and coordinated with 
the work of all other trades 

C. The Contractor shall submit, for record and distribution in accordance with the 
Division 01 Sections, Project Closeout prior to shipment of the equipment, copies of 
Instruction, Operation and Maintenance manuals for the equipment. 

1. Operation and Maintenance manuals shall include descriptive bulletins and 
operation leaflets for the equipment. 

a. Each Instruction, Operation and Maintenance manual shall be in a three 
ring hard binder with tabbed sections. The binder cover shall have the 
project name and equipment name. The lettering shall be block type 
and shall be a minimum height of 1/2 inch. 

b. Each Instruction, Operation and Maintenance manual shall contain the 
“Record Document" Drawings, complete operating and instruction 
manuals, spare parts lists, certified test documents, and other special 
data required for this equipment. 

c. The "Record Document" Drawings larger than 8 1/2 inches by 11 inches 
shall be fan folded. 

2. Spare parts bulletins shall be included with catalog cuts for each item. 
3. Certified test reports shall include all assembly and subassembly test and 

inspection   reports. 

D. The Contractor shall submit shop drawings and other data sheets that were revised 
or modified during installation; in accordance with Division 01 Sections, Project 
Closeout. These will be inserted in the previously submitted instruction manuals. 

E. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

1.07 QUALITY ASSURANCE 

A. Contractor is solely responsible for quality control of the Work. 

B. Comply with applicable requirements of the laws, codes, ordinances and regulations 
of Federal, State, and Municipal authorities having jurisdiction. Obtain necessary 
approvals from all such authorities. 

C. The switchboard must bear a UL 891 label.  Certified copies of production test 
reports must be supplied demonstrating compliance with these standards. 
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D. The switchboard must comply with latest edition of the Chicago Electrical Code. 

1.08 QUALIFICATIONS 

A. The manufacturer of this equipment must have produced similar electrical 
equipment for a minimum period of five (5) years.  When requested by the 
Authority, and acceptable list of installations with similar equipment must be 
provided demonstrating compliance with this requirement. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store materials in manufacturer’s original packaging labeled to show 
name, brand, type, and grade.  Store materials in protected dry location off ground 
in accordance with manufacturer’s instruction.  Do not open packaging nor remove 
labels until time for installation. 

B. Any areas or facilities used by the Contractor for storage of materials for deliveries 
to the CTA shall be climate controlled, and secured dry locations off the ground. 
Relative humidity shall not exceed 70 percent. 

C. All materials shall be delivered to the location specified by the Authority. The 
Contractor shall provide all labor, tools, and material handling of equipment needed 
to safely deliver the equipment to Commissioner’s location. 

D. The Contractor shall follow manufactures guidelines for delivery and storage of 
equipment. Care shall be taken to not damage any of the equipment or 
components. Contractor shall provide all packaging required to protect the 
equipment during delivery and storage. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. Each low voltage switchboard assembly shall consist of circuit breakers, necessary 
bus, metering and associated equipment specified and installed where shown on 
the Drawings. 

B. The Contractor shall contact the Commonwealth Edison Company (COMED) and 
shall comply with the current COMED standards and methods of installation. 

C. It shall be the Contractor’s responsibility to contact the appropriate personnel 
within COMED to determine the exact nature of work involved.  See Specification 
Section 26 21 16 for COMED contact information. 

D. The Contractor shall coordinate and arrange for COMED service, arrange for permits 
and shall install all necessary equipment as required, to provide electrical power.  
The Contractor shall submit the required shop drawings to COMED. 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
SERVICE EQUIPMENT – PASSENGER STATIONS  

26 40 00 - 5 
 

E. The Contractor shall obtain the approval of the City of Chicago Bureau of Electrical 
Inspection and COMED for the switchboard assembly.  This shall be obtained at the 
same time the shop drawings are submitted to the Commissioner for review. 

2.02 GENERAL 

A. The Contractor to provide the Commonwealth Edison Company metering CT 
switchboard, metering sockets, and interconnecting conduit as indicated on the 
Drawings. 

B. Each switchboard must consist of breakers, copper bus, and accessories, as shown 
on the Drawings, mounted on metal frames, complete with all electrical connections 
and completely enclosed within sheet metal housings. 

C. The arrangement of the breakers must be the equipment manufacturer's standard 
arrangements. 

D. The main current carrying parts, insulators, supports and housings must have 
sufficient mechanical strength to withstand, without incurring damage, the effect of 
any momentary current resulting from a three-phase, line-to-line or line-to-ground 
short circuit. 

E. The front and rear of each unit of each switchboard must be in continuous 
alignment. 

F. Each switchboard must be provided adequate lifting means on the top of the 
shipping assemblies for lifting or moving the equipment into the final installation 
position and bolted directly to the channel iron bases.  Provision must not 
necessitate disassembly of the equipment. 

G. The Contractor shall include an allowance for ComEd fees in the Base Bid for these 
items as specified in Division 1 and the proposal of the specifications under the title 
ComEd Service Charge Allowance. 

2.03 SWITCHBOARD 

A. The Contractor to provide, for the "Source 1" Service, a free-standing dead-front 
type, front accessible, low voltage metering switchboard with a incoming service 
main breaker, and barriered CT compartment as required. Unmetered sub feed 
breaker with separate meter fitting for concession service maybe included. This 
breaker is to be fed from the Source 1 service conductors. (Line side of main 
breaker). 

B. Incoming services shall consist of hot sequence service ComEd approved. Final 
location of ComEd current transformers will be as shown on the Contract Drawings. 
ComEd equipment is to be located in the station electrical room accessible by 
authorized personnel only. 
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C. Source 1 and Source 2 incoming service main breakers shall have microprocessor 
based tripping system, auxiliary contacts and trip alarm contact as specified herein. 

D. Source 1 and Source 2 services shall be provided with 208/120 Volt three phase 
voltage monitoring relay and ground fault protection. Relay shall be solid state 
control with isolated contact outputs, and with adjustable pick up and drop out 
voltage settings. Relay to drop out on under-voltage or phase loss conditions and 
be self-resetting upon return to normal voltage conditions. Voltage sensing 
connections to be provided with current limiting control fuses and be connected to 
line side of service breaker. Indicating contact to be connected to station alarm and 
interface terminal compartment to indicate utility under voltage or phase loss 
condition. 

1. One complete set of spare control fuses to be included, identified and 
mounted within the enclosure. 

E. Each switchboard must be dead front type, completely metal enclosed, self-
supporting structure independent of wall supports. It must consist of the required 
number of vertical sections bolted together to form one rigid switchboard. The sides 
must be covered with removable screw-on plates. All edges of front covers or 
hinged front panels and rear hinged doors must be formed. 

F. Each switchboard must comply with the latest applicable standards for dead front 
switchboard and must be UL labeled, and must meet City of Chicago Code 
Requirements. 

G. Supporting frames with sheet metal enclosures must be designed and fabricated to 
form rigid self-supporting structures that will withstand, without damage, the 
installation and service conditions for which the equipment is specified. 

H. The following must be included for each switchboard incoming line. 

1. Three current transformers for metering must be provided with the primary 
ratio equal to the main bus ampacity. 

2. One microprocessor metering-protection unit must be provided. 
3. Control Power transformer with primary disconnect and primary and 

secondary overcurrent protection. 
4. Potential transformers must be provided for additional devices, must be 

front accessible, and must have adequate capacity for the loads. They 
must be protected by fused disconnect of a design that interrupts all 
phases at the same time. 

I. Each 600 Volt secondary switchboard must have the following ratings. 

1. The rated nominal voltage must be 120/208 Volts. 
2. The rated maximum voltage must be 600 Volts. 
3. The rated frequency must be 60 Hertz. 
4. The breaker Ratings on a Symmetrical Basis at 480 Volts AC must be as 

follows: 

a. Each breaker must have an interrupting rating of 100,000 
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symmetrical Amperes. This must be accomplished without current 
limiters. Each circuit breaker must fully clear faults within its 
current limiting range in less than one cycle, and reduce the peak 
let through current to a value less than the prospective available. 

5. Bus Rating (Main and Neutral): 

a. The rated continuous current must be as shown on the Drawings. 
b. Momentary current (Amperes RMS symmetrical) of 100,000. 
c. The temperature rise at rated current, above outside ambient 

temperature of 40 degrees C, must conform to UL 891. 

6. The control bus must be 120 Volts AC. 
7. The current transformer minimum mechanical limit must match the 

switchboard UL short circuit rating. 
8. The neutral bus must be full capacity, must be the full length of the 

switchboard, and must be solidly grounded with rigid copper ground bus 
and provided with a neutral disconnect link. 

9. The bus material must be copper. 
10. All structures must have top cable entrance accommodations. All cables 

that enter from the top and bottom must have a removable cover section 
for drilling in the field. 

11. Bottom plates must be provided. 
12. Switchboard must be service equipment rated. 
13. All wires must be installed in such a manner that will not interfere racking 

in and out of the breakers. 
14. Control wires installed vertically must be installed in a vertical chase, 

separate from the breaker compartment. Control wires must be free and 
clear of racking area of the breaker. 

15. A mimic bus nameplate must be screw mounted to the front of the 
switchboard.  

16. The electrical distribution single line diagram shall be embossed on 24” by 
36” plastic and mounted to Main Electrical Room wall. Provide multiple 
panels as needed to clearly show all of the distribution single line. 

J. Construction 

1. Each switchboard must be complete with draw-out low voltage insulated 
case circuit breakers. The entire assembly must be suitable for 600 Volts 
maximum AC service. 

2. Current transformers for feeder instrumentation or relays must be located 
within the appropriate breaker cells. 

3. The stationary part of the primary disconnecting devices for each insulated 
case circuit breaker must consist of a set of contacts extending to the rear 
through a glass polyester insulating support barrier. 

4. Corresponding moving finger contacts suitably spaced must be furnished 
on the power circuit breaker studs which engage in only the connected 
position. 

5. The assembly must provide multiple silver-to-silver full floating high 
pressure point contacts with uniform pressure on each finger maintained 
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by springs. Each circuit breaker must include the necessary 3 phase bus 
connections between the section bus and the breaker line side studs. 

6. The secondary disconnecting devices must consist of floating fingers 
mounted on the removable unit and engaging flat contact segments at the 
front of the compartment. The secondary disconnecting devices must be 
silver-plated and of the sliding contact engagement type. They must be 
maintained in the "connected" and "test" positions. 

7. The removable power circuit breaker element must be equipped with 
disconnecting contacts, wheels and interlocks for draw-out application. It 
must have four positions, "connected", "test", "disconnected" and 
"removed", all of which permit closing the compartment door. The breaker 
draw-out element must contain a worm gear levering "in" and "out" 
mechanism with removable lever crank. Mechanical interlocking must be 
provided so that the breaker is in the tripped position before levering "in" 
or "out" of the cell. 

8. An automatic insulated shutter system must be provided to close off the 
energized line side stationary stabs when the breaker is not in the 
connected position. 

9. A glass polyester full height and depth barrier between adjacent vertical 
structures in the bus compartment with appropriate slots for the main bus 
must be provided. 

10. Supports must be provided for all power cables. Supports must be 
arranged so that any cable is supported every 4 feet or less. 

11. All cable must enter from the top or bottom. Provisions to support 
incoming leads and sufficient room to terminate must be provided. 

K. Enclosure 

1. Each enclosure must be of indoor construction. 
2. Space heaters with suitable thermostats and humidistats must be installed 

in each enclosure to provide protection against the effects of moisture and 
low temperatures. The space heaters must be rated to operate on 120 
Volts. 

3. The space heaters must be controlled from an "ON-OFF" switch, 
thermostat, and humidistat, all wired in parallel. The thermostats must 
have a 35 degrees F minimum setting. The humidistats range must be 20 
percent to 80 percent, 3 percent differential. 

4. Temporary power for the space heaters must be wired to separate terminal 
blocks for an external source. A maximum of 1200 Watts must be provided 
for each circuit. Heaters must be energized during the construction period 
only. After room space heaters have been energized and operating, 
temporary power must be removed. No permanent 120 volt power for 
space heaters is required. 

L. Bus and Insulators 

1. The size, material and arrangement of the bus bars, connections, 
conductor insulators and supports will be reviewed as part of the shop 
drawings before fabrication. 
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2. Main bus and conductors must be copper, ASTM B 187, 98 percent 
conductivity with maximum current density of 1,000 Amperes per inch. 
The bus must be capable of carrying the maximum load continuously. 

3. All bus connections and joints must have a minimum of two bolts for 
copper bus bar sizes 3 1/2 inches and smaller. A minimum of four bolt 
connections must be provided for copper bus bar sizes 4 inches and larger. 

4. All copper bus bar joints and connections must be full lapped or have been 
UL witness tested and approved by the City of Chicago Bureau of Electrical 
Inspection as equivalent of full lapped joints. All nuts, bolts, studs, and 
washers must be yellow zinc DI-Chromate plated. A Belleville washer must 
be used on each bolt or stud. Copper bus bars must be silver plated at all 
joints. 

5. Bolted bus bar joints and all main and auxiliary contacts must be silver 
plated. 

6. Insulators and supports must be braced to prevent displacement due to 
stresses incident to short circuits. All bus bars must be insulated. 
Insulation must be minimum hygroscopic. 

7. Connections for cables to outgoing services must be extended to allow for 
accessibility with the switchboard energized. The necessary conductor 
details and supports must be provided. 

8. The bus must be protected against damage from expansion and 
contraction due to load and temperature changes when the housings are 
assembled in groups. 

9. A ground bus must be installed in each structure and bolted to each 
section of it. The ground bus must be capable of carrying short circuit 
current of a magnitude and duration corresponding to the short time rating 
of the largest circuit breaker in the switchboard, but the ground bus 
dimensions must in no case be less than 0.25 inch by 2 inch copper. 
Grounding devices must be provided which effectively ground the frames 
of all switches and other removable devices. Mechanical cable connector 
must be provided at two locations within the switchboard for grounding. 
Provide disconnecting link in the grounded conductor on the line side of the 
service main circuit breaker per CEC Art. 384.11.g. 

10. Provisions for future bus extensions at the end of the assembly must be 
closed with both an exterior panel and an internally secured barrier. 

11. A full capacity neutral bus must be provided.  

M. Circuit Breakers for Mains and Tie - 600 Volt  

1. All protective devices must be low voltage insulated case circuit breakers. 
Frame ratings must be as shown on the Drawings. All breakers must be 
100 percent rated. 

2. Each circuit breaker must be a three-pole, single throw, air break,  
supported on a frame and designed to be rigidly connected to the housing 
in the operating position. Each breaker must be removable from the front 
of the compartment. It must be possible to close a door with its associated 
breaker in the connected and disconnect positions. There must be 
provisions for padlocking each breaker in the tripped position and 
disconnect position. 

3. Branch breakers must be manually operated (M.O.). Main breakers and tie 
breaker must be electrically operated (E.O.) as shown on the Drawings. 
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4. Each circuit breaker must have an operations counter and an over current 
trip switch (OTS). Each OTS contact must be Form C and must be wired to 
terminal blocks. 

5. Electrically Operated Breakers 

a. Each service entrance breaker and tie breaker must be electrically 
operated. 

b. Each electrically operated breaker must be complete with control 
switch and with red and green indicating lights to indicate the 
breaker contact position. Each E.O. breaker must have a set of cell 
switches to by-pass the control circuits when the breaker is 
removed. 

c. Each electrically operated circuit breaker must be equipped with the 
following: 

(1) The control relay, which must be the trip-free type, must be 
connected so that the closing circuit must be de-energized 
after the breaker is closed regardless of the position of the 
control switch. The closing circuit must not be de-energized 
until the circuit breaker has had ample time to complete the 
operation of closing. It must be impossible to again energize 
the closing circuit until the breaker switch has been moved to 
the neutral position. 

(2) Truck operated cell (TOC) switches must be provided to 
automatically by- pass the circuit breaker interlocking such as 
(anti-paralleling) only when the circuit breaker is in the test 
position. 

(3) A rotary type auxiliary switch must be included. 
(4) A lamp indicator or a target must be located so that the 

position of the breaker, open or closed, must be indicated 
without opening the compartment door. 

(5) Each circuit breaker control circuit must have two main fused 
circuits. One fused circuit must be for the circuit breaker 
closing operation and the other must be for the circuit 
breaker tripping operation. 

6. Each insulated case circuit breaker will be equipped with a solid-state 
microprocessor-based tripping system consisting of three current sensors, 
solid-state microprocessor trip device and flux-transfer shunt trip. The 
tripping system for each breaker must have the following specified 
features. 

a. Each trip unit must use microprocessor-based technology to 
provide the basic adjustable time-current protection functions. True 
RMS sensing circuit protection must analyze the secondary current 
signals received from the circuit breaker current sensors and must 
initiate trip signals to the circuit breaker trip actuator when 
predetermined trip levels and time delay settings are reached. All 
power from the tripping function must be taken directly from the 
load or fault current. Interchangeable rating plugs must establish 
the continuous trip ratings of each circuit breaker. 
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b. Each trip unit must have an information system that provides 
LED's to indicate mode of trip following an automatic trip operation. 

c. Each trip unit must provide a series of energy-monitoring parameters 
including peak demand, and energy consumption values. 

d. Each trip unit must be provided with a display panel that indicates 
the protection function settings. The unit must be continuously self-
checking and must provide a visual indication that the internal 
circuitry is being monitoring and is fully operational. 

7. Each circuit breaker mechanism must absorb any shock incident to the 
operation of the breaker with a minimum of vibration and noise. 

8. The following individually adjustable solid-state elements must be provided 
as an integral part of each solid-state trip device. 

a. All breakers must have long time delay current pick-up from 0.5 to 
1.0 times the rating plug value. Long time delay must be from 2 to 
24 seconds at 6 times the rating plug value. 

b. Each feeder breaker must have instantaneous pick-up from 2 to 6 
times the rating plug value and two variable settings depending on 
the rating plug size. 

c. Each breaker must have short time delay pick-up from 2 to 6 times 
the rating plug value with two variable settings depending on the 
rating plug size, and short time delay having flat response settings 
of 0.2, 0.4, and 0.5 seconds and I2T setting 0.1 and 0.3 seconds. 

d. Each breaker shall be equipment with ground fault relay. 
e. LED's must be provided for indication of which function, overload, 

short delay, instantaneous or ground fault caused a trip operation. 
Rating plus must include a 40 hour rated lithium battery with push to 
test button and battery check LED to provide power for indicating 
LEDs. 

9. When the adjustable instantaneous setting is omitted, the trip unit must be 
provided with discriminator or making-current release circuit to prevent 
closing the circuit breaker on a faulted system. The circuit must be armed 
for approximately eight cycles and must operate for all fault levels above 
eleven times the ampere value of the sensor. 

10. The trip unit system must have the following additional features: 

a. A four digit alpha-numeric display must be provided as part of the trip 
unit and must indicate the instantaneous value of maximum phase 
and ground current, the approximate level of fault current that 
initiated an automatic trip operation, and the energy monitoring 
parameters including peak demand, present demand, and energy 
consumption. 

b. Each trip unit must contain an integral means to conduct circuit 
breaker tests. A potentiometer must be provided to enable the 
operator to select the values of these currents within the range of 
available settings. The basic protection functions must not be 
affected during test operations. The test must be selectable between 
"TRIP" and "NO TRIP" test positions. An auxiliary power module 
must be provided for testing the trip unit in the breaker 
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"Disconnected" or "Withdrawn" positions. 
c. An automatic trip/demand relay must be provided. This device must 

provide alarm, lockout and demand relay contacts. 
d. A potential transformer module must be supplied to provide 

control power for operating the display, internally mounted signal 
relays and LEDs. 

e. Each trip unit must be equipped with a product interface card to 
permit communication through a network twisted pair for remote 
monitoring and control. 

11. Contact devices must be provided on the breaker mechanisms and 
housings such that when a breaker is placed in either the operating or test 
position in the housing, all control circuits on the breaker must be 
connected. 

12. Provisions must be made for manual operation of circuit breakers from the 
front of the housing without opening the breaker compartment. Electrically 
operated circuit breakers must be manually operated by a “lockout-open-
close” switch. This switch must only be functional when the “Automatic-
manual” switch is in the “manual” position. These switches are described 
below. 

13. In the case of "stored energy" breakers, anti-pumping or tripping 
arrangements must not prevent the immediate restoration of the "stored 
energy" after a closing operation. In some cases, automatic control may 
call for "close" at the time when manual control initiates a "trip". Breaker 
must then immediately reclose upon release of the trip circuit. 

14. All manually operated circuit breakers must be equipped with a "stored 
energy" type of closing mechanism. 

15. One microprocessor-based, panel-mounted Assembly Electronic Monitor 
(AEM) must be mounted on the switchboard group and must be wired to 
each breaker with twisted pair wire. 

a. The AEM must be capable of displaying the following parameters for 
each individual breaker selected by means of "Address" step up and 
step down buttons:   

(1) Circuit breaker status.   
(2) AC current for each phase and grounds.   
(3) Cause of circuit breaker trip.   
(4) High load condition when current through the circuit breaker 

exceeds 85 percent of the long time delay setting for at least 
40 seconds.   

b. The AEM must be capable of storing cyclically the following 
parameters for 3 alarmed breakers:   

(1) Circuit breaker address.   
(2) Circuit breaker status.   
(3) Cause of trip, if tripped.   
(4) Phase with a value of current that caused the trip, if tripped.   

c. Each AEM must include a separate Form C, normally open/normally 
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closed, contact for remote alarm along with an Acknowledge/Reset 
pushbutton to acknowledge the alarm.  The contact rating must be 
10 amperes resistive as 120 volt AC.  All contacts must be wired to 
terminal blocks. 

(1) The pushbutton must de-energize the alarm relay to silence 
the remote alarm.   

(2) The pushbutton must change the alarm LED from flashing to 
steady on.   

(3) The pushbutton must stop cycling the alarmed breakers.   

d. In addition to the above indicated displayed parameters, the 
following additional parameters must all be capable of being 
transmitted through a twisted pair wire to a standard IBM 
compatible remote computer:   

(1) Circuit breaker type.   
(2) Current rating of circuit breaker rating trip plug.   
(3) Power in megawatts.   
(4) Peak power demand.   
(5) Energy used in megawatt hours.   
(6) Breaker trip unit in test mode.   
(7) Long delay pick-up - overload in progress.   
(8) Missing or defective rating plug.   
(9) Unit failed RAM check.   
(10) Unit failed ROM check.   
(11) Negative power.   
(12) The remote computer must also be capable of opening any 

circuit breaker on the network.   

16. Each Circuit breaker must be equipped with normally open and normally 
closed contacts as required to monitor the open, closed, status to SCADA 
and controls. 

17. Power circuit breaker must be Eaton Cutler Hammer type Magnum MDSX, 
Siemens Type WL, or equal. 

N. Circuit Breakers for Distribution - 600 Volt 

1. Circuit breakers shall be of the bolt-in type, industrial heavy-duty, quick-
make, quick-break, single or multi-pole of the type specified herein and 
shown on the Drawings. 

2. Circuit breakers shall be thermal magnetic type with common handle for a 
multiple pole circuit breakers. Circuit breakers shall be a minimum 100 
ampere frame and through 100 ampere trip sizes shall take up the same 
pole spacing. Single pole circuit breakers rated at 15 and 20 amp shall be 
UL listed as type SWD for lighting circuits. 

3. Molded case circuit breakers shall provide circuit overprotection with 
inverse time and instantaneous tripping characteristics. Ground fault 
protection shall be provided where shown on the Drawings. 

4. Circuit breakers shall be operated by a toggle-type handle and shall have a 
quick- make, quick-break over-center switching mechanism that is 
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mechanically trip free. Automatic tripping of the breaker shall be clearly 
indicated by the handle position. 

5. Contacts shall be nonwelding silver alloy,and arc extinction shall be 
accomplished by means of DE-ION arc chutes. 

6. Circuit breakers shall have the minimum symmetrical interrupting rating 
capacity as shown on the Drawings. 

7. Each breaker shall be connected to the main bus with copper bus bar. 
Insulated cable is not acceptable. 

8. Breakers shall be full size E or F frame 480 volt as required. 
9. Each Circuit breaker must be equipped with normally closed contacts to 

monitor the open, closed, status to SCADA. 
10. The generator feed circuit breaker must be equipped with “cause of trip” 

display unit. 
11. Circuit breakers shall be Cutler-Hammer, Siemens, General Electric, or 

approved equal. 

O. Utility Metering   

1. Where shown on the Drawings, a separate barriered-off Utility Metering 
Compartment complete with hinged sealable door must be provided.  The 
bus work must include provisions for mounting Commonwealth Edison 
Company (COMED) current transformers and potential transformers or 
potential taps as required by COMED.   

2. A Service Entrance Label and necessary applicable service entrance 
features must be provided in accordance with the Chicago Electrical Code. 

3. The ground wire must be terminated in the ComEd Meter fitting per ComEd 
standards. 

P. Painting   

1. All interior and exterior seams must be carefully filled and sanded smooth  
for neat appearance.  The equipment manufacturer must remove oils and 
dirt to form a chemically and anodically neutral conversion coating, to 
improve the finish-to-metal bond, and to provide resistance to rust.  All 
surfaces must be phosphatized before any of the protective coatings are 
applied.  The final cost must be based semi-gloss enamel to provide 
adhesion, resiliency, durability, color stability, and stain resistance.   

2. The exterior surface of all structures must be thoroughly cleaned and given 
a coat of primer and a finish coat of the equipment manufacturer's 
Standard of ANSI Standard light gray color Number 61.   

3. The interior surface must be given a primary coat and a finish coat of ANSI 
Standard light gray color Number 61.   

4. The equipment manufacturer must provide an adequate supply of touch-up 
paint in aerosol cans.   

5. A packaged kit of refinishing materials, with complete instructions, must be 
included with each shipment for touch-up in the field.   

Q. Instrument Transformers   

1. Meter potential coils must be 120 volts, 60 Hz.  All current coils must be 5 
amperes.  
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2. Instrument transformers must be insulated for a test voltage 
corresponding to the insulation level of the switchboard.   

3. Current transformers must have 5 ampere secondary windings.  The 
necessary auxiliary transformers must be provided for the AC status trip 
devices on each breaker.   

4. Secondary windings must be terminated at barrier type terminal blocks 
suitable for connection to external cables.   

5. Current transformers must have a minimum mechanical limit as defined by 
ANSI Standards and as specified.   

6. Current transformers must have accuracy in accordance with ANSI C37.20-
4-7.1.   

7. Current transformers whose secondaries are connected to terminal blocks 
must be provided with temporary jumpers at the terminal blocks to 
prevent an open circuit if the switchboard is energized.  These temporary 
jumpers must be tagged and indicated on the wiring diagrams.   

8. Potential transformers must have ANSI 0.3, W, X, T and 1.2 Z accuracy.  
9. The primary and secondary of each potential transformer must be fused. 
10. One set of spare fuses shall be provided. 
11. All instrument transformers, control transformers, and power transformers 

must be grounded directly to the ground bus, not to the housing.  Each 
ground wire must be green insulated.   

R. Microprocessor Metering and Protection  

1. The metering must be provided by a single microprocessor based unit,  
capable of monitoring and displaying the functions and the accuracies 
listed.  The unit must provide auto range between units, kilounits and 
megaunits.   

2. Each unit must provide the adjustable protection functions with the 
capability to communicate data through a twisted pair wire network.   

3. Each unit must be UL and CSA listed and must conform to ANSI C37.90.  
4. The direct meter readings must be as follows:   

a. Current readings must be in amperes for each phase and must have 
a plus or minus 0.2 percent accuracy of the read value.   

b. Voltage readings must be in volts for all phases to phases and all 
phases to neutral.  The accuracy must be plus or minus 0.2 percent 
of full scale.   

c. Watt readings must be provided and must have a 0.4 percent 
accuracy of full scale.   

d. Var readings must be provided and must have a 0.4 percent 
accuracy of full scale.  

e. Power factor readings must be provided and must have 0.8 percent 
accuracy of full scale.  

f. The frequency reading must be provided and must have a plus or 
minus 0.04 percent accuracy of full scale.   

g. Watt demand reading must be provided with programmable 
intervals of 5, 10, 15 and 30, 45, and 60 minutes and must have a 
plus or minus 0.4 percent accuracy of full scale.   

h. Watt hour reading must be provided and must have a 0.5 percent 
accuracy of full scale.   
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i. VA reading must be provided and must have a plus or minus 0.4 
percent accuracy of full scale.   

j. VAR hours must be provided and must have a plus or minus 1 
percent accuracy of reading. 

k. VA hours must be provided and must have a plus or minus 0.5 
percent accuracy of reading. 

l. Percent THD must be provided thru the 50th harmonic for voltage 
and current.   

5. The following protective adjustable functions must be provided and must 
function as stated below.   

a. Voltage phase loss must operate if any phase RMS voltage is less 
than 50 percent of the nominal line voltage.   

b. Current phase loss must operate if the smallest phase value is less 
than 1/16 of the largest phase value.   

c. Phase unbalance must operate when the deviation between any two 
phases exceeds the amount of unbalance as a percent of the 
nominal line voltage.  The range must be from 5 percent to 40 
percent in 5 percent increments.    

d. Voltage phase reversal protection must be provided.   
e. Overvoltage protection must be provided and must have adjustable 

set points from 105 percent to 140 percent in 5 percent increments.   
f. Undervoltage protection must be provided and must have 

adjustable set points from 95 percent to 60 percent in 5 percent 
increments.   

g. Adjustable time delay setting must be provided from 0 seconds to 
20 seconds in 1 second increments for each overvoltage, 
undervoltage and phase unbalance trip and alarm setting.   

h. Each of 3 relays must be programmable for alarm and trip and 
either latched or unlatched and energized or de-energized when an 
event occurs. 

6. The current input ranges of the unit must accommodate externally 
mounted current transformers with ratios from 100/5 to 5000/5 amperes.   

7. The potential input must be self-contained with fused primary and 
secondary for voltages up to 600 volts.  The voltage module must be 
mounted on the interior panel of the metering compartment and must be 
connected to the microprocessor by means of an extended ribbon 
connector.   

8. A synchronous pulse input from the utility company must be accepted and 
when activated must override the preset watt demand interval.  The utility 
must control the demand window.   

9. Each output must have a separate set of trip contacts and must have a 
separate set of alarm contacts.  Each contact must be Form C, normally 
open/normally closed.  Each contact must have an interrupting rating at 
120/240 volt AC of 10 amperes and must have an interrupting rating at 30 
volt DC resistive rating of 10 amperes.   

10. Each alarm contact must be connected to terminal blocks in the rear 
compartment for external alarm connections.  The connections must be 
made with Number 12 AWG insulated cable.   
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11. A separate Form C contact, normally open/normally closed must be 
provided for watt hour pulse rate output which must be field 
programmable.  

12. The display face must be a membrane type and must be suitable for NEMA 
Type 3R and NEMA Type 12 mounting.  The microprocessor must have a 
durable 6 digit LED display screen.  The display screen and LEDs must 
indicate both trip and alarm conditions.  The cause of a trip of alarm must 
be indicated in the display window.   

13. Control power must be drawn from the monitored incoming AC line 
terminal connections.  No separate AC supply input must be required.  
Terminal provisions for external 120-volt AC control power supply must be 
furnished.  Each microprocessor must have non-volatile memory and not 
require battery back-up.  In the event of a power failure, the device must 
retain all pre-set parameters, data at time of power loss, and cause of trip 
must be stored.  Each microprocessor must have an operating temperature 
range from 0 degrees C to 70 degrees C, and from 0 to 95 percent relative 
humidity non-condensing.   

a. Each microprocessor must allow the operator to disable undesired 
values/functions and to later reactivate them if required.  A neutral 
terminal must be provided and wired for 4 wire, grounded systems. 
The 600 volt and below voltage power module must be detachable 
from the chassis.  Three in-line fuses must protect the unit from 
current overloads.   

b. In the event of a trip or alarm condition, a built-in reset button 
must allow a manual reset of the microprocessor.  Each 
microprocessor must also be capable of being remotely reset 
through its communication port.  Each microprocessor must have 
the capability for resetting both watt hours and watt demand.   

14. Provide an addressable communication card capable of transmitting all 
data, including trip data over a compatible two wire local area network to a 
central personal computer for storage and/or printout.  The network must 
also be capable of transmitting data in RS232c format through a translator 
module.   

15. A set of DIP switches must be provided for setting each current and 
voltage transformer ration input and for setting each protective function 
trip and alarm condition.   

S. Meters and Instruments 

1. Indicating instruments, other then the microprocessor metering, must be 
approximately 4-1/2 inches square with long scale (approx. 250 degrees) 
white dials with black markings.  They must be accurate within one percent 
at full scale deflection, must have an external zero adjustment. Acceptable 
manufacturers: 

a. Siemens,  
b. Crompton Type K-241, or equal. 
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2. Instrument transfer switches must have an off position. Acceptable 
manufacturers: 

a. Siemens 
b. Electroswitch Type W2 or equal. 

T. Control Devices and Wiring   

1. Control devices, local instrument cables, and wiring required on the 
equipment must be furnished and installed at the factory.  All LED 
indicating and push to test lights must be fed from the switchboards UPS 
system. 

2. All small wiring for control or accessory equipment must be installed in 
wire way.  All small wiring enclosures must be grounded.  

3. Control wiring must be Number 12 AWG, except where larger size 
conductors are needed for current carrying requirements or smaller wiring 
on mass produced pre-manufactured sub-assemblies.  The conductor must 
be stranded copper for fixed wiring and extra flexible copper for hinged 
wiring.  The conductors must have 600 volts, 90 degrees C, 
polyvinylchloride insulation with flame-proof braid covering, Type TBS, or 
cross-linked polyethylene, Type SIS.   

4. All control and instrument wiring, alarm leads, and instrument transformer 
secondaries, for connection to external cables, must be terminated at 
terminal blocks.  A maximum of two wires must be connected to each 
terminal.   

5. Terminal blocks must be molded blocks, 600 volt and 30 ampere rated, 
screw type, with washer head screws which must be provided for 
terminating all small wiring.  Acceptable manufacturers: 

a. Marathon,  
b. Cutler-Hammer,  
c. Buchannan, or equal meeting the specified ratings.   

6. Compression type solderless copper lugs must be furnished for each 
terminal block for external control and instrument wires.  All control wires 
must be terminated utilizing insulated ring type connectors. Acceptable 
manufacturers: 

a. Burndy Catalog Number YAEV 10-L36,  
b. Thomas & Betts Company, Catalog Number C1 insulated, or equal.   

7. Cable/wire markers must be installed on both ends of all conductors both 
for internal and external cables.  Markers must comply as specified in 
applicable section under these specifications.  

8. Wiring between auxiliary switches and terminal blocks must be completed 
for all switch points, whether they are used or not.   

9. The assembled control equipment and wiring connections must be 
insulated for a voltage of 600 volts and must be subjected to a one minute 
test of 2200 volts AC phase to ground at the factory, after fabrication and 
assembly is complete. 
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10. Use the following color coding for all LED lamps used for push-to-test 
indicating lights. 

a. Source 1 Available  - Red 
b. Source 2 Available  - Red 
c. Source 1 Breaker Closed  - Red 
d. Source 2 Breaker Closed  - Red 
e. Source 1 Breaker Open  - Green 
f. Source 2 Breaker Open  - Green 
g. Tie Breaker Open  - Red 
h. Tie Breaker Closed  - Green 
i. PLC Auto Mode  - Red 
j. PLC Manual Mode  -Amber 
k. PLC Auto Mode Failure - Green 

U. Nameplates   

1. Nameplates of laminated phenolic material with engraved letters must be 
installed to designate the purpose of all switches, breakers, instruments, 
meters, relays and fuses, etc.   

2. The minimum height of letters used must be 3/16 inch.  The main titles, 
such as for circuit or cubicle designations, must be in letters 3/8 inch in 
height.  Letters must be block type and square cut.  The wording must be 
furnished on the shop drawings.  The nameplates must be black phenolic 
material with white engraved letters.  

3. Nameplates must be fastened to the equipment with self-tapping stainless 
steel screws.  This must not change the enclosure NEMA type rating.   

V. Cable Terminations and Tagging   

1. Compression type cable lugs for terminating cables and equipment within 
each switchboard entering and leaving the enclosed structures must be 
furnished and installed by the equipment manufacturer.  Copper type 
connectors and terminations must be furnished.  Aluminum-copper type is 
not acceptable.  Copper compression connectors must be two-hole long 
barrel, tin plated, closed end compression type.  The barrel for each cable 
lug must be sized for the exact cable size specified.   

2. Cable lugs must be Anderson Type VHCL, Burndy Type YA, Panduit Series 
LCB or LCC, Thomas & Betts Series 54800 and 54900, or equal.   

3. Supports must be provided for all power and control cables.   
4. The Contractor must furnish 600 volt copper cable limiters with heat 

shrinkable plastic sleeves for all service entrance cables within the 
switchboard, if required by ComEd. 

5. All cable, primary and secondary, must enter from the top or bottom.  
Provisions to support incoming leads and sufficient room to terminate must 
be provided.   

6. Cable/wire markers must be installed on both ends of all conductors, both 
for internal and external cables.   

7. Terminal blocks must come with mylar terminal strips for terminal point 
identification.  Terminal mylar strips must be fastened to terminal blocks 
using screws.  
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W. Programmable Logic Controller (PLC) 

1. All electrically operated circuit breakers must operate under the control of 
a PLC with the sequence of operation described in these Specifications. 

2. All electrically operated circuit breakers must be provided with both a 
"manual-automatic" switch with a knurled operating handle and a "lockout 
-open-close" switch with a pistol grip operating handle to allow breaker 
control in the manual position.  The "lockout-open-close" switch must not 
be functional when the "manual-automatic" switch is in the "automatic" 
position even if the switch is operated to the "lockout" position. 

3. When the "manual-automatic" switch is in the "manual" position and the 
"lockout-open-close" switch has been operated to the "lockout" position, 
the breaker cannot be controlled by the PLC even if the "manual-
automatic" switch is restored to the "automatic" position. 

4. The "lockout-open-close" switch must be a spring loaded return to center 
switch for the "open" and "close" functions which must occur at 
approximately 45 degrees left and right of center, respectively.  The 
lockout function must be achieved by moving the operating handle to the 
"open" position, pulling the handle out and moving the handle to the 
"lockout" position where it will be held in place. 

5. To restore the breaker, the handle must be pulled out and moved to the 
open position where it will be released and will "spring return" to the 
center position. 

X. Hard wired interlocking must be provided to prevent the paralleling of the two 
ComEd sources with each other during manual operation or during a PLC failure. 

Y. The time delay logic required to override transient voltage dips in the ComEd lines 
must be programmed in the PLC. 

Z. A pair of normally open isolated contacts from the PLC must be provided for each 
indication function of the electrically operated breakers as follows: 

1. The status of the PLC unit and the power supply, 
2. The status of both ComEd lines, 
3. The status of the CPT's, 
4. The status of the main, and tie, breakers, 
5. The position of the "manual-automatic" switch for each breaker, 
6. The "lockout" position of the "lockout-open-close" switch for each breaker, 

AA. All PLC status and alarm functions must be monitored and displayed at the 
switchboard.  In addition, all functions must be capable of being transmitted 
through a twisted pair wire to a standard IBM compatible remote computer. 

BB. The switchboard must contain a programmable logic controller (PLC) and an 
uninterruptable power supply system (UPS). 

1. The PLC must have discrete input/output (I/O) racks as required to meet 
all I/O conditions of the control system.  There must be a minimum of 4 
spare I/O slots.  There must be a minimum of one spare I/O module for 
each catalog number used in each enclosure. 
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2. The PLC must receive discrete and analog inputs and control discrete and 
analog outputs in a manner dictated by the user specified logic called Relay 
Ladder Logic. 

3. The PLC must also perform data handling operations and communicate 
with external devices. 

4. The PLC system design must accommodate the replacement of assemblies 
without having to disconnect field wiring.  Whenever possible, removable 
connectors must be used to connect field wiring to the individual circuit 
board assemblies. 

5. All major assemblies and subassemblies, circuit boards, and devices must 
be identified using permanent labels or markings each of which indicates 
the manufacturer's catalog number, product manufacturing date code, U.L. 
and CSA certifications. 

6. PLC Power Supply 

a. The PLC power supply must be an AC/DC Supply, a wide range 
supply operating from a voltage source in the range of 83 to 254 
volts AC and 100 to 125 volts DC. 

b. The PLC power supply must provide 24 watts at an isolated 24 volts 
DC output. 

c. The Central Processing Unit (CPU) must contain a built-in serial 
communication port which can be used to connect the programmer 
for IBM compatible programming software, connect the Hand-Held 
Programmer to the PLC and connect to one of the wide variety of 
third-party operator interfaces utilizing an open architecture 
software protocol. 

d. The serial port must provide RS-485 compatibility.  The 
characteristics of this port must be software configurable and must 
be modem compatible. 

e. The power supply must be modular in design, separate from the 
CPU and baseplate for easy replacement in the unlikely event of 
failure. 

f. The power supply must be universal in design, compatible with 
main CPU racks, as well as the expansion racks. 

g. There must also be a super capacitor that provides a minimum of 
two hour batteryless backup power for CPU RAM memory. 

7. Central Processing Unit (CPU) 

a. The CPU must read the inputs, perform all system logic, conduct 
on-line diagnostics, and control the outputs.  Diagnostics must 
include memory check sum and scan time monitoring.  If a fault is 
detected, the processor must stop and turn off the outputs. 

b. Indicating lights must indicate the operating mode of the controller 
(RUN or STOP). 

c. A minimum of 2K words (16-bit) of internal RAM memory must be 
provided for storage of the control program.  The full memory of the 
CPU must be usable for program or data storage.  Additional 
memory must be provided where required to perform the functions 
shown on the Drawings and specified herein. 

d. Program backup must be on nonvolatile EPROM memory cartridges, 
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which can be loaded from the CPU without additional equipment. 
e. Program functions must include contacts, coils, timers (range 0 to 

9990 seconds), counters (range 0 to 999), math functions (add, 
subtract, multiply, divide), shift registers, bit and word operations. 

f. The CPU must include an integral real-time clock which can be 
accessed from the control program.  The clock must include 
functions for time of day (year, month, day of month, day of week, 
hour, minute, second), alarm, and operations hours counter. 

g. The CPU must contain an integral PID loop control function for 
execution of closed loop control. 

h. The CPU must be capable of floating-point math calculations 
including integer-to-floating point conversion, floating-point to 
integer conversion, add, subtract, multiply, divide, and compare. 

i. The CPU must permit changing ladder program or data values while 
running. 

j. The CPU must be capable of being networked to other 
programmable controllers or a host computer up to 12,000 feet 
away. 

k. The modular CPU must be capable of controlling up to 17 I/O slots 
per chain. 

8. Memory Capacity 

a. Each PLC must supply a modular design CPU that contains at least 
the following: 

(1) Either 8192 (8K) or 40,960 (40K) 16-bit words for application 
programming. 

(2) Either 2048 (2K) or 9,999 16-bit registers for register and data 
usage. 

(3) 1280 global references. 
(4) 1024 control relays. 
(5) 400 bits for discrete inputs (minimum). 
(6) 400 bits for discrete outputs (minimum). 

b. The PLC must have either 64 or 256 16-bit registers for analog 
outputs. 

9. Operator Interface 

a. The programming port and its protocol must be open in 
architecture.  The protocols of this communication port must be 
published such that the City may develop its own operator interface 
device, software or hardware, to access Register, I/O status, I/O 
override and system diagnostic memory data. 

b. Through an open nature of this communications protocol, a wide 
variety of operator interface must be made available.  These may 
be manufacturer's own brand or they may be manufactured by third 
party suppliers. 

10. Discrete I/O 
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a. Interface between the PLC and user supplied input and output field 
devices must be provided by rack type I/O modules. 

b. Configuration 

(1) An expandable I/O system must be supported by a single 
slot modular CPU and must accommodate up to two total 
racks or 17 I/O slots up to a total distance of 0.5 meters 
with the standard expansion racks and 1000 meters with 
the remote expansion racks. 

(2) Expansion I/O racks must be connected to the CPU rack via 
a high speed serial interface cable.  The receiver must be 
contained within the expansion baseplates eliminating the 
requirement for additional communication modules. 

c. Construction 

(1) All field wiring must be to screw connectors attached to the 
I/O mounting rack.  It must be possible to remove and 
replace any I/O module without disturbing field wiring or 
any other I/O modules. 

(2) All modules must be enclosed in rugged plastic housings.  
There must be no user access to the circuit board 
components. 

(3) Input and output modules must have faceplates which must 
be marked or labeled in accordance with the system shop 
drawings. 

(4) The label must have color coding for quick identification of 
the module as high voltage (red), low voltage (blue), or 
signal level (gray) type. 

d. I/O modules must be designed for 1500 volt isolation between the 
field wiring and the system backplane. 

e. The 120 volt AC input module must accommodate an input voltage 
range from 0 to 132 volts. 

f. There must be a minimum of 16 points per module for 120 volt AC 
inputs for each discrete input module. 

g. Output Specifications 

(1) Each discrete AC output must be provided with an RC 
snubber to protect against transient electrical noise on the 
power line. 

(2) Discrete AC outputs must be suitable for controlling a wide 
range of inductive and incandescent loads by providing a 
high degree of inrush current (10 times the rated current). 

h. As a minimum, there must be 120 to 249 volt AC-isolated, 2 
ampere output modules and discrete relays. 

(1) Each discrete 120 to 249-volt AC-isolated, 2 ampere output 
module must have 16 points for each module. 

(2) Each discrete relay, normally open, 2 ampere (2 groups), 
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output module must have 16 points for each module. 

i. As a minimum, each 120-volt AC input, relay discrete output 
module must have 16 input points and 16 output points per 
module. 

j. The conversion of analog to digital and digital to analog must be by 
an application of analog modules. 

(1) Each current analog input must have 4 channels for each 
module. 

(2) Each voltage analog input must have 4 channels for each 
module. 

(3) Each current analog output must have 2 channels for each 
module. 

(4) Each voltage analog output must have 2 channels for each 
module. 

k. Peer/Peer Communications 

(1) A specialized option module must be available that will allow 
the PLC to communicate on a token passing peer-to-peer, 
noise immune network providing high-speed transfer to 
control data. 

(2) The specialized communication module must be 
configurable to broadcast data to and receive data from up 
to 31 other devices on a network automatically and 
repeatedly from a shared and dedicated database in RAM 
memory. 

(3) The communication medium for this specialized network 
must be a high energy and noise immune signal shielded 
twisted pair cable transmitting data at an adjustable rate of 
up to 5M Baud.  The distance of the communication must be 
up to 7500 feet at a lower baud rate. 

(4) One PLC programming device, complete, for use in 
maintaining and troubleshooting the PLC equipment and 
program.  One PLC programming device must be provided 
for this Project. 

CC. The UPS must be rated a minimum of 3000 VA and must be sized to provide power 
for the PLC and each I/O rack for a minimum of two hours on loss of AC power.  
The UPS must be energized at all times.  The UPS input must be connected to a 
120 volt source of power. 

DD. A control power transformer must be provided for the 120 volt AC power to the 
UPS. 

EE. All interposing relays must be electro-mechanical type with convertible contacts.  
Cartridges must have a 600-volt rating with 10 amperes continuous current rating. 

FF. Control Logic   
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1. The normal operating condition must be with the first source main service 
breaker 52-M1 closed, the second source main service breaker 52-M2 
closed, and the tie breaker 52-T12 open.   

2. Loss of ComEd power must be defined as: 

a. Voltage on any phase falls to 80 percent of nominal for one second. 
b. Frequency falls below 95 percent of rated frequency. 

3. A bus fault must be defined as a condition which causes a main or bus tie 
breaker to trip in either the instantaneous, short time, or long time fault 
mode. 

4. Upon loss of COMED power to first source main service breaker 52-M1, and 
a time delay of 2 seconds (adjustable), the main service breaker 52-M1 
must open, and the tie breaker 52-T12 must close.  Second service 52-M2 
must remain closed throughout this sequence. 

5. Upon return of COMED normal source of power with uninterrupted 
availability for 3 continuous minutes, the tie breaker 52-T12 must open 
and the normal service breaker 52-M1 must close.    

6. Upon loss of COMED power to second source main service breaker 52-M2, 
and a time delay of 2 seconds (adjustable), the main service breaker 52-
M2 must open, and the tie breaker 52-T12 must close. First service 52-M1 
must remain closed throughout this sequence. 

7. Upon return of COMED normal source of power with uninterrupted 
availability for 3 continuous minutes, the tie breaker 52-T12 must open 
and the second service breaker 52-M2 must close.  

8. During a normal operating condition (52-M1 closed, 52-M2 closed, 52-T12 
open): 

a. Should a fault occur on N1 bus, the normal service breaker 52-M1 
must trip and lock out and the tie breaker 52-T12 will remain open 
and must lock out.  The 52-M2 service breaker must remain closed 
throughout the sequence.  Neither the bus tie 52-T12 nor the 52-
M1 service breaker will operate until they are manually reset.  This 
condition will remain in effect even if there is a loss of ComEd 
power to normal service breaker 52-M2. 

b. Should a fault occur on N2 bus, the normal service breaker 52-M2 
must trip and lock out and the tie breaker 52-T12 will remain open 
and must lock out.  The 52-M1 service breaker must remain closed 
throughout the sequence.  Neither the bus tie 52-T12 nor the 52-
M2 service breaker will operate until they are manually reset.  This 
condition will remain in effect even if there is a loss of ComEd 
power to normal service breaker 52-M1. 

9. During a condition where there has been a loss of normal ComEd power to 
source N1 (52-M1 open, 52-M2 closed, 52-T12 closed) 

a. Should a fault occur on N1 bus, the  tie breaker 52-T12 must trip 
and lock out.  It must remain locked out until manually reset.  
When the normal ComEd power source N1 becomes available, the 
normal service breaker 52-M1 must not automatically close. 

b. Should a fault occur on N2 bus, both the normal service breaker 52-



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
SERVICE EQUIPMENT – PASSENGER STATIONS  

26 40 00 - 26 
 

M2 must open and must lock out and the tie breaker 52-T12 must 
trip and lock out.  The normal service 52-M2 and bus tie 52-T12 
breakers must remain locked out until manually reset even if there 
is a loss of ComEd N2 service power.  When the normal ComEd 
power source N1 becomes available, the normal service breaker 52-
M1 must automatically close. 

10. During a condition where there has been a loss of normal ComEd power to 
source N2 (52-M1 closed, 52-M2 open, 52-T12 closed) 

a. Should a fault occur on N2 bus, the tie breaker 52-T12 must trip 
and lock out.  It must remain locked out until manually reset.  
When the normal ComEd power source N2 becomes available, the 
normal service breaker 52-M2 must not automatically close. 

b. Should a fault occur on N1 bus, both the normal service breaker 52-
M1 must open and must lock out and the tie breaker 52-T12 must 
trip and lock out.  The normal service 52-M1and bus tie 52-T12 
breakers must remain locked out until manually reset even if there 
is a loss of ComEd N1 service power.  When the normal ComEd 
power source N2 becomes available, the normal service breaker 52-
M2 must automatically close. 

11. Provide following as part of the ATC scheme: 

a. A “Manual” – “Automatic” system Master mode selector switch 43-
1. 

b. A “Manual”-Automatic” Return to Normal mode select switch 43-2. 
c. Provide PLC relay type output cards and where required because of 

breaker coil current/voltage ratings auxiliary relays, to open and 
close each electrically operated main and tie breakers. 

12. The following sequence of operation must be provided by combination of 
PLC and ANSI 43 selector switches: 

a. With the “Manual”-“Automatic” master selector switch 43-1 in the 
“Manual” position, the operator must be capable of opening and 
closing either main or tie breaker through their associated local 
Open-Close Control Switches as long as anti-paralleling and lock-out 
interlocking is not being violated.  In the manual mode, hard wired 
interlocking as well as PLC programming must be provided to 
prevent Automatic Operation of the Breakers. 

b. With the “Manual”-Automatic” master selector switch 43-1 in the 
“Automatic” position, hard wired interlocking must prevent 
operation of the local manual Open-Close Control switches. With 
43-1 in the “Automatic” position, the following sequence of events 
must occur automatically: 

(1) Normal Operating Condition with voltage available on both 
incoming lines must be Main 1 and Main 2 Closed, Tie 
Breaker open. 

(2) Should 1) voltage be lost on either of the connected lines as 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
SERVICE EQUIPMENT – PASSENGER STATIONS  

26 40 00 - 27 
 

detected by its’ ANSI 27 relay, and 2) after an adjustable 
programmable time delay of (0-60 seconds) and 3) with 
voltage available on the alternate line determined by its’ 
ANSI 27 relay, then 4) the failed line main breaker must 
open, 5) an adjustable programmable time delay neutral 
relay (0-10 seconds) must be energized, and after it has 
timed out, then 6) the tie breaker must close.  

(3) With the return to normal selector switch 43-2 in the 
“Manual” position, should voltage return to the previously 
failed line, the system must not return to normal operating 
condition. Return to normal operating condition must occur 
by the operator changing the master “Manual”-“Automatic” 
selector switch 43-1 to the “Manual” position and utilizing 
the associated breaker control switches to open and/or close 
the breakers. The operator must not be capable of violating 
the anti-paralleling and overcurrent/fault lock-out 
interlocking.  If the voltage should return to the originally 
failed line, and then the line which the loads are presently 
connected should fail, the automatic control scheme must 
open the failed source main breaker and re-close the 
returned line main breaker thus, energizing both buses from 
the returned line through the closed tie breaker. 

(4) With the return to normal selector switch 43-2 in the 
“Automatic” position, should voltage return to the previously 
failed line after an adjustable programmable time delay of 
(0-30 minutes), normal operating conditions must be 
restored by open transition retransfer with the previously 
programmed time delay neutral between opening closing of 
breakers. 

13. The switchboard must provide three phase undervoltage relays for the first 
source main service breaker (52-M1) and the second source service 
breaker (52-M2).   

14. Provide auxiliary contacts on the main circuit service breaker (52-M1) and 
the main service breaker (52-M2) for remote indication.   

15. Provide interlocks to prevent closure of tie circuit breaker into a faulted bus 
or unless one main circuit breaker is open.  Trip the tie circuit breaker 
whenever both main circuit breakers are closed.   

16. PLC must provide an adjustable range of 1 to 30 minutes, factory set at 3 
minutes, for establishing the availability of ComEd power. 

GG. Switchboard Accessories   

1. Traveling type circuit breaker lifter, rail mounted on top of switchboard.  If 
room space constraints prohibit the use of such device, the manufacturer 
must provide a portable lifting device which will work in the applicable 
space.   

2. Channel iron bases must be furnished for the switchboard.  These bases 
must be suitable for embedding in the concrete pad or welded to the 
structural steel.  All openings at the ends of the bases must be closed flush 
to the top of pad.   
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3. A metal document pocket must be provided on each secondary switchboard 
group and must be large enough to hold the "As Built" drawings and 
instruction manuals.   

4. The Contractor shall provide ribbed rubber mats having a dielectric strength 
of 30,000 volts, 1/4-inch thick, 36 inches wide, extending the full length of 
each switchboard, front and back.  Mat must be black and meet ASTM D-
178 requirements.  

5. One test kit, for use with solid-state trip device for checking and calibration, 
operating from standard 20 ampere, single phase 120 volt, 60 Hz outlet 
must be provided for each switchboard group.  Each test kit must include 
jack and receptacle to connect to solid state trip device, ammeter, second 
counter and test switches to enable testing of all tripping functions. 

6. One spare fully programmed PLC, 1 of each type of Input Card, and 1 of 
each type of Output card must be provided. If ATC is provided, one fully 
programmed ATC must be provided. 

7. Ladder logic used for programming with descriptions written above each 
rung with all input output descriptions must be provided. 

8. Software used to program all HMI and PLC must be provided with 2 licenses 
registered to the Commissioner. 

9. All cables to connect to PLC or HMI unit from a laptop must be provided. 

HH. Factory Test   

1. Each secondary switchboard must be completely assembled wire, adjusted 
and tested at the factory.  After assembly, the complete switchboard must 
be tested for operation under simulated service conditions to assure the 
accuracy of the wiring and the functioning of all equipment.   

2. The main circuits must be given a dielectric test of 2200 volts AC for one 
minute between live parts and ground, and between opposite polarities.  
The working and control circuits must be given a dielectric test of 2200 
volts AC for one minute between live parts and ground in accordance with 
ANSI C37.20.1.   

2.04 MANUFACTURERS 

A. Service equipment manufacturers which may be incorporated in the Work include 
but not limited to the following: 

1. Eaton 
2. Illinois Switchboard Corp. 
3. Erickson Electrical Equipment Co. 
4. Gus Berthold Electric Co. 
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PART 3 - EXECUTION 

3.01  INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawing and the equipment manufacturer's instructions. 

B. Each surface mounted cabinet to be supported and mounted away from the wall 
with "C" shaped channel. The channel to be fiberglass, when stray current control 
isolation is required, and stainless steel for other applications. The minimum 
separation between the equipment and the wall to be 1 inch. 

C. The equipment to be installed with work space clearances as required by the Code. 

D. The equipment to be installed to permit maintenance and replacement of parts, and 
to be clear of all openings with swinging or moving doors, partitions or access 
panels. 

E. Final adjustments to the equipment must include verification of the proper 
mechanical operation, verification of the instrument operation and setting of the 
circuit breakers, protective relays and devices in accordance with the coordination 
study. The final settings and calibration of the circuit breakers must be witnessed 
by the Commissioner. 

F. Service Engineer  

1. The equipment manufacturer must provide a qualified factory trained service 
manager to provide technical direction for the installation and final 
adjustments of the equipment.   

2. The service engineer must certify that the equipment has been installed in 
accordance with the manufacturer's recommendations.   

3. The service engineer must be available as long as his services are requested, 
but in any case, he must be required for a minimum of one full 8-hour 
working day.   

G. The Contractor must install the switchboard on a 4-inch thick reinforced concrete 
housekeeping pad of sufficient size plus at least a 4 inch apron.  The equipment 
must be of such construction that when it is installed on the concrete pad, there are 
no openings between the top of the pad and the bottom of the switchboard.  
Contractor to install 6-inch by 6-inch wire mesh in pad. 

H. Power for Space Heaters   

1. The Contractor must energize the space heaters furnished with the 
equipment as soon as it is delivered to the site or storage facility.   

2. Power for the space heaters at the site must be obtained from the temporary 
power system.   

3. After the permanent power from the building to the room space heaters is 
energized, the Contractor must disconnect the space heaters.   
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4. The expenses to provide power to the space heaters must be paid for by the 
Contractor. 

I. Entryway or conduit locations shall be in accordance with equipment manufacturer's 
approved shop drawings. 

J. Mounting Bases - Concrete: 

1. The Contractor to install the floor mounted switchboard on a 4 inch thick 
concrete housekeeping pad of sufficient size plus at least a 4 inch apron. 

2. The equipment shall be of such construction that when it is installed on the 
concrete pad, there are no openings between the top of the pad and the 
bottom of the equipment. 

3. The Contractor shall include a 6 inch by 6 inch wire mesh in the pad. 
4. The Contractor shall chamfer the edges of the pad at 45 degree angle. 
5. Each foundation to be level, stable, and compacted to 95 percent Standard 

Proctor. 
6. Switchboards and service equipment installed in electrical rooms located on 

grade to be electrically isolated from the concrete pad when stray current 
control isolation is required by the use of isolating pads, sleeves, and washers 
as specified elsewhere in these Specifications. 

7. Entryway or conduit locations to be in accordance with equipment 
manufacturer's approved shop drawings. 

3.02 FIELD QUALITY CONTROL 

A. Field Test Plan and Documentation  

1. The Contractor must submit a field test plan 120 days after award, with 
accompanying documentation in the form of test data recording sheets and 
list of proposed test equipment.   

2. The Contractor must not proceed with testing until plan and documentation 
are approved.   

3. The Contractor must indicate, in scope of test plan how equipment will be 
tested to ensure safe and orderly transition from installation, through initial 
energizing, to specified field testing.   

4. The accompanying documentation must include standard data recording 
sheets as used in manufacturer's in-plant testing of equipment and devices or 
as used by major utilities or large industrial users of specified equipment.   

5. The Contractor must submit certified copies of test data, within two weeks 
after completion of testing.   

B. Field Testing and Inspection  

1. The Contractor must conduct field testing and inspection to ensure proper 
operation of equipment provided.   

2. Prior to field testing, the Contractor must check equipment installation in 
accordance with manufacturer's recommendations and in accordance with 
IEEE requirements.   

3. Field Testing.   
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a. The Contractor must furnish equipment required to perform tests.  
b. The Contractor must provide services of manufacturer's 

Commissioning representative and supporting field crew.  The 
Contractor must conduct the tests in the presence of the 
Commissioner.  For each item, submit for approval and perform 
approved tests including, but not limited to, those specified.   

c. The Contractor must perform insulation resistance test of 60-second 
duration in accordance with the following requirements:   

(1) The test voltage must be 1000 volts.   
(2) The Contractor must perform a megger test for each phase-to-

phase and phase-to-ground circuits as recommended by the 
manufacturer.   

(3) The Contractor must test operation of each circuit and control 
in accordance with the approved sequence.   

(4) The Contractor must test interlock system to make closure 
attempt on locked open devices and make opening attempt on 
locked closed devices.   

(5) The Contractor must perform functional tests on control, 
interlocking, blocking and supervisory circuits, including 
verification of interconnections between equipment and 
interface points.  The Contractor must provide verification of 
these tests in the form of lined-in schematics and signed by the 
Contractor and the Commissioner. 

d. Bus Bars   

(1) Where directed, the Contractor must test resistance of bus bar 
connections.  Resistance not to exceed value recommended by 
manufacturer.   

(2) The Contractor must test insulation resistance to ground and 
between insulated bus bar.   

e. Proof of Compliance   

(1) If testing indicates failure to comply with specified requirements, 
the Contractor must replace, correct or modify equipment so 
that it does comply.   

(2) The Contractor must conduct additional tests witnessed by the 
Commissioner to prove compliance with specified requirements.   

C. The Contractor must submit certified test reports 

D. All field test must be witnessed by the Commissioner. 

3.03 TRAINING 

A. The equipment manufacturer shall provide factory trained technicians at the Project 
site to provide adequate training for the Commissioner/CTA's personnel in the 
proper operation and maintenance of the equipment. 
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B. The training classes shall be done at on-site locations selected by the Authority.  

C. The equipment manufacturer or the Contractor shall provide all video equipment 
and DVDs necessary for the recording of all training classes.  These DVDs shall be 
submitted to the Authority for review. 

D. If the Authority determines that the DVDs are not of "High Quality" for future 
refresher training, the equipment manufacturer shall make another DVD recording 
of another training class at no cost to the CTA. 

E. The Contractor shall provide one 21 inch color television, one DVD player, and one 
cabinet with capacity to store the television, DVD player, and 48 DVDs. 

F. The equipment manufacturer shall provide professionally made DVD filmed in the 
equipment manufacturer’s factory plant or a controlled environment depicting 
operations, maintenance, safety training, and procedures of the equipment. 

G. A minimum of 24 man-hours shall be provided for the training classes. 

H. Arc flash awareness and safety training shall be incorporated into all training and 
DVD recordings required in this Specification. 

3.04 FACTORY TESTING 

A. The equipment must be completely assembled, wired, adjusted and tested at the 
factory.  Rigid inspection before and after assembly must assure correctness of 
design and workmanship.  After assembly, each switchboard assembly must be 
tested for operation under simulated conditions.   

B. A complete set of tests must be performed at the factory.  The tests must include 
the manufacturer's standard and commercial tests, and specified tests, as 
specified, and a complete simulated operational test of the equipment to guarantee 
successful operation.   

3.05 FACTORY WITNESS TESTING   

A. The Commissioner, as a part of the Contract, will witness tests of all equipment 
covered by these Specifications at any time during manufacturing, assembling 
and/or testing.  The Contractor must provide the Commissioner with advance 
notice of a minimum of two weeks prior to the schedule of factory testing.   

B. The Contractor must pay the cost for four (4) persons from the Commissioner's 
office or representative to travel to manufacturer's assembly facility, appropriate 
overnight accommodations and meals, where required, and car rental to witness 
the testing of the switchboard and inspect it prior to shipment.   
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3.06 COORDINATION STUDY   

A. A complete coordination study, including the switchboard as shown on the 
Drawings, must be provided.  The study must be performed, signed and sealed by 
a qualified Registered Professional Engineer who is registered in the State of 
Illinois.  The Registered Professional Engineer must have a minimum of 5 years 
relay coordination experience.  The Registered Professional Engineer used must be 
subject to the Commissioner's approval.  The study system must be subject to the 
Commissioner’s approval.   

B. The study system must be inclusive of the complete high voltage distribution 
system, from the line terminals of Commonwealth Edison Company to the 120/208 
volt bus of the switchboard and panelboards.   

C. The Coordination study must provide carefully prepared graphic representations of 
the protective elements coordinating for overloads and short circuits for each 
service, including transformers, motors, etc., as supplied by the electrical system.  
Each set of curves must contain a single line segment of that part of the total 
distribution system represented.  Each set of curves must also contain 
identification of the actual equipment or future equipment ratings.   

D. The coordination study must also provide a tabulation of the breaker settings.  The 
tabulation must include the service identification; service loading; current 
transformer ratios; relay types; circuit breaker short time, instantaneous, long time 
delay ground fault time and pick-up settings with the ranges for each set point 
must be provided.   

E. The coordination curves, breaker data and relay data will form the basis of the 
Commissioner's review of the breakers and relays to be provided by the equipment 
manufacturer.   

F. The data required on the foreign equipment, ancillary equipment, fuses, etc., for 
the preparation of the coordination curves, breaker data and relay data must be 
provided by the Contractor.   

G. The equipment manufacturer must tabulate all data utilized as available short 
circuit currents, full load operating current, equipment ratings (current and 
withstand) as well as transformer, cable and motor characteristics.   

H. Coordination study must be in accordance with section 26 05 73 of these 
specifications. 

I. The Circuit breakers and protective devices must not be set or tested until the 
coordination study has been submitted and approved. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01  MEASUREMENT 

A. The Work of the SERVICE EQUIPMENT PASSENGER STATIONS will not be measured 
for payment. 

4.02    PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the SERVICE EQUIPMENT PASSENGER STATIONS will be included 
in the contract lump sum price as shown in the Schedule of Prices for Electrical 
Work. 

4.03      PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 46 00 

DRY TYPE TRANSFORMERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. This Section specifies the furnishing and installing of dry type transformers. 
2. The Contractor to furnish and install dry type transformers as shown on the 

Drawings. 

1.03 RELATED WORK 

A. Dry type transformers specified to be furnished and installed herein have related 
work in various other sections, including, but limited to: 

1. Section 260100 “Basic Electrical Requirements”  
2. Section 260500 “Raceways and Boxes” 
3. Section 260600 “Grounding and Bonding”  
4. Section 261950 “Electrical Identification”  
5. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop 
drawings, conduit layouts, installation drawings, diagrams, schedules and samples 
in accordance with Division 01 Section, Submittals, and supplementary 
requirements as stated under the sections of these Specifications for all the 
materials and construction referred to in this section. 

B. The Contractor shall prepare and submit to the Commissioner, for review, before 
fabrication and assembly of equipment, one electronic copy on CD ROM and one 
electronic PDF copy of each shop drawing and other submittals including, but not 
limited to, the following:   
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1. Shop drawings showing the elevations, section views and mounting details of 
the equipment. 

2. Shop drawings for the equipment showing components, fabrication and 
installation. All dimensions for rough in work at the site shall be provided. The 
drawings shall show the supports for the installation of the equipment which 
shall be provided as part of this Specification. 

3. The shop drawings shall show the details of bus, connections, terminals, etc. 
including the complete ground bus arrangement and enclosure ground 
connections. 

4. Wiring Diagrams: 

a. Connection diagrams for the wiring of equipment shall be included. 
b. Interconnection diagrams shall show the wiring to equipment. The 

terminal block points shall be clearly identified for the external wiring 
which shall be routed in or out of the cubicles. The wiring diagrams shall 
provide adequate space at the terminal blocks for the addition of cable 
and wire designations for the external wiring to be routed in or out of 
the equipment. 

5. Bills of material shall include all items with catalog cuts describing the 
electrical and                               physical characteristics of each item. 

6.  Contractor shall check shop drawings for accuracy and contract requirements 
prior to     submittal. Shop drawings shall be stamped with the date checked 
and a statement indicating that the shop drawings conform to the 
specifications and drawings. This statement shall also list all exceptions to the 
specifications and drawings. Shop drawings not so checked and noted shall be 
returned. 

7. The Commissioner’s check shall be for conformance with the design concept 
of the project and compliance with the specifications and drawings. Errors and 
omissions on approved shop drawings shall not relieve the Contractor from 
the responsibility of providing materials and workmanship required by the 
Contract Documents. 

8. All dimensions shall be field verified at the project site and coordinated with 
the work of all other trades. 

C. The Contractor shall submit, for record and distribution in accordance with the 
Division 01 Sections, Project Closeout, prior to shipment of the equipment, copies 
of Instruction, Operation and Maintenance manuals for the equipment. 

1. Operation and Maintenance manuals shall include descriptive bulletins and 
operational leaflets for the equipment. 

a. Each Instruction, Operation and Maintenance manual shall be in a three-
ring hard binder with tabbed sections. The binder cover shall have the 
project name and equipment name. The lettering shall be block type 
and shall be a minimum height of 1/2 inch. 

b. Each Instruction, Operation and Maintenance manual shall contain the 
“Record Document" Drawings, complete operating and instruction 
manuals, spare parts lists, certified test documents, and other special 
data required for this equipment. 
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c. The "Record Document" Drawings larger than 8 1/2 inches by 11 inches 
shall be fan folded. 

2. Spare parts bulletins shall be included with catalog cuts for each item. 
3. Certified test reports shall include all assembly and subassembly test and 

inspection   reports. 

D. The Contractor shall submit one electronic CD ROM copy, five PDF electronic copies 
and ten hard shop drawings and other data sheets that were revised or modified 
during installation; in accordance with Division 01 Sections, Project Closeout. These 
will be inserted in the previously submitted instruction manuals. 

E. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

1.05 QUALITY ASSURANCE 

A. The design, manufacture and testing of dry type transformers and the methods of 
conducting tests and preparing reports to be in accordance with NEMA Standards 
Publication for Specialty Transformers, No. ST-20 and UL 1561. 

B. Dry type transformers shall be energy efficient designs Department of Energy 
compliant in accordance with Department of Energy 2016 (D.O.E. 10 CFR Part 431) 
as of January 1, 2016 or as amended. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Dry Type Transformers: 

1. Each dry type transformer to be ventilated and to be designed for continuous 
operation at rated KVA without exceeding 115 degrees C. temperature rise 
above a 40 degree C. ambient. All insulating materials to be in accordance 
with NEMA ST-20 standards for a 220 degree C. component recognized 
insulating system. 

2. Transformer core to be constructed with high-grade, nonaging, grain-oriented 
silicon steel with high magnetic permeability, and low hysteresis and eddy 
current losses. Maximum magnetic flux densities to be substantially below the 
saturation point. The transformer core volume to allow efficient transformer 
operation at 10 percent above the highest tap voltage. The core laminations 
to be tightly clamped and compressed. 

3. Transformers rated 15 KVA and below to have the core and coil assembly 
completely encapsulated in a proportioned mixture of resin and aggregate to 
provide a moistureproof, shock resistant seal. The core and coil encapsulation 
system to be NEMA and UL rated for a maximum temperature of 180 degrees 
C. and designed to minimize the sound level. Two 5 percent below normal and 
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one 5 percent above normal taps to be provided. Station or infrastructure 
design may require encapsulated transformers larger than 15 KVA. 

4. All ventilated dry type transformers rated 30 KVA and larger to have a core 
and coil assembly impregnated with non-hydroscopic, thermosetting varnish 
and cured to reduce hot spots and seal out moisture. The assembly to be 
installed on vibration absorbing pads.  2 1/2 percent taps, two above and four 
below normal to be provided. Station or infrastructure design may require 
ventilated dry type transformers smaller than 30 KVA. 

5. Both high voltage and low voltage windings to be of copper conductors. 
Aluminum conductors are not acceptable. 

6. Sound levels to be in accordance with NEMA-ANSI standards. 
7. Transformer enclosure designs are dependent on equipment locations and 

transformer type: 

a. Enclosures for ventilated dry type transformers located in equipment 
rooms or in protected areas to be painted sheet steel, self- bracing, drip 
proof type, solid bottom plates for increased rodent protection, 
complete with lifting lugs as required. Each transformer to have an 
electrical ground connecting the core to the enclosure with a flexible 
ground strap. Ventilating openings to be in accordance with NEMA and 
UL standards for ventilated enclosures. Bases of large transformers 
consisting of structural steel members to permit skidding or rolling. 

b. Enclosures for ventilated dry type transformers located in outdoor 
areas, unprotected equipment areas, or passenger accessible areas to 
be Type 304 stainless steel, self-bracing, weather-resistant type, with 
solid bottom plates for increased rodent protection, complete with lifting 
lugs as required. Ventilating openings to be provided with Barbara-
Coleman style grills (standard weather shields are not acceptable). 
Additionally, transformers located in passenger accessible areas or 
outdoor locations to be provided with stainless steel tamper-resistant 
cover hardware. 

c. Encapsulated transformers located in equipment rooms or in protected 
areas to be painted sheet steel, NEMA Type 3R. Encapsulated 
transformers located outdoors, unprotected equipment areas, or in the 
subway tunnels to be Type 304 stainless steel. Encapsulated 
transformers to be mounted in a way that maintains the NEMA 3R 
equipment rating. 

8. Each transformer to have coils of continuous winding construction. High 
voltage leads and connections to be insulated, equal to the voltage class of 
the winding. 

9. Each dry type transformer to be provided with a suitable terminal 
compartment to accommodate the required primary and secondary wiring 
connections and side or bottom conduit entrance. Transformers having ratings 
not exceeding 25 KVA to be provided with terminal leads equipped with 
Contractor installed connectors arranged and supported in workmanlike 
manner. Ventilated dry type transformers with terminal boards to be supplied 
with provisions for NEMA two hole lugs for Contractor installed compression 
type connectors as specified in the appropriate Specification Section. 
Contractor to mount terminal lugs with zinc plated Grade 5 hardware 
complete with conical washers. 
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10. The terminal compartment temperature to not exceed 75 degrees Celsius 
when the transformer is operating continuously at rated load with an ambient 
temperature of 40 degrees Celsius. Transformers having ratings not 
exceeding 10 KVA to be UL listed for operation with connecting cables rated 
for use at 75 degrees Celsius. 

11. Ratings to be as shown on the Drawings. 

B. Shielded Isolation Transformers 

1. All cores to be constructed of high grade, non-aging silicon steel with high 
magnetic permeability and low hysteresis and eddy current losses. Magnetic 
flux densities to be kept well below the saturation point. The laminations to 
be clamped together securely with heavy gage steel angles. 

2. The core of the transformer to be visibly grounded to the enclosure by means 
of a flexible grounding conductor sized in accordance with applicable UL and 
NEC Standards. 

3. Each transformer to comply with the DOE Efficiency Standards for 
Transformers (latest edition). 

4. Each transformer enclosure to be of the heavy gage, sheet steel, weather 
resistant, tamperproof, self-bracing, drip proof type complete with lifting lugs. 
Base of structural steel members to permit skidding or rolling. 

5. Ventilating openings to be provided and to be in accordance with NEMA and 
NEC standards for ventilated enclosures.  

6. The entire enclosure to be finished utilizing a continuous process consisting of 
degreasing, cleaning and phosphatizing, followed by electrostatic deposition 
of a polymer polyester powder coating and baking cycle to ensure uniform 
coating of all edges and surfaces. The coating to be UL listed for outdoor use. 
The coating color to be ANSI 49. 

7. The maximum temperature of the top of enclosure to not exceed 115 degree 
C rise above 40 degree C ambient. 

8. Effective primary to secondary capacitance to not exceed 33 Pico-farads over 
a frequency range of 20 Hertz to 1 Megahertz in order to attenuate all 
common mode transients to acceptable levels. 

9. Ratings to be as shown on the Drawings 

2.02 MANUFACTURERS 

A. Dry type transformers manufacturers which may be incorporated in the Work 
include but not limited to the following: 

1. Hammond Power Solutions. 
2. Olsun Electronics. 
3. ABB 
4. Square D 
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawings, the equipment manufacturer's recommendations and the contract 
documents. 

B. Mounting Bases - Concrete: 

1. Concrete pads to be 4 inches high, unless otherwise indicated on the 
Drawings, complete with steel reinforcing and necessary bolts, anchors, etc. 
Where concrete pad is set directly on concrete floor, dowels in floor to tie 
base to floor to be provided. These pads to be extended at least 4 inches 
beyond the equipment outlined on all four sides, unless otherwise indicated 
on the Drawings. 

2. Each foundation to be level, stable, and compacted to 95 percent Standard 
Proctor. 

3. Transformers installed in Electrical rooms located on grade to be electrically 
isolated from the concrete pad by the use of insulating pads, sleeves, and 
washers. 

4. Entryways or conduit locations to be in accordance with manufacturers 
approved shop drawings. 

C. Dry type transformers, if not supplied with internal vibration and noise isolating and 
dampening supports where the core mounts to the frame, to be provided with 
approved external vibration and noise isolating and dampening pads. The 
Contractor to make all conduit connections to transformers with flexible liquid tight 
metal conduit, not less than 18 or more than 36 inches in length, or with approved 
vibration isolating connections. 

D. Encapsulated transformers to be mounted to maintain NEMA 3R equipment rating. 

E. The Contractor to ground enclosure and neutral conductors as shown on the 
Drawings. 

F. Transformers feeding Platform equipment area to be isolating type and to be 
mounted on electrically isolating pads. 

G. The Contractor to terminate primary and secondary conductors in accordance with 
manufacturer's instructions. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the DRY TYPE TRANSFORMERS will not be measured for payment. 
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4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the DRY TYPE TRANSFORMERS will be included in the contract 
lump sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

 
END OF SECTION 
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SECTION 26 47 00 

PANELBOARDS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. The panelboards, circuit breakers as well as appurtenances thereto required 
under this contract. 

1.03 RELATED WORK 

A. Panelboards specified to be furnished and installed herein have related work in 
various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261900 “Grounding” 
10. Section 261950 “Identification” 
11. Section 265010 “Lighting Fixtures” 
12. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop 
drawings, conduit layouts, installation drawings, diagrams, schedules and samples 
in accordance with Division 01 Section, Submittals, and supplementary 
requirements as stated under the sections of these Specifications for all the 
materials and construction referred to in this section. 
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B. The Contractor shall prepare and submit to the Commissioner, for review, before 
fabrication and assembly of equipment, one electronic copy of CD ROM and one 
electronic PDF copy of shop drawings and other submittals including, but not 
limited to, the following: 

1. Shop drawings showing the elevations, section views and mounting details of 
the equipment. 

2. Shop drawings for the equipment showing components, fabrication and 
installation. All dimensions for rough in work at the site shall be provided. The 
drawings shall show the supports for the installation of the equipment which 
shall be provided as part of this Specification. 

3. The shop drawings shall show the details of bus, connections, terminals, etc. 
including the complete ground bus arrangement and enclosure ground 
connections. 

4. Wiring Diagrams: 
a. Connection diagrams for the wiring of equipment shall be included. 
b. Interconnection diagrams shall show the wiring to equipment. The 

terminal block points shall be clearly identified for the external wiring 
which shall be routed in or out of the cubicles. The wiring diagrams shall 
provide adequate space at the terminal blocks for the addition of cable 
and wire designations for the external wiring to be routed in or out of 
the equipment. 

5. Bills of material shall include all items with catalog cuts describing the 
electrical and   physical characteristics of each item. 

6. Contractor shall check shop drawings for accuracy and contract requirements 
prior to submittal. Shop drawings shall be stamped with the date checked and 
a statement indicating that the shop drawings conform to the specifications 
and drawings. This statement shall also list all exceptions to the specifications 
and drawings. Shop drawings not so checked and noted shall be returned. 

7. The Commissioner’s check shall be for conformance with the design concept 
of the project and compliance with the specifications and drawings. Errors and 
omissions on approved shop drawings shall not relieve the Contractor from 
the responsibility of providing materials and workmanship required by the 
Contract Documents. 

8. All dimensions shall be field verified at the project site and coordinated with 
the work of all other trades. 

C. Provide product overview data, applicable standards and certifications, catalog 
number order information, product selection information, technical data and 
specifications and installation support hardware information. Provide data with 
respect to approved use in classified hazardous locations. Contractor shall submit 
proposed product data for approval by the Commissioner.  

D. The Contractor shall submit, for record and distribution in accordance with the 
Division 01 Sections, Project Closeout, prior to shipment of the equipment, one 
electronic copy on CD ROM and five PDF electronic copies and ten hard copies of 
Instruction, Operation and Maintenance manuals for the equipment. 

1. Operation and Maintenance manuals shall include descriptive bulletins and 
operation leaflets for the equipment. 
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a. Each Instruction, Operation and Maintenance manual shall be in a three-
ring hard binder with tabbed sections. The binder cover shall have the 
project name and equipment name. The lettering shall be block type 
and shall be a minimum height of 1/2 inch. 

b. Each Instruction, Operation and Maintenance manual shall contain the 
"Record Document" Drawings, complete operating and instruction 
manuals, spare parts lists, certified test documents, and other special 
data required for this equipment. 

c. The "Record Document" Drawings larger than 8 1/2 inches by 11 inches 
shall be fan folded. 

2. Spare parts bulletins shall be included with catalog cuts for each item. 
3. Certified test reports shall include all assembly and subassembly test and 

inspection   reports. 

E. The Contractor shall submit shop drawings and other data sheets that were revised 
or modified during installation; in accordance with Division 01 Sections, Project 
Closeout. The Contractor to submit one electronic copy in CD ROM and five PDF 
electronic copies and ten hard copies of any shop drawings and other data sheets 
that were revised or modified during installation. These paper hard copies shall be 
inserted in the previously submitted instruction manuals. 

F. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

1.05 QUALITY ASSURANCE: 

A. Assembled panelboard to be UL and IBEW labeled.  

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. General: 

1. Panelboards to be of the circuit breaker, plug fuse, or fusible switch type, of 
dead front construction, with the voltage characteristics, bus size, main lugs 
only or main protective device, and number and size of branch circuits as 
shown on the Drawings. 

2. Panelboards to be recessed or surface mounted as shown on the Drawings, 
enclosed in a 12-gauge minimum steel cabinet with steel trim, and door with 
concealed continuous stainless steel piano hinges and cylinder type locks. 

3. Panelboards shall be a minimum of 24 inches in width. 
4. Panelboards to be fully rated, labeled with their UL short circuit rating, and to 

have a Service entrance label when required by the application. 
5. Circuit breakers to be of the industrial, bolt-on type, of the number of poles 

and rating as shown on the Drawings. 
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6. Fusible switch units for sizes 30 Amperes through 400 Amperes to be quick- 
make, quick-break design, with rejection type fuse clips. Switch units 600 
Amperes and larger to be of the bolted pressure type with Class L fuses. 

7. Panelboards to be designed for sequence phase connection of branch circuit 
devices to allow for the complete flexibility of circuit arrangement to evenly 
balance the electrical load on each phase. 

B. Cabinets: 

1. Cabinets to be fabricated from a minimum of 12 gauge stretcher level 
galvanealed steel and to provide not less than 6 inches clear space for wiring 
gutters at top, bottom and sides, as measured from the panel edge or 
breaker whichever is greater. 

2. The seams for each cabinet to be continuously welded at the outside and to 
be ground smooth, and the cabinet thoroughly cleaned. 

3. All free-standing cabinets to be securely and adequately supported by 
approved angle iron and channel type frame work. 

4. Doors and trim to be each of one piece, constructed of Number 12 gage 
galvanealed steel and be designed so that doors will close against a gasketed 
rabbet. Trims to be fastened with machine screws or bolts fastening to 
permanently affixed nuts on the cabinet. Self-tapping screws or self-adjusting 
clamps are not acceptable. Doors and trims to be gasketed. 

5. Cabinet door to be equipped with a concealed full length, stainless steel 
continuous piano type hinge. Yale Company, Division of Eaton Security 
Products & Systems, Catalog Number S 1400, or Corbin Cabinet Lock 
Company Catalog Number 1000 vault handles with disc tumbler locks and 
three point latch to be provided on doors twenty-four inches or over in height. 
Yale Company, Division Eaton Security Product & Systems Catalog Number T 
1403, or Corbin Cabinet Lock Company Catalog Number 1001 handles with 
disc tumbler locks and one point latch to be provided on doors under twenty-
four inches in height. 

6. A full size typewritten directory with frame and glass face to be furnished and 
installed on the inside of the door of each cabinet. The directory frame to be 
secured to the door without the use of screws or holes. 

7. Two keys to be furnished with each cabinet and lock. All cabinet locks to be 
provided to accept a CTA CAT 60 Master Key (Corbin Lock or H. Hoffman Co.). 
Lock to be arranged to permit key removal in locked and unlocked positions. 

8. Panels associated with fare control equipment to be provided with an 
additional padlock hasp. 

9. Site conditions may dictate other construction. 
10. Panelboards located in non-temperature controlled environments, outdoors or 

in subway areas to be NEMA Type 3R or 4X fabricated from 12 gauge type 
304 stainless steel, continuously welded seams ground smooth and provided 
with drip shield and wall mounting brackets, gasketed formed door that closes 
against formed external return flanges of the enclosure body, continuous 
stainless steel hinge, heavy duty padlockable stainless steel handle with 3 
point catch, 120 volt thermostatically controlled strip heater with barrier. In 
addition, panels located in subway areas to be provided with a breather drain 
as manufactured by Crouse Hinds catalog number ECD18 or approved equal. 

11. Each panel to be provided with drip shield rain hood. 
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C. Circuit Breakers: 

1. Circuit breakers to be of the bolt-in type, industrial heavy-duty, quick-make, 
quick-break, single or multi-pole of the type specified herein and shown on 
the Drawings. 

2. Circuit breakers to be thermal magnetic type with common handle for a 
multiple pole circuit breakers. Circuit breakers to be a minimum 100 Ampere 
frame and through 100 Ampere trip sizes to take up the same pole spacing. 
Single pole circuit breakers rated at 15 and 20 Amperes to be UL listed as 
type SWD for lighting circuits. 

3. Circuit breakers for larger than No 10 AWG wire termination to be provided 
with circuit breaker wire terminal that excepts the larger wire size.  

4. Molded case circuit breakers to provide circuit overprotection with inverse 
time and instantaneous tripping characteristics. Ground fault protection to be 
provided where shown on the Drawings. 

5. Circuit breakers to be operated by a toggle-type handle and to have a quick- 
make, quick-break over-center switching mechanism that is mechanically trip 
free. Automatic tripping of the breaker to be clearly indicated by the handle 
position. 

6. Contacts to be non-welding silver alloy, and arc extinction to be accomplished 
by means of “DE-ION” arc chutes. 

7. Circuit breakers to have the minimum symmetrical interrupting rating 
capacity as shown on the Drawings. 

8. Each panelboard breaker to be connected to the main bus with copper bus 
bar. Insulated cable is not acceptable. 

9. Circuit breakers to be Eaton, Siemens, or General Electric. 
10. Breakers for Distribution Panels to be full size E or F frame 240 or 480 volt as 

required. Circuit breakers for lighting and receptacle panels to be 480/277 
volt rated Eaton Type GHB or Siemens Type BQD.  

D. Lighting Contactors: 

1. Photo-Cell controlled lighting contactors to be installed within the respective 
lighting panels for both normal and reliable platform and station lighting 
circuits as shown on the contract drawings. 

2. Lighting Contactors to be located at the lower portion of the respective panels 
and be provided with a separate removable trim and door. 

3. Lighting contactors shall be electrically held, 30 Ampere with the number of 
contacts and number of lighting contactors as determined by the number of 
circuits to be controlled. There shall be 25 percent spare and a minimum of 
two spare contacts in each panel. A maximum of four lighting contactors shall 
be provided in each panel. Additional contactor cabinet shall be provided if 
more than 4 contactors are required. Lighting contactors to be Square D Class 
8903 Type LO or Eaton Type CN35. 

4. Lighting contactors shall have a maximum of eight normally closed contacts 
with the control circuit controlled by a remote photocell and arranged for fail 
safe operation where a failure of any control component will turn the 
controlled lighting on. 

5. Control circuit to be powered from a 15 Ampere 1 pole breaker in the reliable 
panel. 
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6. If only one or two sets of lighting panelboards require lighting contactors the 
interposing control relays may be located within the Reliable lighting panel. 
Control relays to be 3 pole double throw, 120 Volt AC, and Octal style base 
with LED indicating light, test feature, matching socket with screw clamping 
terminals and hold down spring. Contacts to be rated 1/3 HP at 120 volt AC, 
pilot duty Class B 300. Relays to be Eaton Type D3PF or Square D Type RUM. 
Test-Auto switch to be located on the contactor door. 

7. If more than two sets of lighting panels requiring lighting contactors are 
required separate wall mounted specialty local control panel as specified in 
specified in section 26 17 50 Local Control Panels shall be supplied. 

E. Fusible Switches: 

1. Fusible switch units, 30 Ampere through 400 Amperes to be quick-make, 
quick- break design, rated not less than 200 KAIC with rejection type fuse 
clips. Switch units 600 amperes and larger to be of the bolted pressure type 
rated 200 KAIC with Class L fuses. 

F. Transient Voltage Surge Suppressors (TVSS) 

1. The Contractor to provide Transient Voltage Surge Suppressor (TVSS) 
equipment having the electrical characteristics, ratings, and modifications as 
specified herein and as shown on the Contract Drawings. 

2. Each TVSS to be remote mounted as shown on the Contract Drawings. 
3. TVSS units and all components to be designed, manufactured, and tested in 

accordance with the latest applicable UL standard (ANSI/UL 1449 3rd 
Edition). 

4. Unit Operating Voltage – Refer to drawings for operating voltage and unit 
configuration. 

5. Maximum Continuous Operating Voltage (MCOV) – The MCOV not to be less 
than 115% of the nominal system operating voltage. 

6. The suppression system to incorporate thermally protected metal-oxide 
varistors (MOVs) as the core surge suppression component for the service 
entrance and all other distribution levels. The system not to utilize silicon 
avalanche diodes, selenium cells, air gaps, or other components that may 
crowbar the system voltage leading to system upset or create any 
environmental hazards. 

7. Protection Modes – The TVSS must protect all modes of the electrical system 
being utilized. 

8. Nominal Discharge Current (In) – All TVSS’ applied to the distribution system 
to have a 160kA In rating regardless of their TVSS Type (includes Types 1 
and 2) or operating voltage. TVSS’ having an In less than 20kA to be 
rejected. 

9. ANSI/UL 1449 3rd Edition Voltage Protection Rating (VPR) – The maximum 
ANSI/UL 1449 3rd Edition VPR for the device not to exceed the following: 

10. Maintenance Free Design – The TVSS to be maintenance free and not to be 
requiring any user intervention throughout its life.  TVSS’ containing items 
such as replaceable modules, replaceable fuses, or replaceable batteries not 
to be accepted. TVSS’ requiring any maintenance of any sort such as periodic 
tightening of connections not to be accepted.  TVSS’ requiring user 
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intervention to test the unit via a diagnostic test kit or similar device not to be 
accepted. 

11. Balanced Suppression Platform – The surge current to be equally distributed 
to all MOV components to ensure equal stressing and maximum performance. 
The surge suppression platform must provide equal impedance paths to each 
matched MOV. Designs incorporating replaceable TVSS modules not to be 
accepted. 

12. Electrical Noise Filter – Each unit to include a high-performance EMI/RFI noise 
rejection filter. Noise attenuation for electric line noise to be up to 50 dB from 
10 kHz to 100 MHz using the MIL-TVSS-220A insertion loss test method.  
Products unable able to meet this specification not to be accepted. 

13. Internal Connections – No plug-in component modules or printed circuit 
boards to be used as surge current conductors. All internal components to be 
soldered, hardwired with connections utilizing low impedance conductors. 

14. Monitoring Diagnostics – Each TVSS to provide the following integral 
monitoring options: 
a. Protection Status Indicators - Each unit to have a green / red solid-state 

indicator light that reports the status of the protection on each phase. 
i. For wye configured units, the indicator lights must report the 

status of all protection elements and circuitry in the L-N and L-G 
modes.  Wye configured units to also contain an additional green 
/ red solid-state indicator light that reports the status of the 
protection elements and circuitry in the N-G mode.  TVSS’ that 
indicate only the status of the L-N and L-G modes not to be 
accepted. 

ii. For delta configured units, the indicator lights must report the 
status of all protection elements and circuitry in the L-G and L-L 
modes.  

iii. The absence of a green light and the presence of a red light shall 
indicate that damage has occurred on the respective phase or 
mode.  All protection status indicators must indicate the actual 
status of the protection on each phase or mode.  If power is 
removed from any one phase, the indicator lights must continue 
to indicate the status of the protection on all other phases and 
protection modes. Diagnostics packages that simply indicate 
whether power is present on a particular phase will not to be 
accepted.  

b.  Remote Status Monitor – The TVSS must include Form C dry contacts 
(one NO and one NC) for remote annunciation of its status.  Both the 
NO and NC contacts to change state under any fault condition. 

c. Audible Alarm and Silence Button – The TVSS to contain an audible 
alarm that will be activated under any fault condition.  There to also be 
an audible alarm silence button used to silence the audible alarm after it 
has been activated. 

d. Surge Counter – The TVSS to be equipped with an LCD display that 
indicates to the user how many surges have occurred at the location. 
The surge counter to trigger each time a surge event with a peak 
current magnitude of a minimum of 50 ± 20A occurs.  A reset 
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pushbutton to also be standard, allowing the surge counter to be 
zeroed.  The reset button to contain a mechanism to prevent accidental 
resetting of the counter via a single, short-duration button press.  In 
order to prevent accidental resetting, the surge counter reset button to 
be depressed for a minimum of 2 seconds in order to clear the surge 
count total. 
i. The ongoing surge count to be stored in non-volatile memory.  If 

power to the TVSS is completely interrupted, the ongoing count 
indicated on the surge counter’s display prior to the interruption 
to be stored in non-volatile memory and displayed after power is 
restored.  The surge counter’s memory not to require a backup 
battery in order to achieve this functionality. 

15. Overcurrent Protection 
a. The unit to contain thermally protected MOVs.  These thermally 

protected MOVs to have a thermal protection element packaged 
together with the MOV in order to achieve overcurrent protection of the 
MOV.  The thermal protection element to disconnect the MOV(s) from 
the system in a fail-safe manner should a condition occur that would 
cause them to enter a thermal runaway condition. 

16. Fully Integrated Component Design – All of the TVSS’ components and 
diagnostics to be contained within one discrete assembly.  TVSS’ or individual 
TVSS modules that must be ganged together in order to achieve higher surge 
current ratings or other functionality not to be accepted. 

17. Safety Requirements 
a. The TVSS to minimize potential arc flash hazards by containing no user 

serviceable / replaceable parts and to be maintenance free.  TVSS’ 
containing items such as replaceable modules, replaceable fuses, or 
replaceable batteries will not to be accepted.  TVSS’ requiring any 
maintenance of any sort such as periodic tightening of connections will 
not to be accepted.  TVSS’ requiring user intervention to test the unit 
via a diagnostic test kit or similar device will not to be accepted. 

b. TVSS’ designed to interface with the electrical assembly via conductors 
to require no user contact with the inside of the unit.  Such units to 
have any required conductors be factory installed. 

c. Side mount TVSS’ to be factory sealed in order to prevent access to the 
inside of the unit. Side mount TVSS’ to have factory installed phase, 
neutral, ground and remote status contact conductors factory installed 
and to have a pigtail of conductors protruding outside of the enclosure 
for field installation. 

18. Lead length between the breaker and suppressor to be kept as short as 
possible to ensure optimum performance.  Any excess conductor length to be 
trimmed in order to minimize let-through voltage.  The installer to comply 
with the manufacturer's recommended installation and wiring practices. 

19. All enclosed equipment to have NEMA 1 general purpose enclosures, unless 
otherwise noted. Provide enclosures suitable for locations as indicated in 
these specifications and as shown on the drawings. 

20. TVSS Manufacturers which may be incorporated in the Work include but not 
limited to Eaton / Cutler-Hammer or Siemens. 
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G. Interiors: 

1. Interiors to be completely factory assembled with bolt on devices. The interior 
to be so designed that circuit breakers can be added or replaced without 
disturbing adjacent units and without removing main bus connectors, and to 
be so designed that circuits may be changed without additional machining, 
drilling, or tapping. Spaces for future breakers to have bussing provided, of 
the required capacity, for the maximum device that can be fitted into them. 

2. All bus to be hard drawn electrolytic copper, having 98 percent conductivity 
and sized on a basis of 1000 Amperes, maximum, per square inch of cross 
sectional area. 

3. Neutrals, where called for, to be grouped and arranged on a common bus. 
4. Each panelboard to be furnished with a full-length ground bus drilled and 

tapped to accommodate a ground cable for each circuit breaker. Cable 
terminals to be provided. 

5. Compression type cable lugs for terminating cables and equipment within the 
panel and entering and leaving the panel to be furnished by the equipment 
manufacturer. Copper compression connectors to be crimp, type, long barrel 
tin plated closed end compression. All connectors to be copper. The barrel for 
each cable lug to be sized for the exact cable size specified. Copper type 
connectors and terminations to be furnished. Copper-Aluminum connectors 
are not acceptable. Connectors to be Burndy Type YA, Panduit Series LCB or 
LCC, Anderson Type VHCL, T & B Series 54800 and 54900 as specified in 
another section of this division. 

6. Breaker terminal lugs to be suitable for copper only cable, if available. 

H. Emergency Lighting Panel (Fuse Type or Lockable Circuit Breaker Type) 

1. Circuit breaker type emergency lighting panel may be provided with lockable 
circuit breaker handles. Circuit breaker type panel shall comply with panel 
construction stated elsewhere in this Specification. 

2. Each emergency lighting fuse type panel shall be of the one compartment, 
safety dead front, plug fuse type, with the rating shown on the Drawings. 
Branches shall be 120 volt, single phase.  

3. Each fuse position shall be provided with a numerical designation strip. 
4. All branch circuit fuses shall be UL, Edison base plug fuse, Type T, of required 

capacity, rated at 125 volts AC in accordance with this section and as 
required. Fuses shall capable of interrupting the maximum short circuit 
current available at their load terminals. 

5. Plug fuse shells shall be back connected to bus bars with studs. Bus bars, as 
minimum, shall be rated at full fuse loads, plus twenty-five percent for 
demand factor.  

2.02 MANUFACTURERS 

A. Manufacturers which may be incorporated in the Work include but not limited to 
Eaton, Illinois Switchboard Corporation, Chicago Switchboard, Berthold Electric Co, 
Eaton Corporation, or Erickson Electric, Square D, or Siemens. 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
PANELBOARDS 
26 47 00 - 10 

 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawing and the equipment manufacturer's instructions. 

B. Each surface mounted panelboard to be supported and mounted away from the wall 
with "C" shaped channel. The channel to be fiberglass, when stray current control 
isolation is required, and hot dipped galvanized steel for normal applications. The 
minimum separation between the equipment and the wall to be one inch. For 
exterior or subway locations mounting channel to be stainless steel. 

C. The equipment to be installed with work space clearances required by the City of 
Chicago Electrical Code. 

D. The equipment to be installed to permit maintenance and replacement of parts, and 
to be clear of all openings with swinging or moving doors, partitions or access 
panels. 

E. Each panelboard to be mounted with the top a maximum of 6 feet, 6 inches above 
the finished floor unless shown otherwise shown on the Drawings. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the PANELBOARDS will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the PANELBOARDS will be included in the contract lump sum price 
as shown in the Schedule of Prices for ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. ELECTRICAL Work: 260000 

END OF SECTION 
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SECTION 26 49 00 

GENERATOR TAP BOX 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. The furnishing and installing of generator tap box as well as required 
appurtenances. 

2. This Contractor to furnish and install the generator tap box as shown on the 
Drawings. 

1.03 RELATED WORK 

A. The Generator Tap Box to be furnished and installed herein have related work in 
various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 261000 “Basic Electrical Materials and Methods” 
3. Section 261230 “Wires, Cables, Splices, Terminations” 
4. Section 261900 “Grounding” 
5. Section 261950 “Identification” 
6. Section 269500 “Electrical Testing” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, shop 
drawings, conduit layouts, installation drawings, diagrams, schedules and samples 
in accordance with Division 01 Section, Submittals, and supplementary 
requirements as stated under the sections of these Specifications for all the 
materials and construction referred to in this section. 

B. The Contractor shall prepare and submit to the Commissioner, for review, before 
fabrication and assembly of equipment, one electronic copy of CD ROM and one 
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electronic PDF copy of shop drawings and other submittals including, but not 
limited to, the following: 

1. Shop drawings showing the elevations, section views and mounting details of 
the equipment. 

2. Shop drawings for the equipment showing components, fabrication and 
installation. All dimensions for rough in work at the site shall be provided. The 
drawings shall show the supports for the installation of the equipment which 
shall be provided as part of this Specification. 

3. The shop drawings shall show the details of bus, connections, terminals, etc. 
including the complete ground bus arrangement and enclosure ground 
connections. 

4. Wiring Diagrams: 
a. Connection diagrams for the wiring of equipment shall be included. 
b. Interconnection diagrams shall show the wiring to equipment. The 

terminal block points shall be clearly identified for the external wiring 
which shall be routed in or out of the cubicles. The wiring diagrams shall 
provide adequate space at the terminal blocks for the addition of cable 
and wire designations for the external wiring to be routed in or out of 
the equipment. 

5. Bills of material shall include all items with catalog cuts describing the 
electrical and   physical characteristics of each item. 

6. Contractor shall check shop drawings for accuracy and contract requirements 
prior to submittal. Shop drawings shall be stamped with the date checked and 
a statement indicating that the shop drawings conform to the specifications 
and drawings. This statement shall also list all exceptions to the specifications 
and drawings. Shop drawings not so checked and noted shall be returned. 

7. The Commissioner’s check shall be for conformance with the design concept 
of the project and compliance with the specifications and drawings. Errors and 
omissions on approved shop drawings shall not relieve the Contractor from 
the responsibility of providing materials and workmanship required by the 
Contract Documents. 

8. All dimensions shall be field verified at the project site and coordinated with 
the work of all other trades. 

C. Provide product overview data, applicable standards and certifications, catalog 
number order information, product selection information, technical data and 
specifications and installation support hardware information. Provide data with 
respect to approved use in classified hazardous locations. Contractor shall submit 
proposed product data for approval by the Commissioner.  

D. The Contractor shall submit, for record and distribution in accordance with the 
Division 01 Sections, Project Closeout, prior to shipment of the equipment, one 
electronic copy on CD ROM and five PDF electronic copies and ten hard copies of 
Instruction, Operation and Maintenance manuals for the equipment. 

1. Operation and Maintenance manuals shall include descriptive bulletins and 
operation leaflets for the equipment. 
a. Each Instruction, Operation and Maintenance manual shall be in a three-

ring hard binder with tabbed sections. The binder cover shall have the 
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project name and equipment name. The lettering shall be block type 
and shall be a minimum height of 1/2 inch. 

b. Each Instruction, Operation and Maintenance manual shall contain the 
"Record Document" Drawings, complete operating and instruction 
manuals, spare parts lists, certified test documents, and other special 
data required for this equipment. 

c. The "Record Document" Drawings larger than 8 1/2 inches by 11 inches 
shall be fan folded. 

2. Spare parts bulletins shall be included with catalog cuts for each item. 
3. Certified test reports shall include all assembly and subassembly test and 

inspection   reports. 

E. The Contractor shall submit shop drawings and other data sheets that were revised 
or modified during installation; in accordance with Division 01 Sections, Project 
Closeout. The Contractor to submit one electronic copy in CD ROM and five PDF 
electronic copies and ten hard copies of any shop drawings and other data sheets 
that were revised or modified during installation. These paper hard copies shall be 
inserted in the previously submitted instruction manuals. 

F. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. The Generator Tap Box to be fabricated in accordance with the details contained in 
the Contract Documents, and to provide adequate and proper space for all wires, 
connections, terminations, and taps. 

B. Cabinet to be provided in a stainless steel type 304 enclosure: 

1. The cabinet to be fabricated from a minimum Number 10 U.S. gage stainless 
steel continuously welded outside of seams, ground smooth and thoroughly 
cleaned. 

2. The cabinet to be equipped with mounting lugs, continuous stainless steel 
piano hinged overlapped double doors on the front, continuous stainless steel 
piano hinged drop down door on the bottom for temporary generator cable 
entrance. Doors to be equipped with stainless steel Corbin 1000 lever handle 
cabinet locks with CAT 60 key and three-point latching. Doors to also be 
provided with stainless steel padlocking provisions. 

3. The cabinet to be a rated NEMA Type 3R enclosure. 
4. Specific site requirements may necessitate the addition of floor stands 

constructed of 10 gage Type 304 Stainless Steel. When permanent conduit 
connections are to be made through the bottom of the enclosure the 
enclosure to be designed with extra width for integrated side gutter. 

C. Bus Work: 
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1. Bus bars to be hard drawn silver plated electrolytic copper of 98 percent 
conductivity, rated at a minimum current density of 1000 Amperes per square 
inch and to be installed as shown on the Drawings. 

2. Insulators to be provided as required and as shown on the Contract Drawings. 
Standoff insulators for bus bars to be 600 volt rated. Enclosure to be provided 
with a one inch thick insulated back pan size as shown on the Drawings. 

3. Load side lugs for permanent connection to the station distribution system to 
be provided for cable sizes as shown on the contract drawings and to be 
provided as long barrel 2 hole for phase and neutral connections and long or 
short barrel 1 hole for ground connection. Lugs to be copper compression 
type in accordance with specification. Lugs for temporary connections of 
generator cables to be current rated specifically designed and approved for 
use with extra flexible copper emergency cables. 

2.02 MANUFACTURERS 

A. Manufacturers which may be incorporated in the Work include but not limited to 
Illinois Switchboard Corporation, Berthold Electric Company, or Hoffman. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Equipment to be installed as shown on the Drawings. 

B. Unless otherwise indicated conduit openings as required for the installation of 
conduits indicated on the Drawings to be provided by the installing Contractor. 
Conduit connections to be made with weatherproof conduit hubs. 

C. Cabinets to be supported and mounted as shown on the Drawings with stainless 
steel channels. The minimum separation between the equipment and wall to be one 
inch. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the GENERATOR TAP BOX will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment 
for the Work for the GENERATOR TAP BOX will be included in the contract lump 
sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 
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4.03 PAY ITEM ACCOUNT NUMBER 

A. ELECTRICAL Work: 260000 

END OF SECTION 
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SECTION 26 50 10 

LIGHTING FIXTURES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specifies the methods of construction and installation that apply to lighting 
fixtures, exit lights, emergency lights, motion sensor switches and accessories 
required for a complete interior and exterior lighting system at rapid transit 
stations. 

B. The Contractor to furnish and install all lighting fixtures as shown on the Drawings 
and indicated on the light fixture schedule. 

C. The Contractor shall provide custom wireways with Platform and Platform Exit Stair 
luminaires. The custom shall be complete with custom mounting brackets. The 
wireway shall be provided by the approved manufacture so that all material and 
finishes match. 

D. All fixtures to have UL label, CSA label, ETL label and/or other National Recognized 
Testing Laboratory (NRTL). 

E. Fixture catalog numbers specify the standard of quality and appearance required 
and to represent the basic fixture of that type. Substitutions to the listed acceptable 
manufactures will not be accepted until the Contractor has complied with the 
requirements of the Related Documents, Submittal Procedures. 

F. Lamps, mounting brackets and mounting hardware for all fixtures to be supplied by 
the Contractor. 

G. LED light sources and power supplies to be supplied by the approved manufacturer. 

1.03 RELATED WORK 

A. LIGHTING FIXTURES specified to be furnished and installed herein have related 
work in various other sections, including, but limited to: 
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Section 26 01 00 “General Provisions”
 Section 26 03 00 “Electrical Demolition” 
 Section 26 05 00 “Raceways and Boxes” 
 Section 26 10 00 “Basic Electrical Materials and Methods” 
 Section 26 12 30 “Wires, Cables, Splices, Terminations” 
 Section 26 14 10 “Wiring Devices” 
 Section 26 17 00 “Local Control” 
 Section 26 17 50 “Local Control Panels” 
 Section 26 19 00 “Grounding” 

 Section 26 19 50 “Identification” 
 Section 26 47 00 “Panelboards” 
 Section 26 95 00 “Electrical Testing” 

1.04 SUBMITTALS 

A. Contractor shall provide submittals for luminaires as indicated in the “Lighting 
Fixture Schedule.”  

B. Excess delivery times shall not be an acceptable cause for substitution of specified 
luminaires.  Notify Architect/Engineer of any long lead luminaires that may impact 
project schedule within two weeks of contract award.  Beyond two weeks the 
contractor is responsible for any costs associated with expediting the manufacturing 
process of the specified luminaire and/or cost associated with an approved 
substitute luminaire is allowed by Architect/Engineer. 

C. The Contractor shall prepare and submit one electronic copy of CD ROM and one 
electronic PDF copy to the Commissioner for review before fabrication according to 
the requirements of the general conditions and Division 1, submittal Section of 
these Specifications of each of the following: 

 Product Data for each fixture type, each lamp type, accessories, brackets 
and poles. The Contractor shall submit catalog literature for each luminaire 
specified in booklet form with index and a separate sheet for each luminaire, 
assembled in luminaire “type” alphabetical order, with specified luminaire 
data as required below. 

 Include data on features, accessories, finishes, and the following: 

a. Physical description of luminaire including dimensions. 
b. Emergency lighting units including battery and charger. 
c. LED driver. 
d. Energy-efficiency data. 
e. Life, output (lumens, CCT, and CRI), and energy-efficiency data for 

lamps. 
f. Photometric data and adjustment factors based on laboratory tests, 

complying with IESNA Lighting Measurements Testing & Calculation 
Guides, of each luminaire type.  The adjustment factors shall be for 
lamps, ballasts, and accessories identical to those indicated for the 
luminaire as applied in this Project. 
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g. Manufacturer Certified Data:  Photometric data shall be certified by a 
manufacturer's laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program for Energy Efficient 
Lighting Products. 

h. LED compliance testing documentation in accordance with IESNA LM-79 
and LM-80 and the DOE CALiPER testing documentation for all solid-
state luminaires. 

i. Vibration test reports for each fixture type demonstrating compliance to 
3G level vibration testing. 

D. Shop Drawings:  For nonstandard or custom luminaires.  Include plans, elevations, 
sections, details, and attachments to other work. 

 Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location 
and size of each field connection. 

 Wiring Diagrams:  For power, signal, and control wiring.   

E. Furnish quality control testing and inspection reports for the specified Quality 
Control inspections and tests. 

F. Furnish statement of application in form stipulated by Commissioner, signed by the 
Contractor and Installer, stating that the Work was provided in compliance with the 
Contract Documents and that the installation was proper for the conditions of 
application and use. 

G. Furnish record drawings annotated with the changes made during installation of the 
Work so as to be a complete set of “as installed” drawings and wiring diagrams. 

H. Furnish point by point calculations for all areas illuminated by submitted fixtures. 
Calculations must be performed using CTA standard maintenance factor. 
Calculations to comply with latest revision of the CTA Electrical, Infrastructure 
Design Criteria Manual. 

I. Samples:  For each luminaire indicated in the “Lighting Fixture Schedule.”  Each 
Sample shall include the following: 

 Full assembly 
 Lamps and drivers, installed. 
 Cords and plugs. 
 Pendant support system. 
 Turn over samples to Commissioner as additional spare parts. 

J. Point by Point Calculations  

 Furnish point by point calculations for all areas illuminated by submitted 
fixtures. Calculations shall be performed using 0.70 overall light loss factor 
(LLF) for Platform and outdoor locations and 0.85 overall LLF for Station 
indoor locations. Contractor shall coordinate in the event area is being 
illuminated by more than one type of fixtures. Calculations shall be in 
compliance with CTA design criteria illumination levels. 
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 Minimum illumination 2 feet from edge of platform shall be 20-foot candles. 
Maximum or minimum foot candles shall be within 25 percent of targeted 
foot candles listed in the CTA’s Design Criteria. 

K. See Section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 

1.05 INSTALLATION INSTRUCTIONS 

A. The Contractor shall submit, for record and distribution in accordance with the 
Division 01 Sections, Project Closeout, prior to shipment of the equipment, two 
electronic copies on CD ROM, five electronic PDF copies and ten hard copies of 
Instruction, Operation and Maintenance manuals for all electrical fixtures and 
related items. 

 Operation and Maintenance manuals shall include descriptive bulletins and 
operation leaflets for the equipment. 

a. Each Instruction, Operation and Maintenance manual shall be in a three-
ring hard binder with tabbed sections. The binder cover shall have the 
project name and equipment name. The lettering shall be block type 
and shall be a minimum height of 1/2 inch. 

b. Each Instruction, Operation and Maintenance manual shall contain the 
"Record Document" Drawings, complete operating and instruction 
manuals, spare parts lists, certified test documents, and other special 
data required for this equipment. 

c. The "Record Document" Drawings larger than 8 1/2 inches by 11 inches 
shall be fan folded. 

 Spare parts bulletins shall be included with catalog cuts for each item. 
 Certified test reports shall include all assembly and subassembly test and 

inspection reports. 

B. The Contractor shall submit two electronic copies on CD ROM, five electronic PDF 
copies and ten hard copies of shop drawings and other data sheets that were 
revised or modified during installation; in accordance with Division 01 Sections, 
Project Closeout. These hard copies will be inserted in the previously submitted 
instruction manuals. 

1.06 QUALITY ASSURANCE 

A. Equivalency of luminaires is determined by Engineer and includes the following data 
for comparative purposes. 

 Efficiency. 
 Efficacy. 
 Distribution. 
 Construction. 
 Design compatibility. 
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 Manufacturer reliability based upon past performances. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by 
manufacturers' laboratories that are accredited under the National Volunteer 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended location and application. 

D. Luminaires to be compliant with UL Standards, CEC, and RoHS. 

1.07 COORDINATION 

A. Coordinate layout and installation of luminaires and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC 
equipment, fire-suppression system, and partition assemblies. 

B. Pre-Installation meeting: Approximately two weeks before the scheduled 
commencement of work on the site, convene a meeting to review site conditions, 
access to installation areas, and coordination with other trades.  Do not proceed 
with installation until proper conditions for installation are verified. 

1.08 WARRANTY 

A. Warranty Requirements for All Fixtures: 

 The fixture and all its components to be warranted by the fixture 
manufacturer to be free from defects in material and workmanship for a 
period of three (3) years from the date of installation.  
The Contractor to agree to promptly correct by repair or replacement any 
defect or failure of compliance that may develop within one (1) year of the 
date of substantial completion. Any part or material replaced under this 
warranty to be warranted for additional one (1) year period from the date of 
replacement. 

 The Contractor's obligation to include reimbursement to the City for any 
labor, material, transportation or reinstallation costs incurred by the City in 
making any correction assented to by the Contractor. 

B. Additional Warranty Requirements for LED Fixtures: 

 The LED and driver components to be additionally warranted by the 
manufacturer for a total period of ten (10) years from date of substantial 
completion against defects in materials and workmanship that result in a 
fixture lumen depreciation of 30 percent or greater. The maximum allowed 
lumen depreciation annually is 3 percent. 
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PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. The Contractor to furnish and install all lighting fixtures in strict accordance with the 
Lighting Fixture Schedule or Lighting Fixture Details as described hereunder or on 
the Drawings. Fixtures to be complete with all necessary accessories and related 
work including lamp holders, lamps, ballasts/LED power supplies, starters, LED light 
sources, prismatic style lens, frames, support, wiring and all connections. The 
Contractor to provide supports from framework where no finished ceiling occurs. 

 The Contractor shall provide and install poles and all accessories for pole 
mounted light fixtures. 

B. The Contractor to provide auxiliary supports for mounting fixtures in areas without 
ceilings (i.e. exposed beams and joists) as may be required for proper installation 
of fixtures. Such supports to span a minimum of 2 joists for each individual fixture, 
and to be securely and suitable anchored to same. Fixtures not to be supported 
from underside of roof deck or built tees except as specifically noted otherwise on 
the Drawings, the detail to be followed. 

C. Fixtures to bear the Underwriter's Laboratories and shall be purchased, wired and 
installed in accordance with regulations applicable to the CEC. 

D. The Contractor to provide adequate protection for fixtures and at completion of the 
work they to be clean and free of foreign material. Replace all burned out or 
defective lamps, starters, etc., until such time as the Commissioner/CTA takes 
complete occupancy of the facility. 

E. All material furnished under this contract to be new and of the best quality 
practicable for the application. 

F. All fixtures to be constructed to be sturdy and rigid. Fixtures located in public areas 
at a mounting height of ten feet or less to be designed to be vandal resistant. 

G. Fixtures and all components to be constructed, assembled and fastened for 
maximum endurance to the vibration (3G vibration test at 100,000 cycles) present 
on CTA platforms. 

H. Fixtures to have simple lines and a clean uncluttered appearance. There to be a 
minimum of exposed hardware. 

I. The fixture to be so constructed, hinged and latched that driver/transformer 
replacement, power supply replacement, and LED light source component 
replacement can be performed safely by one individual from a centrally located 
ladder, without requiring relocation of the ladder. 

J. Fixtures to be designed and tested to maintain the temperature of all interior 
components (LED modules, drivers/transformers, gaskets, diffusers, etc.) below 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

 
LIGHTING FIXTURES 

26 50 10 - 7 

their respective manufacturers recommended normal operating temperature, for 
any predictable electrical or environmental operating condition. 

K. Each fixture to be assembled from material components in a careful manner by 
persons experienced in their line of work. Forming, assembly and subassembly to 
be accomplished such that all parts come together in the fixture to form a 
complete, well fitted integrated assembly. 

L. Conduit and wire entries to the fixture shall be through knock-outs provided by the 
fixture manufacturer on the top or end plate of the chassis. Entry shall be flush with 
the top of the fixture. All penetrations to the fixture shall be properly sealed. Field 
drilled holes shall be sealed with manufacturer supplied gasket. 

M. The entire lens area of the fixture (exclusive of door frame members) to be 
uniformly  illuminated.  There to be no black or unlit areas including those areas 
where drivers/transformers, power supplies, or mounting hardware are located. 

N. Fixtures and luminaires primarily made of steel must be manufactured in the United 
States and adhere to the ARRA Buy American Compliance Act on all Federally 
funded projects. 

O. Exterior Light Poles 

 The Contractor shall provide and install poles and all accessories for pole 
mounted light fixtures. 

 If light poles are required for platform lighting, provide 4 inch diameter 
tubular steel luminaire support poles. Poles shall be of sufficient length to 
provide a nominal height of ten feet above the platform when resting on the 
platform support beams. Poles shall be designed for a maximum wind 
loading of 100 MPH, with the specified fixture. Provide plates, supports, and 
hand holes. 

 All welds shall be ground smooth and the poles shall be given a shop coat of 
primer, and made ready for field painting as indicated in specification 26 10 
00 Basic Electrical Materials and Methods. 

 The ingress protection (IP) rating of the pole mounted light fixture shall be 
IP-66. 

2.02 POWER DISCONNECT FOR LED DRIVER 

A. Provide a power disconnect in the conductors supplying the fixture LED engine.  

B. Disconnect to be self-aligning (polarized) snap in type and to contain three wires, 
one each for the hot, neutral and equipment ground conductor. 

C. Disconnect to facilitate easy removal of the LED engine for maintenance and to be 
prewired by the fixture manufacturer. 

D. Male side of disconnect to be connected to the LED engine power lead-in wires so 
that exposed contacts are dead in the disconnected position. 
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E. Disconnect to be UL listed. The dielectric strength of the connector to be 1500 volt 
minimum. 

2.03 WIRING FOR FIXTURES 

A. Wire inside fixtures to be copper conductor of ampacity required plus twenty-five 
percent for continuous load. 

B. Insulation to be rated for 1000 volt AC and to be rated for operation at a minimum 
200 degrees Celsius in dry locations. 

C. Provide type FF glass braid insulation. 

D. All connections inside the fixtures to be made with wire nuts rated for a minimum of 
plus 90 degrees C. 

2.04 ON/OFF TOGGLE SWITCH FOR FIXTURES 

A. Provide a toggle switch or quick disconnect in the conductors feeding lamps or LED 
boards from the ballast or LED engine.   

B. Toggle switch to contain all wires and equipment ground conductor.  Toggle Switch 
to facilitate easy removal of the power supply for maintenance and to be prewired 
by the fixture manufacturer. 

C. Toggle switch to be UL recognized and CSA approved. The dielectric strength of the 
connector to be 1000 volt minimum. 

D. Toggle Switch to be installed next to power supply. 

2.05 FUSE HOLDER AND FUSE FOR FIXTURES 

A. Fuse holder to have compact through-panel design and facilitate easy replacement 
of fuse. 

B. Fuse Holder to be rated for 30 Ampere, 600VAC. 

C. Fuse Holder to be UL recognized and CSA approved.  

D. Fuse shall be replaceable type and shall be properly rated to protect the fixture, 
minimum 5 Ampere replaceable fuse. 

2.06 LED LIGHT SOURCE FIXTURES  

A. General: 
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 Manufacturers shall have at least (5) years experience manufacturing LED 
fixtures. 

 LED Light Source Fixtures to be of the type called for on the light fixture 
schedule. 

 Available Manufacturers as listed in the Lighting Fixture Schedule on the 
Drawings. 

 The LED light source shall have a color temperature of 4000 Kelvin as shown 
on the Drawings and color rendering index (CRI) of 80 minimum. 

 Lumen depreciation shall be measured according to IESNA LM-80. Reported 
lumen maintenance shall be reported and calculated according to IESNA TM-
21. Luminaire manufacturer shall report all lumen maintenance values using 
the EnergyStar TM-21 calculator. All photometric data shall be obtained from 
a ILAC Accredited facility using IESNA LM-79. 

 Life/lumen maintenance shall provide greater than or equal to 70 percent of 
the initial lumens L70 at 100,000 hours. The maximum allowed lumen 
depreciation annually is 3 percent. 

 The fixtures shall be rated for operations at minus 30 to plus 40 degrees 
Celsius. 

 The fixture efficacy shall not be less than 85 lumens/watt delivered. 
 The LED boards and driver shall not be mounted directly to the fixture 

housing and shall be mounted with standard available hardware. 
The LED chips used shall be manufactured by Samsung, Cree, Philips-
Lumiled, or Nichia. 

 The fixture shall be Design Lights consortium (DLC) listed, and RoHS 
compliant. 

 Fixture shall have integral over-temperature protection which does not result 
in the fixture turning off but rather the reduction of drive current through 
dimming. 

 LED lighting components shall be nominal length as required to completely 
and uniformly fill the luminous opening of the fixture. 

 Fixtures shall have a minimum IP 65 rating or UL wet listed label. 

B. LED Light Source Fixture Sub-Assembly: 

 Each LED Light Source Fixture to consist of one complete sub-assembly 
designed for field installation. Sub-assembly to consist of the following: 

a. LED board. 
b. Heat sink/chassis.  
c. Mounting plate. 
d. Power supply. 
e. Internal ON/OFF toggle switch.  
f. Fuse. 

 LED light source sub-assemblies will be built to UL8750 for LED Lighting 
Equipment and to UL1598C for Luminaire standards. 

 The LED light fixture to consume zero (0) watts in the off-state, excluding 
any control devices. 

 Installation and maintenance instructions for all LED light source sub-
assemblies to be provided by the manufacturer. 
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 LED Light Sources shall have a minimum CRI of 80 with a minimum CCT of 
4000K unless otherwise stated on the Drawings. 

C. LED Power Supply: 

 Power supply to be Class 2 rated for a nominal input voltage of 120 to 
277VAC with a voltage range of 108 to 305 VAC and a constant output 
voltage of 24VDC with an input frequency of 50/60 Hz, Nominal current of 2 
Ampere, Current range of 1 Ampere to 2 Ampere, Current overshoot less 
than 20 percent, Ripple current less than 5 percent, and output voltage 
range of 18 to 24 VDC. 

 Power Supply to be securely fixed to mounting plate so that it is not affected 
by vibrations. 

 Power supply to carry UL and CE labels. 
 Power supply to be rated for temperatures ranging from minus 30 to plus 40 

degrees C. The power supply to be suitable for use in dry and damp 
locations. The Total Harmonic Distortion (THD) to be less than 20 percent. 
The power supply to have a power factor greater than 95 percent. The 
power supply to have an audible noise rating of Class A or better. 

 Power supply line transient harmonics to comply with EN 61003-2 and EMC 
immunity to comply with IED 640004-4. Surge protection to comply with 
combination wave test procedures per IED 610004-5 and ANSI C62.41. 

 The power supply to be long-life (100,000 hours) and carry a ten (10) year 
warranty. 

 Manufacturer to be a full line power supply manufacturer with a ten (10) 
year history of producing power supplies for the North American Market. 

 The power supply to conform to FCC rules and regulations, as per Title 47 
CFR Part 15 Non-Consumer (Class A).  

 The electronic power supply to be Philips Advance, MeanWell, Thomas 
Research Product, or approved equal. 

D. Lumen Depreciation: 

 Lumen depreciation per IESNA LM-80 is compared to the published lumen 
output of the product per IESNA LM-79 testing and reporting standards. 

 Normal accumulation of particles on the optical surfaces to not be factored 
into the lumen depreciation. 

 A Coloring Rendering Index (CRI) of 85 or higher to apply to all LED lamps. 

E. Light Engine Wattage: 

 Light engine wattage will vary by light fixture type. 
 Life/lumen maintenance to provide greater than or equal to 70 percent of 

the initial lumens at 100,000 hours. 

2.07 RECESSED FIXTURES 

A. Recessed fixtures to be of type suitable for mounting in the type of ceiling as 
scheduled on the Fixture Schedule. Variations to catalog numbers indicated on the 
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Fixture Schedule to be made by the Contractor prior to placing order for the fixtures 
to insure proper mounting arrangement. 

2.08 EXTERIOR LIGHTING 

A. The Contractor to furnish labor and install all material necessary to provide exterior 
lighting as indicated on the Drawings. 

 Fixtures to be suitable for outdoor surface and suspended mountings. 
 Fixtures to be of the enclosed and gasketed type suitable for wet locations. 
 Ends and body to be one piece or to be made one piece by continuous 

(Heliarc) welding all seams, grinding them smooth and finishing to match 
the various parts. 

 Fixtures shall be IP-66 rating unless shown otherwise on the “Lighting 
Fixture Schedule”. 

B. Chassis Construction: 

 Chassis of exposed fixtures to be constructed of Number 316 stainless steel. 
 All seams in the chassis to be externally welded shut, ground smooth and 

finished to make a watertight enclosure. Welding to be continuous of the 
Heliarc type. 

 Strength: 

a. Fixture chassis to be designed with sufficient rigidity and strength to 
protect the components inside from damage and withstand without 
fracture or excessive permanent distortion due to weather or 
moderately determined acts of vandalism. 

b. Fixture to withstand without damage 100 MPH winds and ice loads.  
c. Fixture to withstand without excessive or permanent distortion a two 

hundred pound weight suspended from one end when it is supported 
from one point, 6 inches in from the fixture ends on its central axis for 
the 4 foot fixture. 

 Chassis to be shaped to enhance structural rigidity and to provide a seat on 
which the door frame and its gasket to seal. 

C. Finishes: 

 Stainless steel fixtures to have a natural satin Number 4 finish. 
 Seam welds on all chassis to be ground smooth and finished to match 

surrounding metal. 

D. Diffuser (Door) Frame: 

 Frame to rigidly and totally enclose and support the perimeter of the fixture 
diffuser and to mate with the fixture chassis to form a weather tight seal. 

 Frame to be constructed of minimum 12 gage angle iron. Corner to be 
mitered and seams fully welded and ground smooth. Frame material to be 
the same as chassis. 
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 Frame members and joints between members to have sufficient rigidity as a 
unit to prevent distortion during re-lamping. 

 Frame to be fully hinged along the long axis of the fixture with a continuous 
hinge. Door frame to be attached to hinge at every six inches with stainless 
screws. 

 Door frame to be so constructed and latched that the sealing gasket 
interface between the chassis and frame is compressed along its entire 
length. 

 Frame to be constructed to permit removal of lens for replacement without 
demounting the fixture or removal of the door. Removal to be accomplished 
without breaking or distorting the frame. 

 Frame to securely enclose the diffuser but to provide adequate clearance for 
differential thermal expansion and contraction and to permit diffuser to 
deform when it accepts impact. 

E. Gaskets: 

 Gasketing to be continuous on both sides and ends of the fixture between 
the hinged door and the upper housing (chassis) and between the diffuser 
and its supporting frame fixture body. 

 Gasketing material to be close cell sponge neoprene, soft or medium 
density, evenly textured with high resistance to aging, heat, ultra-violet 
light, water, oils, weathering and setting. 
Gaskets to be cemented to the various components with resilient neoprene 
sealing compound. Compound to be compatible with the finish to which it is 
applied. 

 Gasket to not exhibit any noticeable stiffening at temperatures down to 0 
degree F and to be satisfactory for long life in summer and winter 
temperatures in Chicago. 

 Water and aqueous solutions to not cause swelling nor be absorbed by the 
gaskets. 

 Gasket to be self-extinguishing and flame resistant. 

F. Mechanical Components: 

 Hinges for external fixture components. 

a. Hinges to be continuous and designed to prevent accidental 
disconnection of connected fixture components while being hinged down 
and in the open position. 

b. Hinge to be fabricated from the same material as the pieces connected 
thereby and to be sufficiently rigid to prevent distortion in service. 

c. Hinges where not an integral part of connected components to be 
affixed to the pieces connected thereby with a continuous weld or other 
approved means to prevent distortion in service. 

 Hinges for internal fixture components: 

a. Hinges for reflector and other internal fixture components to be suitable 
for the weight suspended and the service requirements. 
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b. Hinges to be firmly affixed to the pieces they connect and to not bend or 
distort in service. 

c. Hinges to be fabricated from the same or galvanically compatible 
materials as the pieces connected thereby. 

d. Hinges to be designed to prevent accidental disconnection of fixture 
components connected thereby while being hinged down and in the 
open position but to be capable of ready disconnection for removal or 
replacement of parts. 

 Locking Devices: 

a. All locking devices that must be activated for maintenance or relamping 
to be stainless steel with positive lock-up that will not disengage due to   
vibration caused by the trains. 

b. All locking devices to be of the captive design. Only stainless retainers 
to be used to retain the screws in place. 

c. External locking devices to be tamper resistant screws. 
d. Internal locking devices to be quarter turn fasteners thumb operated 

type. 

 Fasteners: 

a. All threaded fasteners to be made of the same material as the piece into 
which they are threaded. No aluminum fasteners will be permitted. 

b. All fasteners to have a thread sealant applied to prevent vibration from 
loosening same. 

G. Illumination Components: 

 Lamps: 

a. LED 
1) LED lighting components to be nominal length as required to 

completely fill the length of the fixture. 
2) LED color 4000K 

 Reflectors: 

a. Reflectors to be formed from stainless steel and to extend the full width 
and length of fixture. 

b. Reflector to fasten into position with 1/4 turn fasteners and to lock- up 
tight to prevent noise during vibration of fixture. 

c. Reflectors to be finished with high reflectivity glass white enamel, baked 
on after the reflector has been degreased and phosphatized. Minimum 
reflectivity to be eighty-seven percent. 

d. Reflector mounting to be such that the reflector can be easily removed 
for ballast changing by one man unaided. 

e. Reflector to be prevented from falling out of the fixture when it is 
unlatched. Provide safety chains, hinges or other approved means of 
sufficient number and so located as to prevent reflector from swinging 
down and causing injury. 
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f. Reflector to be "V" shaped in the middle to give better lighting 
distribution and increase the efficiency of the fixture. 

 Diffuser: 

a. Diffuser to be fabricated from 0.187 inch thick prismatic clear 
polycarbonate. 

b. Diffuser to effectively obscure the outline of the source during fixture 
operation and to as far as practical maintain an even surface brightness 
across the diffuser. 

c. Lens/diffuser to be fully enclosed and mechanically held in a completely 
gasketed, rigid door frame. 

d. The combination of lens/diffuser to have all edges sealed to keep out 
dust, dirt and moisture. 

e. Provide prismatic and clear polycarbonate lens manufactured from 
General Electric "Lexan" or Rohm and Haas "Tuffac". 

f. The light transmittance rating of the lens to be 0.86 inch minimum.  
 

H. UTILITY POLES: 

 Provide tubular steel support poles as shown on the Drawings. Poles to be of 
sufficient length to provide a nominal height of ten feet above the platform 
when resting on the platform support beams. 

 Poles to be designed for a maximum wind loading of 100 MPH, with the 
specified fixture. 

 Provide plates, supports, and handholes as shown on the Drawings. 
 All welds to be ground smooth and the poles to be given a shop coat of 

primer and made ready for field painting as indicated in Specification 
261000. “Basic Electrical Materials and Methods” 

2.09 LIGHT CONTROL 

A. Provide local switching for all employee, maintenance, equipment and storage 
spaces. 

B. All platform lighting shall be controlled from a single photocell, and panelboard 
mounted electrically held contactor, as shown on the Drawings. 

C. Provide local switching or occupancy/vacancy sensors for all employee, 
maintenance, equipment and storage spaces.  All other individual circuit switching 
shall be done at the panel board. 

D. Bridge Level lighting to be controlled by the single photocell and dimmer control 
system to allow for automatic light level controlling. 

E. Provide Late Night Shut down controls as shown on the Drawings. 

F. Lighting Contactors: 
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 Contactors shall be panelboard or control panel mounted as called for on the 
Drawings. 

 Contactors shall be 600 volts AC, and ampere rated as required, electrically 
operated, and held.  

 Acceptable manufacturers shall be Automatic Switch Co., Zenith, or Square 
‘D’. 

G. Photo-Electric Control: 

 The Contractor shall provide an automatic photo control as shown on the 
Drawings with the following features: 

a. The capacity shall be 1800 watts tungsten at 120 or 208-277 volts, 60 
Hertz. 

b. The contacts shall be single pole, single throw; contact position at night 
shall be normally closed. 

c. Three prong locking type photo control shall be with locking type 
receptacles mounting bracket. 

d. High impact plastic weatherproof enclosure shall be with built-in lighting 
arrester. 

e. Temperature range shall be minus 40 degrees F to plus 170 degrees 
Fahrenheit. 

f. Thermal delay of 15 seconds shall be provided to prevent switching by 
artificial light. 

g. Hermetically sealed cadmium sulfide light sensitive element shall be 
provided. 

h. Operating levels shall be from 2 to 10 foot candles. 
i. Acceptable photo-electric control manufacturer shall be Fischer Pierce 

Co. or Sigma Corp. Series FP-120. 

H. The lighting control panels shall be constructed in accordance with the requirements 
of Section 261750 Local Control Panels 

2.10 ENVIRONMENTAL CONTROL 

A. Gaskets: 

 Gasket shall be applied continuous at specified interfaces. 
 Gasket shall be applied around diffuser and its supporting frame and around 

diffuser door frame and fixture body. 
 Gasket material shall be closed cell neoprene, soft or medium density, even 

textured with high resistance to aging, heat, ultra-violet light, water, oils, 
weathering and setting. 

 Gaskets shall be cemented to the various components with resilient 
neoprene sealing compound. Compound shall be compatible with the finish 
to which it is applied. 

 Gasket shall not exhibit any noticeable stiffening at temperatures down to 0 
degrees Fahrenheit and shall be satisfactory for long life in summer and 
winter temperatures in Chicago. 
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 Water and aqueous solutions shall not cause swelling nor be absorbed by the 
gaskets. 

B. Any drilling made on the fixture for conduit entry or mounting shall be sealed using 
manufacturer supplied gaskets and weather proof silicone sealers. 

2.11 TESTS FOR FIXTURES 

A. Fixtures shall be submitted in accordance with the requirements of Related 
Documents. The Commissioner will determine if the submittal is in compliance with 
the requirements of this specification prior to the final acceptance of the fixture. 
Contractor shall submit one sample of each type of light fixture for approval of the 
Commissioner. 

B. Contractor must require the manufacturer’s production facility available to CTA for 
inspection before and after manufacture of the fixtures called for under this 
contract. 

C. The main beam shall be at 90 degrees to the lens surface.  

D. The following test reports shall be provided for each fixture. 

 Photometric calculations (from 3 separate lighting manufacturers) 
 Vibration test data 
 LM-80 
 LM-79 
 TM-21 projection 

E. Lighting fixture must be completely assembled, wired, adjusted and tested at the 
factory. Provide inspection before and after assembly that must assure correctness 
of design and workmanship. After assembly, custom lighting fixtures must be tested 
for operation under simulated operating conditions. 

F. Complete set of tests must be performed at the factory. Test must include 
manufacturers’ standard, commercial tests as specified. 

G. Overall efficiency (fixture output in lumens/lamp lumens) shall not be less than 50 
percent for all fixtures. 

2.12 FACTORY INSPECTION 

A. Contractor to require the manufacturer’s production facility available to the 
Commissioner for inspection before and after manufacture of the fixtures called for 
under this contract. Provide advance notice of a minimum of six weeks prior to the 
schedule of factory testing. 

B. The Contractor must pay for living, lodging, and transportation expenses for 4 
representatives of the City while engaged in witness of factory tests. Living 
expenses must include transportation, meals, hotel (similar or equal in quality to 
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Holiday Inn Hotels) and a rental car when inspection facilities are out of the City of 
Chicago area 

2.13 EXIT SIGN 

A. General Requirements: Comply with UL 924, be Chicago Code Approved/Wet 
Location, and the following: 

 Provide as indicated on light fixture schedule included with contract 
drawings. 

 Sign Colors and Lettering Size to comply with Chicago Fire Department 
requirements. 

 Internally Lighted Sign: Light source for AC Operation to be White LED, 3.7 
watts, 25 year life expectancy. 

 Standard input voltage to be 120 Volts AC 
 Exit Sign to be suitable for both interior and exterior locations. 
 Housing to 20 gage stainless steel in all areas except Platform. Platform to 

have white powder coat finish. With vandal resistant lens. Provide wider 
housing depth at locations as shown on the drawings to accommodate for 
custom mounting brackets. Coordinate with Architect. 

 Panel: with red letters on white background, City of Chicago approved.  
 Mounting to be ceiling or back. 

B. Exit Signs to be fed fused Emergency Lighting panels that are supplied power from 
the Uninterruptible Power Supply. 

C. Available Manufacturer of Exit Sign fixtures: Subject to compliance with 
requirements, manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

 Big Beam Emergency Systems. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Contractor to install the equipment in strict accordance with the approved shop 
drawings and the equipment manufacturer's recommendations. 

B. There aluminum contacts concrete or dissimilar metal, separate contact surfaces 
with gasket, non-absorptive tape or bituminous coating to prevent corrosion. Use 
stainless steel fasteners. Aluminum fixtures to not be installed in contact with wood, 
or in any other situation where permanent moisture can exist. 

C. Fixtures to be mounted plumb, level and in straight lines. Group-mounted 
fluorescent/LED fixtures to appear as one unit. 
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D. In areas where industrial type fixtures are to be installed such as Equipment 
Rooms, fixtures which are near obstructions near the ceiling such as ducts, large 
pipes, groups of pipes, etc., to be suspended so that the bottom of the fixture is not 
higher than the bottom of the duct, etc. Outlets not to be located until the location 
of these obstructions are determined. Outlets to not be covered; conduits to be 
installed exposed. Fixture to have standard wireguard. 

E. Lighting poles, when required, to be installed as shown on the Drawings. The 
installation to result in vertically plumb poles, and to provide for a minimum of 
fixture vibration. 

F. The Contractor to supply all required lamps/LED lighting components, clean lamps, 
diffusers, globes, reflectors and exposed-to-view surfaces of fixtures after aiming 
and adjusting have been approved. 

G. The Contractor to provide gasketing and other means to make the fixture mounting 
and conduit entry watertight. 

H. A 12” maximum length of liquid tight flexible conduit must be installed for 
connection between fixture and outlet box unless otherwise shown.  Use fixture 
wire from outlet boxes in branch circuits to lighting fixtures. 

3.02 FIXTURE SUPPORTS 

A. It is the Contractor's responsibility to provide and install all hardware to support all 
lighting fixtures adequately. Mounting hardware must be stainless steel except 
when Unistrut is used. 

B. Each lighting fixture to be rigidly supported from the building construction and to 
include suspension hangers devices and extra steel work for fixture support where 
required. 

C. The Contractor to coordinate with the work of other trades to determine 
modifications required to make fixtures suitable for the location as installed, and 
verify the construction prior to fixture fabrication. 

D. Recessed fixtures to be provided with the proper plaster frame or suitable adapter 
to receive the finished ceiling construction. 

E. Where suspended ceilings with steel channels occur, outlets and fixtures to be 
supported on members resting on the channel framework. In no case to fixtures be 
supported from plasterboard, plaster or acoustic material. No chains to be used for 
hanging fixtures. 

F. The Contractor not to use the lighting fixtures as raceways. Any connections to 
adjacent fixtures or continuous rows of fixtures to be through the conduit system. 
Unistrut or other metal raceways are not acceptable for wiring connections. 

G. Suspended fixtures to be hung on ball and cushion swivel flexible fixture hangers, 
as manufactured by Appleton Electric Company or approved equal, and furnished by 
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the Contractor and to be adjusted as necessary during installation to insure that all 
fixtures in the same room or area are a uniform height detailed or noted on the 
Drawings. 

3.03 MOTION SENSOR SWITCH INSTALLATION 

A. Provide conduit, wiring and boxes for installation of motion sensor switches to 
control lighting in the space. Install according to manufacturer’s directions. Provide 
for manual over-ride. Install on the line or side of switches. 

B. Program and adjust motion sensor switches for optimum operation at each space 
and Installation. 

3.04 TESTING INSTALLATIONS 

A. The Contractor to furnish necessary personnel and equipment and perform tests 
and adjustments in the presence of the Commissioner. Schedule adjustment of 
exterior installations to occur during hours of darkness. 

B. The Contractor to test lighting circuits for continuity and operation. 

C. The Contractor to test fixtures and mounting poles for continuity of grounding 
system.  

D. The Contractor to aim and adjust fixtures to provide distribution patterns 
approximately as shown and as approved. 

E. Once tested and accepted by the Commissioner, Contractor to provide a minimum 
of 20 percent spare lamps or LED light sources (rounded to nearest whole number) 
for each type of light source provided. 

3.05 CIRCUITING 

A. The Contractor to provide complete branch circuiting between panels and lighting 
fixtures. Circuits to be as shown on the panel schedules. 

B. Final connection to light fixture to be with heat resistant wire of the following type: 

 LED lighting 120 volt, minimum Number 12 AWG Type THWN insulation. 

3.06 IDENTIFICATION 

A. Install labels with panel and circuit numbers on concealed junction and outlet 
boxes.  Comply with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 
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3.07 FIELD QUALITY CONTROL 
 

A. Furnish necessary personnel and equipment and perform tests and adjustments in 
the presence of the Commissioner’s Representative.  Schedule adjustment of 
exterior installations to occur during hours of darkness. 

B. Test lighting circuits for continuity and operation. 
 

C. Test fixtures for continuity of grounding system. 

D. Aim and adjust fixtures to provide distribution patterns approximately as shown and 
as approved. 

3.08 ADJUSTING 

A. Upon completion of the Work repair surfaces that have been permanently stained, 
marred, or otherwise damaged.  Replace Work which is damaged or cannot be 
adequately cleaned as directed. 

 

3.09 CLEANING 

A. Upon completion of the Work, remove unused materials, debris, containers and 
equipment from the project site.  In addition to the initial cleaning procedure 
required, and not more than 2 days before occupancy by the Commissioner, clean 
the Work as recommended by the manufacturer. 

3.10 PROTECTION 

A. Protect the Work during the construction period so that it must be without any 
indication of use or damage at the time of acceptance. 

3.11 SPARE PARTS 
 

A. Provide 10% spare LED fixtures for type LED but not less than (3) three of each 
type. 

B. Provide a minimum of 20% spare bulbs and lamps and 5% of spare drivers unless 
noted otherwise (rounded to nearest whole number) for each type of lamp 
provided, but in no case less than two (2) lamps and drivers per fixture type.  
Deliver to the Commissioner in manufacturer’s original packaging and store where 
directed. 
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C. Provide 10% spare door assembly including door, lens and fastening material for 
every fixture type supplied on the job. Deliver to the Commissioner in 
manufacturer’s original packaging and store where directed. 

3.12 FACTORY INSPECTION 

A. Contractor shall require the manufacturer’s production facility available to the 
Authority for inspection before and after manufacture of the fixtures called for 
under this Contract. 

3.13 FACTORY TESTING  

A. The equipment must be completely assembled, wired, adjusted and tested at the 
factory.  Rigid inspection before and after assembly must assure correctness of 
design and workmanship.  After assembly, each switchgear assembly must be 
tested for operation under simulated conditions.   

B. A complete set of tests must be performed at the factory.  The tests must include 
the manufacturer's standard and commercial tests, and specified tests, as specified, 
and a complete simulated operational test of the equipment to guarantee successful 
operation.   

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of LIGHTING FIXTURES will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section. Payment for 
the work of LIGHTING FIXTURES must be included in the contract lump sum price 
as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 55 60 

LIGHT EMITTING DIODE (LED) SIGN BOX FOR INFORMATIONAL SIGNAGE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.02 SUMMARY 

A. Section Includes 

1. LED Sign Box drawing for discernment of applicable CTA sign box 
fabrication details as shown on the Contract Drawings. 

2. The Contractor to furnish, install and connect all illuminated signs and sign 
boxes as shown on the Drawings and indicated on the Schedules. 

3. This section includes providing all materials, equipment and labor to 
fabricate, provide, install and connect the following types of signs: 

a. Light Emitting Diode (LED) Illuminated informational signs and sign 
box cabinets for installation at the interior and exterior of CTA Rapid 
Transit Stations and other locations for customer information. 

b. Include all required accessories, attachment and attachment devices 
necessary for attachment of the sign boxes and make all required 
electrical and other connections. Provide all required conduit, wiring, 
switches, disconnects, other electrical devices and electrical work 
required for functional and proper operation of the signs. 

c. Provide and install illuminated informational signs, sign boxes, 
mounting accessories, attachment devices, and associated hardware 
for installation in accordance with requirements of the contract 
documents. These signs are used at various locations at the transit 
stations and other locations. The number of signs, size of each sign, 
type of sign, graphics, location for each sign and type of installation 
for the signs are indicated on the drawings and/or schedules. The 
Commissioner will supply original artwork for the sign faces in Adobe 
Illustrator electronic format. Remove any existing signs as 
applicable, specified or directed. Provide new and/or additional 
framing and supports as indicated on the drawings or as required for 
proper installation of the signs. Provide mounting accessories, 
attachment devices and associated hardware as specified, as shown 
on the drawings, or as otherwise required. 

d. Verify actual sign locations and installation conditions in the field. 
Verify access to electrical sources and requirements to provide 
power to the illuminated signs and requirements for making 
electrical connections. 
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e. See drawings, schedules, and/or verify in the field for standard and 
special installation details for each sign; type of installation, 
anchorage, mounting heights, mounting conditions, additional 
framing and support required, installation accessories required, 
spacing of anchors and other details. 

f. Refer to Specification Section 26 50 10 for methods of construction 
and installation that apply to interior and exterior lighting systems at 
rapid transit stations and other locations as they apply to illuminated 
sign assemblies. 

4. Sign box assemblies to bear the Underwriter's Laboratories labels and to 
be purchased, wired and installed in accordance with regulations 
applicable to the Chicago Electrical Code. 

5. Sign box manufacturers and catalog numbers provided herein specify the 
standard of quality and appearance required and to represent the basic 
sign box of that type. Substitutions to the listed acceptable manufacturers 
will not be accepted until the Contractor has complied with the 
requirements of the Division 01 Sections, “Submittal Procedures” and 
“Product Substitution Requirements”. 

6. Signs, graphics, sign boxes, bulbs, mounting brackets, mounting 
hardware, electrical wiring, conduit, switches, disconnects and all other 
accessories for all sign boxes to be supplied by the Contractor. The 
Contractor to install the light box assemblies and make all required 
electrical connections for a functional and proper working system. 

7. LED light sources, drivers and electrical accessories and supplies to be 
supplied by the approved manufacturer. 

8. Reference Standards: The work is subject to applicable portions of the 
following standards: 

a. "Electric Signs", Standards for Safety, UL Publication 48, 
Underwriters Laboratories Inc. 

1.03 RELATED WORK 

A. LIGHT EMITTING DIODE (LED) SIGN BOX FOR INFORMATION SIGNAGE 
specified to be furnished and installed herein have related work in various other 
sections, including, but limited to: 

1. Division 10, Graphics Sections apply to this section. 
2. Division 26, Electrical Sections apply to this section. 

1.04 SUBMITTALS 

A. General: Contractor to submit the following in, for the Commissioner review and 
approval: 

B. Product data to include manufacturer's product data, technical data, complete 
technical specifications, construction details and installation instructions relative 
to materials, dimensions of individual components, profiles, finishes, and 
installation details for each type of sign and sign box required. Indicate 
proposed materials and fabrication of sign assemblies. 
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C. Submit shop Drawings to the Commissioner for review and approval prior to 
fabrication of illuminated signs. Provide shop drawings for fabrication of each 
type of sign and sign box. Provide shop drawings for each installation condition 
for each type of sign. Include typical details of materials, fabrication, and 
graphics. Include plans, elevations, and large-scale sections of sign face, sign 
frame or housing, typical members and other components. Show anchors, 
reinforcement, accessories, layout, and installation details. Show electrical 
components and required connections. 

1. Provide complete sign schedule for illuminated sign assemblies, including 
the following information for each sign: 

a. CTA sign identifier.  
b. Quantity. 
c. Mounting type.  
d.  Dimensions 
e. Visual opening  
f. Blank size 
g. Colors 
h. Message 
i. Location(s) 
j. Cross references to the following detail drawings: 

1) Graphic Detail 
2) Elevation Detail 
3) Section Detail 
4) Mounting Detail 

k.  CTA Design Number  
l. Remarks 
m. Mounting Height 
n. Signage Plan Drawing Reference 

2. Provide drawings for graphics for each sign, including dimensions of sign 
face, sign blank, visual opening, sign message and sign colors. 

3. Provide separate elevation details, section details, and mounting details 
for each sign. 

4. For signs supported by or anchored to permanent construction, provide 
setting drawings, templates, and directions for installation of anchor bolts 
and other anchors to be installed. 

D. Provide wiring diagrams from the manufacturer for each type of illuminated sign 
unit. Provide specifications for each type of LED, driver and other electrical 
components used. 

E. Submit samples of each sign material or component used showing finishes, 
colors, surface textures and qualities of manufacturer. 

1. Submit full-size sample units, if requested by the Commissioner. 
Acceptable units may be installed as part of work. 
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2. Color samples, 3 each of all paint colors, on specified materials for 
illuminated signs and station identifier sign. Color samples will be retained 
by the Commissioner. 

3. Provide a sample panel of each sign type, not less than 8-1/2 inches by 11 
inches. Include a panel for each color, texture, and pattern required. On 
each panel include a representative sample of the graphic image process 
required, showing graphic style, and colors and finishes of letters, 
numbers, and other graphic devices. 

4. As required by the Commissioner, provide full size samples for approval of 
any accessories proposed for the installation and attachment of the signs, 
including hangers, straps, frames and other attachment accessories. 

5. The Commissioner is not responsible for any samples that are not 
received. 

F. Submit a material list of all mounting accessories including reinforcing, angles, 
channels, hangers, straps, frames, etc. Indicate all materials, sizes, 
thicknesses, shapes, etc. 

G. Submit a material list of all attachment devices including anchors, screws, 
washers, grommets, and rivets indicating material, size, and spacings. Indicate 
weld types, sizes and locations. 

H. Submit a material list of all electrical components. 

I. Approval of the shop drawings by the Commissioner is required prior to 
issuance of digital artwork file. 

 
1.05 STANDARDS 

A. The work is subject to applicable portions of the following standards: 

1 "Electric Signs", Standards for Safety, UL Publication 48, Underwriters 
Laboratories Inc. 

1.06 QUALITY ASSURANCE 

A. Submit adequate evidence, prior to awarding of the contract, that the items to 
be furnished will conform completely to the contract documents. 

B. Fabricator and Installer to be experienced specialty firms having a minimum of 
5 years successful experience and regularly engaged in fabricating and installing 
work of same types required for this project. Employ only skilled tradesmen 
who are thoroughly experienced with the materials and equipment to be used in 
the work. 

C. Sign/Support Performance to provide outdoor sign assemblies designed, tested, 
and installed to withstand positive and negative wind loading of 40 psf (1.9 kPa) 
wind pressure loading, in accordance with Chicago Building Code. Signs to be 
moisture proof. 
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D. Provide lighting sign boxes and electrical components for illuminated signs that 
are labeled and listed by UL and comply with applicable NEMA standards. 

1.07 DELIVERY, STORAGE AND HANDLING 

A. Signs to be adequately protected during delivery of the work to prevent damage 
by scratches, stains, discoloration, or other causes. The signs to be crated. 
Damage to any surface during fabrication, handling, shipment, storage, and 
installation to be remedied by the Contractor at Contractor's own expense. 

1.08 PROJECT CONDITIONS 

A. Take field measurements prior to preparation of shop drawings and fabrication 
to ensure proper fitting. Show recorded measurements on final shop drawings. 

B. For each location, verify in the field prior to installation the number, location, 
heights, and installation conditions for each type of sign. Discrepancies to be 
reported to the designated representative from the Commissioner for review 
and determination. Similarly, report any conflicts to the proper installation of 
the sign at the location designated. Adjustments in the field will have to be 
made according to actual field conditions. The Commissioner’s field 
representative may also dictate adjustments based on actual field conditions at 
the time of installation. 

C. Contractor to coordinate fabrication and delivery schedule of signs with 
installation schedule of signs, to avoid delays. Contractor to also coordinate 
supply of mounting and installation accessories and attachment devices 
required for installing the signs at each location, according to the installation 
schedule. 

D. Contractor to coordinate and provide all electrical work required including 
conduit, wiring, adequate electrical supply and connections prior to delivery and 
installation of the sign assemblies, to avoid delays and according to the 
installation schedule. 

E. The Commissioner will provide art work for signs in Adobe Illustrator electronic 
format. 

1.09 WARRANTY 

A. Submit a written warranty for the materials and work of this section. All 
materials and work, including installation, to be in exact accordance with these 
specifications and is to be guaranteed for the minimum period of two (2) years 
from date of acceptance by the Commissioner, unless noted otherwise. Upon 
notification of defects or malfunction of the sign within the warranty period, the 
Contractor to make necessary repairs or replacement at the convenience of the 
Commissioner and at no cost to the Contract. 

B. Submit a five (5) year written warranty, signed by the Fabricator, Contractor 
and Installer, warranting that the signage finishes will not develop excessive 
fading or excessive non-uniformity of color or shade; and will not chip, crack, 
peel, pit, or be subject to pin holes, scratching, or otherwise fail as a result of 
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defective materials or workmanship. Upon notification of such details, within the 
warranty period, make necessary repairs or replacement at the convenience of 
the Commissioner and at no cost to the Commissioner. Warranty to cover the 
finishes of all components of the sign assembly: sign face, sign box, sign frame, 
and all accessories. 

1. "Excessive Fading": A change in appearance which is perceptible and 
objectionable as determined by the Commissioner when visually compared 
with the original color range standards. 

2. "Excessive Non-Uniformity": Non-uniform fading during the period of the 
guarantee to the extent that adjacent panels have a color difference 
greater than the original acceptable range of color. 

3. "Will Not Pit or Otherwise Corrode": No pitting or other type of corrosion, 
discernible from a distance of 10', resulting from the natural elements in 
the atmosphere at the project sites. 

C. Additional Warranty Requirements for LED Sign boxes: 

1. The LED light source, driver and other LED components (RoHS compliant) 
of LED sign boxes to be additionally warranted by the manufacturer for a 
period of five (5) years against defects in materials and workmanship that 
result in a signbox lumen depreciation of 30 percent or greater. Upon 
notification of such defects or malfunction within the warranty period, the 
Contractor to make necessary repairs or replacement of the fixture at the 
convenience of the Commissioner and at no cost to the Contract. 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. The Contractor to furnish and install all sign boxes in strict accordance with the 
Lighting Sign box Schedule and Lighting Sign box Details as described 
hereunder or on the Drawings. Sign boxes to be complete with all necessary 
accessories and related work including LEDs, drivers, cable raceways, prismatic 
style lens, frames, support, wiring, conduit and all connections. The Contractor 
to provide supports from framework where no finished ceiling occurs. 

B. The Contractor to provide auxiliary supports for mounting sign boxes in areas 
without ceilings (i.e. exposed beams and joists) as may be required for proper 
installation of sign boxes. Such supports to span a minimum of two joists for 
each individual sign box, and to be securely and suitable anchored to same. 
Sign boxes to not be supported from underside of roof deck or built tees except 
as specifically noted otherwise on the Drawings, the detail to be followed. 

C. Sign box to bear the Underwriter's Laboratories labels and to be purchased, 
wired and installed in accordance with regulations applicable to the City of 
Chicago Electrical Code. 

D. Before, during and after installation of the sign box assemblies, The Contractor 
to provide adequate protection for the sign boxes and at completion of the work 
they to be clean and free of foreign material. Replace all burned out or defective 
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LEDs, drivers, etc., until such time as the Commissioner takes complete 
occupancy of the facility. 

E. All material furnished under this contract to be new and of the best quality 
practicable for the application. 

F. All sign boxes to be constructed to be sturdy and rigid. Sign boxes located in 
public areas at a mounting height of ten feet or less to be designed to be vandal 
resistant. 

G. Sign boxes and all components to be constructed, assembled, fastened and 
connected for maximum endurance to the vibration present on the CTA 
platforms. 

H. Sign boxes to have simple lines and a clean uncluttered appearance. There to 
be a minimum of exposed hardware. 

I. The sign box to be so constructed, hinged and latched that driver replacement 
and LED light source component replacement can be performed safely by one 
individual from a centrally located ladder, without requiring relocation of the 
ladder or removal of the fixture. 

J. Sign boxes to be designed and tested to maintain the temperature of all interior 
components (LEDs, drivers, gaskets, diffusers, etc.) below their respective 
manufacturers recommended normal operating temperature, for any predictable 
electrical or environmental operating condition. 

K. Each sign box to be assembled from material components in a careful manner 
by persons experienced in their line of work. Forming, assembly and 
subassembly to be accomplished such that all parts come together in the sign 
box to form a complete, well fitted integrated assembly. 

L. Conduit and wire entries to the sign box to be field drilled by the Contractor in 
the top or end plate of the chassis. Entry to be flush with the top of the sign 
box. 

M. The entire lens area of the sign box (exclusive of door frame members) to be 
illuminated. There to be no black or unlit areas including those areas where the 
driver or LED holders are located. 

N. Sign boxes and luminaires must be manufactured in the United States and 
adhere to the ARRA Buy American Compliance Act. 

O. Illumination levels on the sign surface to be in the 200 lux range (20 
FOOTCANDLES) or greater to comply with the Commissioner’s Illumination 
requirements as well as the current Americans With Disabilities Act Guidelines 
for Illumination (US DOJ ADAAG – Section A4.30.8). 

2.02 POWER DISCONNECT FOR SIGN BOXES 

A. Provide a power disconnect in the conductors supplying the sign box or LED 
engine. 
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B. Disconnect to be self-aligning (polarized) snap in type and to contain three 
wires, one each for the hot, neutral and equipment ground conductor. 

C. Disconnect to facilitate easy removal of the LED engine for maintenance and to 
be prewired by the sign box manufacturer. 

D. Male side of disconnect to be connected to the LED engine power lead-in wires 
so that exposed contacts are dead in the disconnected position. 

E. Disconnect to be UL listed. The dielectric strength of the connector to be 1500 
volt minimum. 

2.03 WIRING FOR SIGN BOXES 

A. Wire inside sign boxes to be copper conductor of amp capacity required plus 
twenty- five percent (25%) for continuous load. 

B. Insulation to be rated for 1000 volt AC and to be rated for operation at 200 
degrees in dry locations. 

C. Provide type FF glass braid insulation. 

D. All connections inside the sign box to be made with wire nuts rated for a 
minimum of 90 degrees C. 

2.04 ON/OFF TOGGLE SWITCH FOR SIGN BOXES 

A. Provide a power toggle switch in the conductors supplying the sign box power 
supply.  

B. Toggle switch to contain three wires, one each for the hot, neutral and 
equipment ground conductor. 

C. Toggle Switch to facilitate easy removal of the power supply for maintenance 
and to be prewired by the sign box manufacturer. 

D. Toggle switch to be UL recognized and CSA approved. The dielectric strength of 
the connector to be 1000 volt minimum. 

E. Toggle Switch to be installed next to power supply. 

2.05 WEATHERPROOF GASKETS 

A. Gaskets to be continuous on both sides and ends of the sign box between the 
hinged door and the upper housing (chassis) and between the diffuser and its 
supporting frame. 

B. Gasket material to be close cell sponge neoprene, soft or medium density, 
evenly textured with high resistance to aging, heat, ultra-violet light, water, 
oils, weathering and setting. 
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C. Gaskets to be cemented to the various components with resilient neoprene 
sealing compound. Compound to be compatible with the finish to which it is 
applied. 

D. Gaskets to not exhibit any noticeable stiffening at temperatures down to 0 
degrees F and to be satisfactory for long life in summer and winter 
temperatures in Chicago. 

E. Water and aqueous solutions to not cause swelling nor be absorbed by the 
gaskets.  

F. Gaskets to be self-extinguishing and flame resistant. 

2.06 MECHANICAL COMPONENTS 

A. Hinges for external sign box components: 

1. Hinges to be continuous and designed to prevent accidental disconnection 
of connected sign box components while being hinged down and in the 
open position. 

2. Hinge to be fabricated from the same material as the pieces connected 
thereby and to be sufficiently rigid to prevent distortion in service. 

3. Hinges where not an integral part of connected components to be affixed 
to the pieces connected thereby with a continuous weld or other approved 
means to prevent distortion in service. 

B. Hinges for internal sign box components: 

1. Hinges for reflector and other internal sign box components to be suitable 
for the weight suspended and the service requirements. 

2. Hinges to be firmly affixed to the pieces they connect and to not bend or 
distort in service. 

3. Hinges to be fabricated from the same or galvanically compatible 
materials as the pieces connected thereby. 

4. Hinges to be designed to prevent accidental disconnection of sign box 
components connected thereby while being hinged down and in the open 
position but to be capable of ready disconnection for removal or 
replacement of parts. 

C. Locking Devices: 

1. All locking devices that must be activated for maintenance or re-lamping 
to be stainless steel with positive lock-up that will not disengage due to 
vibration caused by the trains. 

2. All locking devices to be of the captive design. Only stainless retainers to 
be used to retain the screws in place. 

3. External locking devices to be tamper resistant screws. 
4. Internal locking devices to be quarter turn fasteners thumb operated type. 

D. Fasteners: 
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1. All threaded fasteners to be made of the same material as the piece into 
which they are threaded. No aluminum fasteners will be permitted. 

2. All fasteners to have a thread sealant applied to prevent vibration from 
loosening same. 

2.07 ILLUMINATION COMPONENTS 

A. Lamps: 

1. LED 

a. LED lighting components to be nominal length as required to 
completely fill the length of the sign box. 

b. LED color 4000K 
c. All LED light source manufacturers which may be incorporated in the 

Work include but not limited to Samsung, Seoul Semiconductor, 
Cree, Philips, or Nichia. 

B. Reflectors: 

1. Reflectors to be formed from stainless steel and to extend the full width 
and length of sign box. 

2. Reflector to fasten into position with 1/4 turn fasteners and to lock-up 
tight to prevent noise during vibration of sign box. 

3. Reflectors to be finished with high reflectivity glass white enamel, baked 
on after the reflector has been degreased and phosphatized. Minimum 
reflectivity to be eighty-seven percent (87%). 

4. Reflector mounting to be such that the reflector can be easily removed for 
driver changing by one man unaided. 

5. Reflector to be prevented from falling out of the sign box when it is 
unlatched. Provide safety chains, hinges or other approved means of 
sufficient number and so located as to prevent reflector from swinging 
down and causing injury. 

6. Reflector to be "V" shaped in the middle to give better lighting distribution 
and increase the efficiency of the sign box. 

C. Diffuser: 

1. Diffuser to be fabricated from 0.187 inch thick prismatic  clear 
polycarbonate for “H” type sign box. Additional diffuser types for 
remaining sign boxes. 

2. Diffuser to effectively obscure the outline of the source during sign box 
operation and to as far as practical maintain an even surface brightness 
across the diffuser. 

3. Lens/diffuser to be fully enclosed and mechanically held in a completely 
gasketed, rigid door frame. 

4. The combination of lens/diffuser to have all edges sealed to keep out dust, 
dirt and moisture. 

5. Provide prismatic and clear polycarbonate lens manufactured from General 
Electric "Lexan" or Rohm and Haas "Tuffac". 

6. The light transmittance rating of the lens to be 0.86 inch minimum. 
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2.08 ENVIRONMENTAL CONTROL  

A. Gaskets: 

1. Gasketing to be applied continuous at specified interfaces. 
2. Gasket to be applied around diffuser and its supporting frame and around 

diffuser door frame and sign box body. 
3. Gasketing material to be closed cell neoprene, soft or medium density, 

even textured with high resistance to aging, heat, ultra-violet light, water, 
oils, weathering and setting. 

4. Gaskets to be cemented to the various components with resilient 
neoprene sealing compound. Compound to be compatible with the finish 
to which it is applied. 

5. Gasket to not exhibit any noticeable stiffening at temperatures down to 0 
degrees F and to be satisfactory for long life in summer and winter 
temperatures in Chicago. 

6. Water and aqueous solutions to not cause swelling nor be absorbed by the 
gaskets. 

B. Conduit entries to be field drilled by the Contractor in the top or end plate of 
each sign box as required. 

2.09 SIGNFACE MANUFACTURERS 

A. Acceptable Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated in the work include, 
but are not limited to, the following: 

1. Illuminated Informational Sign manufacturers which may be incorporated 
in the Work include but not limited to the following: 

a. Western Remac, 1740 International Pkwy., Woodridge, Il. 60517 
(630) 972-7770. 

b. Doyle Signs, Inc., 232 Interstate Rd., Addison, Il. 60101 (630) 543-
9490. 

c. Pannier Graphics, 345 Oak Rd., Gibsonia, Pa. 15044 (800) 544-
8428. 

2.10 MATERIALS 

A. Informational Sign boxes: Enclosure to be stainless steel, 20 gage. Number 4 
finish. 

B. Sign faces: Plastic for the sign faces of Illuminated Informational Signs to be 
graphic- embedded Fiberglass Reinforced Plastic (FRP), translucent, 0.180 
inches thick minimum and 0.250 inches maximum. Follow CTA Specification 616 
for Embedded Fiberglass Signs. Contact the CTA Signage and Wayfinding 
Department for more information. 

C. Silk Screens: Photographic screen. Hand cut screens or digital output will not be 
allowed. 
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2.11 MATERIALS – PLASTIC 

A. All plastic to be UV stabilized. Plastic to be manufactured of a flame retardant 
resin that has been tested to comply with U.L. flammability classification 94V-0. 
Manufacturer to supply certification of conformance plus certification of random 
flame test sampling during production runs as directed by the Commissioner. 

B. All plastic to be manufactured of non-yellowing, clear resins. 

C. Manufacturer of plastic to certify that all plastic meets or exceeds the following 
test standards. If requested, the manufacturer to provide the results of these 
tests to the Commissioner: 

1. MIL Spec P7788A surface endurance and scratch resistance, thermal 
shock, humidity and impact. 

2. OSET Lab, Inc. Emmaqua accelerated weathering for a minimum exposure 
of one million Langleys without color fade. 

3. Federal Test Method Standard 141, Method 6152; “Accelerated 
Weathering”. 

4. United States Postal Service: Acidity, cleaning compounds and fluids. 

a. Two plastic sheets to be immersed in a 0.1 M HCL solution for 30 
minutes. 

b. Two plastic sheets to be immersed in a 0.1 M MH3 solution for 30 
minutes. 

c. Plastic to not be appreciably changed as a result of these tests. 

D. Plastic for the sign faces of Illuminated Informational Signs to be graphic-
embedded Fiberglass Reinforced Plastic (FRP), translucent, 0.180 inches thick 
minimum and 0.250 inches maximum. Substitutions will not be permitted. 

E. Fiberglass Reinforced Plastic (FRP) to be non-yellowing, UV stabilized, acrylic-
modified polyester resin reinforced with high solubility, chopped strand 
fiberglass mat so that the index of refraction ensures total clarity of all color, 
copy and graphics. Glass fibers should not be readily discernable on the sign 
face and signs to have a glass content no less than 28% of the total sign 
weight. 

F. Fiberglass Reinforced Plastic (FRP) to consist of only flame retardant resin that 
has been tested to comply with UL flammability classification 94V-0. 
Manufacturer to supply certification of conformance plus certification of random 
flame test sampling during production runs as directed by the Commissioner. 

G. Down light acrylic lens to be clear prismatic material with ¼ inches clear lexan 
non-glare protective cover, and to be UV stabilized on both sides. 

2.12 GRAPHICS 

A. All copy and graphics to be permanently embedded in the plastic. The resulting 
signs to have all graphic elements inseparable from the plastic in which they are 
embedded. Artwork to become permanent part of plastic sign so it will not 
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delaminate. Laminated products will not be accepted.  Lettering for all signs to 
be Helvetica Bold, upper and lower case, to be electronically reproduced. 

B. Legends to include letters, numbers, arrows, symbols, borders and other 
applications shown for sign panels. 

C. After approval of Shop Drawings, the Commissioner will supply final artwork in 
Adobe Illustrator format. 

2.13 PLASTIC FOR ILLUMINATED STATION IDENTIFIER SIGNS (IF APPLICABLE) 

A. Plastic for letters and logo for Station Identifier Signs to be formed of all natural 
Cellulose Acetate Butyrate (CAB). 

B. Colors for Identifier Sign letters, logo, and background to be the 
Commissioner’s standard colors. 

C. Plastic Identifier Sign to have studs or metal threaded posts secured on rear of 
the letters and logo for attachment of the plastic sign. Length, spacing, and 
locations of studs as required by manufacturer for installation and attachment. 
Show studs on shop drawings submitted to the Commissioner for review and 
approval. 

D. Plastic manufacturers as specified for Illuminated Station Identifier Sign which 
may be incorporated in the Work include but not limited to the following: 

1. Gemini, Inc., Cannon Falls, MN. 

2.14 MOUNTING ACCESSORIES 

A. For reinforcing, brackets, angles, channels, support posts, steel tube: 

1. Steel plate, bent plates, clip angles, shapes, channels, angles, and bars: 
ASTM A36/A36M, hot dip galvanized G90 (ASTM B 633 Type GS). 

2. Cold-rolled steel sheet: ASTM A 653/A 653M, hot dip galvanized G90, 
commercial quality. 

3. Steel Tubing: Cold-Formed Steel Tubing, ASTM A 500 or Hot-Formed Steel 
Tubing, ASTM A 501, with hot-dip galvanized coating per ASTM A 53. 

4. Steel Pipe: ASTM A 53, galvanized, standard weight and extra heavy. 
5. Aluminum plate, pipe: ASTM B 221, Alloy 6063-T6. 

2.15 ATTACHMENT DEVICES 

A. Use concealed fasteners where possible. Fasteners exposed to view to be of 
tamper-resistant and anti-vibration design. Fasteners to be of stainless steel 
unless approved otherwise. See drawings for type, size, spacings, locations for 
each application. Typically, fasteners to be flat head machine screws. Use 
fasteners fabricated from metals that are not corrosive to the sign material and 
mounting surface. 

B. Use non-ferrous metal, stainless steel, or hot-dipped galvanized anchors and 
inserts for corrosion resistance. Use toothed steel or lead expansion bolt devices 
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for drilled-in-place anchors. Furnish inserts, expansion shields, as required, to 
be set into concrete or masonry work after drilling. 

C. Continuous hinge manufacturers which may be incorporated in the Work include 
but not limited to National Lock Co. 56-472, Type 2, stainless steel.  

D. Flexible Sign Hangers: Similar to flexible sign box hangers, cushion type, 
enclosed and gasketed, eight degree swing in all directions, cushions 40 lbs., 
supports 250 pounds, ¾ inch size, as manufactured by Appleton Electric 
Company. Provide 2 ½ inch diameter galvanized pipe to cover pipe hanger 
where shown on the drawings. 

E. Threaded Pipe Hangers: 1 inch in diameter, galvanized with nut and washer (to 
be tack welded to frame). 

F. Provide brackets, collars, clips, and all other accessories required for installation 
of signs as approved compatible with the sign and various substrates and as 
submitted and approved. Fabricate brackets and fittings for bracket-mounted 
signs from steel to suit sign panel construction and mounting conditions 
indicated. All metal accessories to be stainless steel or hot-dipped galvanized 
and factory painted to match the sign frames. 

G. Welding Rods and Bare Electrodes to be according to AWS specifications for the 
metal alloy to be welded. 

2.16 ACCESSORIES 

A. Provide continuous 0.05 inch rubber gasket at flanges at all locations where sign 
face assembly meets sign body or/and as shown on Drawings or required for 
weather- tight installation. 

2.17 FINISHES 

A. For exposed sign material that requires selection of materials with integral or 
applied colors, surface textures or other characteristics related to appearance, 
provide color matches indicated, or if not indicated, as selected by the 
Commissioner from the manufacturer's standards. 

2.18 PAINT 

A. Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12, 
except containing no asbestos fibers. 

B. Galvanizing Repair Paint: High zinc dust content paint for touching up 
galvanized surfaces, with dry film containing not less than 94 percent zinc dust 
by weight, and complying with DOD-P-21035 or SSPC-Paint-20. 

C. Paint over galvanized metal: 

1. First Coat: Primer over galvanized metal: 

a. Devoe: 8502/8520 Mirrolac. 
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b. Fuller:  621-05 Blox-Rust Latex Metal Primer.  
c. Glidden: 5205 Glid-Guard. 
d. Moore:  Iron Clad Galvanized Metal Latex Primer 155.  
e. PPG: 90-709 Industrial Enamel. 
f. P & L: Z/F 1003 Supreme Latex Metal Primer.  
g. S-W:  Galvite Paint B50W3. 

2. Second and Third Coats: Gloss alkyd enamel: 

a. Devoe: 70XX Mirrolac Alkyd-Urethane Gloss Enamel.  
b. Fuller: 312-XX EPA Compliant Heavy Duty Enamel. 
c. Glidden: 4550 Series Glid-Guard Alkyd Industrial Enamel. 
d. Moore:  Impervo Enamel 133. 
e. PPG: 6-282 Speed Hide Gloss-Oil Enamel. 
f. P & L: S 4500 Series Tech-Gard Maintenance Gloss Enamel.  
g. S-W: Industrial Enamel B-54 Series. 

3. Color to be CTA White on platform, stainless steel at mezzanine level and 
street level, or other station color as selected and approved by 
Commissioner. 

2.19 SIGNBOX FABRICATION 

A. General: 

1. Enlargement or reduction of sign face art to be done electronically. 
Original artwork will be provided by the Commissioner  in EPS or Adobe 
Illustrator format. 

2. Fabricate exposed surfaces uniformly flat and smooth, without distortion, 
pitting, or other blemishes. Form exposed metal edges to a smooth 
radius. Grind exposed welds and rough areas to make flush with adjacent 
smooth surfaces. Provide all sign bodies with tamperproof construction. 

3. Sign components to be designed for easy maintenance and replacement. 
4. Sign production to not begin until shop drawings have been approved by 

the Commissioner. 
5. Punch, drill, and tap finished members as required for connection to 

adjoining work. 
6. Provide outdoor sign assemblies designed, tested, and installed to 

withstand positive and negative wind loading of 40 psf (1.9 kPa) wind 
pressure loading, in accordance with Chicago Building Code. 

7. Provide a protective covering to the front of the signs to avoid damage 
during shipment and installation. 

8. Before delivery to the site, each sign to be tagged or labeled with the 
identifying number and installation location as shown in the appendix. 
Labeling to be on the back of the sign. Any sign scratched, chipped, 
stained, or otherwise damaged during fabrication, handling, shipment, 
storage, and installation to be replaced at Contractor's expense. 

B. LED SIGNBOX INTERNAL CONFIGURATION 

1. Closure to provide sufficient interior space to enclose the means of 
illumination, its control, and test equipment. 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

 
LIGHT EMITTING DIODE (LED) SIGN BOX 

FOR INFORMATIONAL SIGNAGE 
26 55 60 - 16 

 

2. Enclosure to be gasketed, weatherproof, and bug-tight. Illuminated signs 
to be UL listed for exterior wet locations. 

3. Message compartments in the sign to be light-tight from all directions, so 
as to prevent seepage of light between compartments, except the 
message face. The interior compartments to be white. 

4. Illuminate units in the manner indicated using LEDs. Make provisions for 
servicing and for concealed connection to the building system. 

5. Access to signs for maintenance to be through a continuously hinged 
message face door frame held in place by external fasteners. Each hinged 
door to have a means of supporting the door in the open position to 
facilitate maintenance. 

6. Electrical Service: Provide to accommodate 120/208 volt, 3 phase, 4 wire, 
and 120 volt, single phase, as scheduled on drawings. Where 3 phase 
signs occur, arrange LEDs and drivers to evenly distribute the load over all 
phases. 

7. Power Distribution: Provide all internal wiring for drivers and LEDs. 
Connect to load side of disconnect switch. 

8. Voltage Regulation: Provide adequate space within sign enclosure to 
accommodate transformers for voltage regulation should excessive 
voltage drop occur. 

9. LEDs connected to the drivers to remain operating when supply voltage 
varies plus or minus 10 percent from normal. 

10. Make provisions for concealed connection to the building system. 
Coordinate the electrical characteristics of signs with those of the power 
supply provided. 

11. Furnish electrical components incorporated in sign construction approved 
and listed by the Underwriters Laboratories, Inc., and which conform to 
the Chicago Building Code and the National Electrical Code. The maximum 
temperature limit of the driver to not exceed manufacturer instructions. 
Install driver below LED in separate thermally isolated compartment. 
Provide heat sinking or fan cooling if required. Manufacturers to be 
Advance, General Electric, Jefferson, or Universal. Size drivers properly 
and having capacity to operate the number and type of LEDs under 
continuous outside duty and each drivers clearly marked or labeled to 
shown the following: 

a. Manufacturer's name and trademark. 
b. Catalog number. 
c.  Input voltage and frequency.  
d. Current rating. 
e. Open-circuit voltage. 
f. Number of LEDs to be controlled.  
g. Nominal current per LED. 
h. Type of LEDs and power factor. 
i. Wiring diagram to show correct connections for the various loads. 

12. Provide all internal wiring of insulated, stranded copper, appliance wire, 
not lighter than Number 12 AWG and thermoplastic insulation, of such 
thickness and composition to provide satisfactory performance under a 
continuous maximum temperature of 90 degrees C. Color-code wire with 
white for the ground wire and secondary circuit corresponding to the color 
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of the driver leads. Provide terminal blocks for interior power wiring 
connections. 

13. Provide heavy-duty, single pole, toggle switches for local compartment 
and LED control as indicated on drawings; also, provide a disconnect 
toggle switch inside the sign case of each sign, as required by the Chicago 
Building Code. 

14. Locate drivers, raceways and other interior components so as to prevent 
shadows, hot spots or dark spots on the sign faces. Distribute weight of 
the drivers symmetrically to provide a naturally plumb hanging of the 
signs. Support drivers and wiring on the bottoms of the sign cases to 
maintain a minimum clearance of 1/2 inch. Confine drivers lead splices to 
the driver junction boxes or contain in the raceways. Strip insulation on 
wires at connections only as required to properly make connections. Bare 
conductor overhang at the edge of the base to which it is connected is not 
allowed. Secure splices and wiring connections to LED terminals 
mechanically and electrically. 

15. LED lighting components to be nominal length as required to completely 
fill the length of the sign box. LED color 5000K. 

16. Each compartment of a multi-compartment illuminated sign to be 
separately controlled and wired. 

17. Illumination across the face of the sign to be uniform in brightness when 
the sign is turned on. 

2.20 LED LIGHT SOURCE SIGNBOXES  

A. General: 

1. “LED Sign box” to be of the type called for on the light sign box schedule. 
2. LED Light Source Sign boxes size to be determined by placement and 

message on the contract drawings. 

B. LED Light Source Sign box: 

1. Each LED Light Source Sign box to consist of one complete sub-assembly 
designed for field installation. Sub-assembly to consist of the following: 

a. LED board. 
b. Aluminum heat sink/chassis.  
c. Mounting plate. 
d. Power supply. 
e. Internal ON/OFF toggle switch.  
f. Fuse. 

2. LED light source sub-assemblies will be built to UL8750 for LED Lighting 
Equipment and to UL1598C for Luminaire standards. 

3. The LED light sign box to consume zero (0) watts in the off-state, 
excluding any control devices. 

4. Installation instructions for all LED light source sub-assemblies to be 
provided by the manufacturer. 

C.  LED Light Source Sign box Sub-Assembly: 
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1. Each sign box to consist of three (3) LED boards. 
2. Total electric power consumption for each sign box to be rated at 54 

watts. 
3. Each LED board to consist of 54 LED chips with lumen outputs 38 per chip 

and color temperature 4000K. 
4. The LED board to be securely affixed to mounting plate so that it is not 

affected by vibrations. 
5. The chip manufacturer to be Samsung, Seoul Semiconductor, Cree, 

Philips, Nichia or other approved equal high quality industrial grade 
manufacturer. 

D. LED Light Source and Light Engine Manufacturers: 

1. LED color temperature 4000K. 
2. Acceptable Manufacturers: Subject to compliance with requirements, 

manufacturers offering products that may be incorporated in the work 
include, but are not limited to, the following: 

a. Cooper Lighting, 1121 Highway 74 South, Peachtree, Ga. 30269 
(770) 486-4800. 

b. Kenall Lighting, 1020 Lakeside Dr., Gurnee, Il. 60031 (847) 360-
8200. 

c. Seemart Corporate, 4139 Guardian St., Simi Valley, Ca. 93063 
(805) 578-2536. 

d. Sloan LED, 5727 Olivas Park Dr., Ventura, Ca. 93003 (888) 747-
4LED. 

e. Technilite Systems, 300 Milroy Dr., Peterborough, Ontario, Canada 
K9H, 7M9 (705) 741-5101. 

E. LED Power Supply: 

1. Power supply to be Class 2 rated for a nominal input voltage of 120 to 
277VAC with a voltage range of 108 to 305 VAC and a constant output 
voltage of 24VDC with an input frequency of 50/60 Hz, Nominal current of 
2 Ampere, Current range of 1 to 2 Ampere, Current overshoot less than 
20%, Ripple current less than 5 percent, and output voltage range of 18 
to 24 VDC. 

2. Power Supply to be securely fixed to mounting plate so that it is not 
affected by vibrations. 

3. Power supply to carry UL and CE labels. 
4. Power supply to be rated for temperatures ranging from minus 40 to plus 

90 degrees C. The power supply to be suitable for use in dry and damp 
locations. The Total Harmonic Distortion (THD) to be less than 20 percent. 
The power supply to have a power factor greater than 95 percent. The 
power supply to have an audible noise rating of Class A or better. 

5. Power supply line transient harmonics to comply with EN 61003-2 and 
EMC immunity to comply with IED 640004-4. Surge protection to comply 
with combination wave test procedures per IED 610004-5 and ANSI 
C62.41. 

6. The electronic power supply to be Philips Advance, Mean Well, Thomas 
Research Product. The power supply to be long-life (100,000 hours) and 
carry a five (5) year warranty. Manufacturer to be a full line power supply 
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manufacturer with a ten (10) year history of producing power supplies for 
the North American Market. 

7. The power supply to conform to FCC rules and regulations, as per Title 47 
CFR Part 15 Non-Consumer (Class A). 

F. Lumen Depreciation: 

1. Lumen depreciation per IESNA LM-80 is compared to the published lumen 
output of the product per IESNA LM-79 testing and reporting standards. 

2. Normal accumulation of particules on the optical surfaces to not be 
factored into the lumen depreciation. 

3. A Coloring Rendering Index (CRI) of 85 to apply to all LEDs. 

G. Light Engine Wattage: 

1. Light engine wattage will vary by light sign box type. 
2. Light engine modules to provide nominal 4000 initial bare lumens. 
3. Life/lumen maintenance to provide greater than or equal to 70 percent of 

the initial lumens at 50,000 hours. 

H. Mounting Accessories: 

1. Provide mounting accessories including reinforcing, brackets, angles, 
channels, bent plates, faming, etc. as indicated on the drawings, specified, 
or as otherwise required for the installation of the signs. 

2. Plates, steel tubes, steel channels, steel bars, sheet metal, and all other 
mounting accessories to be galvanized after fabrication. Touch up 
galvanizing as required, apply one coat of primer and two coats of finish 
paint in the shop. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Prior to installation, all signs to be inspected by the Commissioner. The purpose 
of this inspection is to verify quality of manufacture and conformance to 
requirements for the fabrication, color, artwork, etc. of each type of sign. 
Inspection will be conducted at the Contractor's premises, or at any other 
mutually agreeable location, within the City of Chicago. The Contractor to 
provide the Commissioner with a minimum of seven working days' notice prior 
to inspection. 

B. Installer of signs to verify all locations, sizes, installation and mounting 
conditions, type of anchorage required and working conditions in the field. 

C. A representative from the Commissioner may review the existing conditions 
with the installer prior to installation. The purpose of this inspection is to verify 
actual locations, method and quality of installation, mounting heights, 
interference with the installation, and other installation conditions for each sign. 
The scheduling of this inspection to be mutually agreed upon by all parties. 
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D. After installation, a final inspection in the field will be conducted by the 
Commissioner. The purpose of this inspection is to verify quality of installation, 
correct location of signs, etc. The Contractor to provide the Commissioner with 
a minimum of seven working days' notice prior to inspection. 

3.02 TESTS FOR SIGN BOXES 

A. Sign boxes to be submitted in accordance with the requirements of the Division 
01 Section, “Submittals”. The Commissioner will determine if the submittal is in 
compliance with the requirements of this specification prior to the final 
acceptance of the sign box. Contractor to submit one sample of each type of 
light sign box for approval of the Commissioner. 

B. Overall efficiency (sign box output in lumens/lamp lumens) to not be less than 
50%. 

C. A minimum of 85% of the sign box lumens output to fall within 60 degrees from 
nadir and 90% of the sign boxes lumens output to fall within 120 degrees from 
nadir. 

D. The main beam to be at 90 degrees to the lens surface. 

3.03 FACTORY INSPECTION 

A. Contractor to require the manufacturer’s production facility available to the 
Commissioner for inspection before and after manufacture of the sign boxes 
called for under this contract. 

3.04 INSTALLATION 

A. General: Install signs at locations, heights, and mounting details as indicated on 
the drawings or directed otherwise. Variations may be directed by or approved 
by the Commissioner’s field representative during a pre-installation walk-thru or 
during the actual installation based on actual field conditions. Use approved 
mounting methods, mounting accessories, and attachment devices. No glue 
installations are permitted. 

B. Installation and anchorage to be solid and secure. Provide and install all 
indicated backer plates, frames, support, posts, hangers, and other mounting 
accessories. Provide and install any additional steel or wood framing or other 
support required. Where indicated or required, modify existing frame to accept 
new sign assembly. 

C. Install signs and all mounting accessories level, plumb, and flush with 
substrates. Sign surfaces to be free from distortion or other defects in 
appearance. 

D. Provide and install all required attachment devices, brackets, pendants and 
hardware. Fasteners and other accessories to be as specified for the application. 
Use expansion anchors, self-tapping screws, pop-rivets, bolts and nuts, etc. as 
required. Drill as required. Use countersunk screws where exposed or 
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necessary. Exposed fasteners to be tamper resistant. Weld where indicated with 
full, tack, or stitch welds. 

E. Installation of Metal Frames, Supports or Hangers: 

1. Weld or bolt metal frames, supports, support posts, or hangers directly to 
the structure, track structure, beam, columns, light poles, railing, canopy 
fascia, or windbreak as directed. Use expansion anchors for securing 
frames, supports, or hangers to masonry or concrete. 

F. Installation of Pipe Hangers: 

1. Install flexible hangers where indicated, securing the pivot assembly to 
the canopy structure and to the sign frame or backer plate as directed. 

G. The Contractor to install the equipment in strict accordance with the approved 
shop drawings and the equipment manufacturer's recommendations. 

H. Where aluminum contacts concrete or dissimilar metal, separate contact 
surfaces with gasket, non-absorptive tape or bituminous coating to prevent 
corrosion. Use stainless steel fasteners. Aluminum sign boxes to not be installed 
in contact with wood, or in any other situation where permanent moisture can 
exist. 

I. In areas where industrial type sign boxes are to be installed such as Equipment 
Rooms, sign boxes which are near obstructions near the ceiling such as ducts, 
large pipes, groups of pipes, etc., to be suspended so that the bottom of the 
sign box is not higher than the bottom of the duct, etc. Outlets to not be located 
until the location of these obstructions are determined. Outlets to not be 
covered; conduits to be installed exposed. Sign box to have standard wire 
guard. 

J. Sign boxes to be mounted plumb, level and in straight lines. Group-mounted 
LED sign boxes to appear as one unit. 

K. Lighting poles, when required, to be installed as shown on the Drawings. The 
installation to result in vertically plumb poles, and will provide for a minimum of 
sign box vibration. 

L. The Contractor to supply all required LED lighting components, clean sign faces, 
diffusers, globes, reflectors and exposed-to-view surfaces of sign boxes after 
aiming and adjusting have been approved. 

M. The Contractor to provide gaskets and other means to make the sign box 
mounting and conduit entry watertight. 

3.05 TESTING INSTALLATIONS 

A. The Contractor to furnish necessary personnel and equipment and perform tests 
and adjustments in the presence of the Commissioner. Schedule adjustment of 
exterior installations to occur during hours of darkness. 
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B. The Contractor to test lighting circuits for continuity and operation. 

C. The Contractor to test sign boxes and mounting poles for continuity of 
grounding system. 

D. The Contractor to aim and adjust sign boxes to provide distribution patterns 
approximately as shown and as approved. 

E. Once tested and accepted by the Commissioner, Contractor to provide a 
minimum of 20 percent spare LED light sources (rounded to nearest whole 
number) for each type of light source provided. 

3.06 FIELD PAINTING 

A. Galvanized metals cut or drilled in the field to have its galvanized finish touched 
up in the field with approved galvanizing repair paint. 

B. Dissimilar metals: To avoid galvanic action, separate dissimilar metals with 
approved paint.  

C. Any mounting accessories such as angles, channels, plates, bent plates, clip 
angles, tubes, posts, etc. that will be exposed to view after installation of the 
sign, must be field painted to match the pre-finished backer plates. New wood 
posts and other members to also be primed and finished to match the backer 
plates. 

D. Care to be taken to not get paint on the new signs or any other existing surface. 

3.07 CLEANING AND PROTECTION 

A. Signs to be adequately protected during their delivery and installation to 
prevent damage by scratches, marring, stains, discoloration, or other causes. 
The sign faces to be protected with a protective covering. The signs to be 
crated. Damage to any surface during fabrication, handling, shipment, storage, 
and installation to be remedied by the Contractor at Contractor's own expense. 
Replace any damaged signs that cannot be cleaned or repaired. 

B. Before delivery to the site, each sign to be tagged or labeled with the identifying 
number and installation location as shown in the specifications. Labeling to be 
on both the sign and the protective covering. 

C. At completion of the installation, remove the protective coating and clean soiled 
sign surfaces, and surfaces against which the new sign has been mounted, in 
accordance with the manufacturer's instructions. Protect units from damage 
until acceptance by the Commissioner. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of LIGHT EMITTING DIODE (LED) SIGN BOX FOR INFORMATION 
SIGNAGE will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  
Payment for the work of LIGHT EMITTING DIODE (LED) SIGN BOX FOR 
INFORMATION SIGNAGE must be included in the contract lump sum price as 
shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 57 01 
 

TRENCH AND BACKFILL FOR 2 TO 4 DUCTS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Article 1066.05 (Underground Cable Marking Tape) of the Illinois Department of 
transportation Standard Specifications for Road and Bridge Construction. 

B.   Article 1003.04 (Backfill) of the Illinois Department of Transportation Standard 
Specification for Road and Bridge Construction.  

1.02 SUMMARY 
 
This work consists of excavating a trench for the installation of a two 3 inch or 
two 4 inch or a four 3 inch or a four 4 inch duct conduit package, encased in 
concrete, and backfilling with limestone screenings as a portion of the total 
backfill of the trench.    

1.03 REFERENCES 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

PART 2 - PRODUCTS 

2.01 TRENCH AND BACKFILL FOR 2 TO 4 DUCT 

A. Underground Cable Marking Tape must meet the requirements of Article 
1066.05 of  the Standard Specifications.  Backfill must meet the requirements 
of Article 1003.04 of the  Standard Specifications.  

PART 3 - EXECUTION 

3.01 TRENCH AND BACKFILL FOR 2 TO 4 DUCT 

The trench must be not less than three feet ten inches (3'-10") deep to provide 
a minimum thirty inches (30") of cover over the concrete encased conduit to be 
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installed in the trench. The trench must be between eighteen and twenty-four 
inches (18"-24") in width and must not exceed twenty-four inches (24") in 
width unless approved by the Resident Engineer. The bottom of the trench must 
be tamped, and the trench inspected by the Resident Engineer before conduit is 
installed. All trenches must be backfilled as soon as possible after the 
installation of the conduit.  Any material excavated from the trenches that in 
the opinion of the Resident Engineer is satisfactory backfill, may be used for 
backfill above the layer of screenings.  The limestone screenings must be used 
to fill the bottom of the trench to a depth of one foot above the top of the 
conduit or duct encasement.  Cinders, rocks, or other inappropriate materials 
will not be permitted to be used as backfilling material. Backfilling material, 
beginning with limestone screenings or bank sand must be deposited in the 
trench in layers not to exceed six inches (6") in depth, and must be thoroughly 
compacted with a mechanical tamper before the next layer is deposited in the 
trench.  All trenches for conduit must be backfilled as per this specification. 
Unsuitable material must be disposed of according to the requirements of Article 
202.03 of the Standard Specifications. Underground cable marking tape must 
be installed twelve inches (12") below the finished grade for all conduit runs.   

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of TRENCH AND BACKFILL FOR 2 TO 4 DUCTS shall not be measured 
for payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of TRENCH AND BACKFILL FOR 2 TO 4 DUCTS shall be 
included in the contract lump sum price as shown in the Schedule of Prices for 
ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 01 
  



 

 

 

 

 

 
 

 

This item is for supplying and installing an electrical handhole 30" in diameter with  
a 24" frame and lid or a handhole 36" in diameter with a 24" frame and lid in 
a parkway or  sidewalk.

 

 

 

 

 

 The frame and lid must meet the requirements of Material Specification 1458. The  
handhole must meet the requirements of Material Specification 1528. A 24" frame 
and lid must also meet the requirements of Standard Drawing 872. Bricks must 
meet the requirements of Section 1041 of the Standard Specifications. All other 
materials used must meet the appropriate material requirements of the Standard 
Specifications.   



 

 

 

.   

 

 



 

 

 

 

 

 



 

 

 

 

 
 

 

This item consists of furnishing and installing an electrical manhole of the 
dimensions indicated with a 24" frame and lid.    

 

 

 

 

 

 



 

 

The manhole must be a precast concrete structure, or, if conditions merit, 
a cast in place concrete structure, complete with cast iron frame and 
lid. A 3’X4’X4’ manhole with a 24" frame and lid must conform to the 
requirements of Drawing 730. The number and size of conduit openings 
must be as shown on the construction plans.   

Each manhole must be installed in paved sidewalk, earth parkway, 
or in pavement at the location specified on the construction plans or 
at a location as directed by the Resident Engineer.   

The area where the manhole is to be placed must be properly ex-
cavated. All disposable material must be properly disposed of per Arti-
cle 202.03 of the Standard Specifications. Each manhole must be set or 
constructed to conform to the appropriate City of Chicago drawings, ex-
cept that the number and size of conduit openings must be in 
accordance with the construction plans.  The frame casting must be 
accurately set on a full bed of mortar to the finished elevation so that 
no subsequent adjustment will be necessary.  Mortar and brick, or mor-
tar and concrete rings, may be used to adjust to the proper grade. Adjust-
ment rings, bricks, and frames must be set in a full mortar bed. Use of par-
tial bricks will not be allowed. Bricks must be laid in full header courses on-
ly.  In no instance will the neck of the manhole exceed two (2) feet in 
height.  Mortar must be mixed in a proportion of one (1) part cement to 
three (3) parts sand by volume of dry materials.  After entering laterals 
have been installed in place in the manhole, the openings in the wall 
must be plugged in an approved manner flush with the inner surface. If 
backfill is required, screenings must be used and properly compacted. 
Parkway must be restored to the proper grade. Pavement must be re-
stored to the correct grade. Patching of the pavement must be done 
with high early strength concrete meeting the requirements of Sections 
1001 and 1020 of the Standard Specifications. Sidewalks must be re-
stored to the proper grade using a 5 inch thickness of concrete. The in-
side of the manhole must be clean of all debris.   



 
Replacing Handhole with Manhole:  When a present handhole is to be replaced with a 
new manhole, the handhole must be broken down and all debris removed.  This will be paid 
for as a separate pay item. The present laterals and cables must be maintained during 
breakdown of present handhole and construction of new manhole.  Present laterals 
must be cut back to terminate at required distance from inner face of manhole wall.  
Cost of cutting back present laterals must be included in cost of new manhole.  New 
laterals terminating in the manhole must be included in cost of installing new lateral.  The 
new manhole must be installed in accordance with the appropriate City of Chicago 
drawings.  All other work associated with this replacement will be considered included in this 
pay item.   

 

 

 

 

 

 



 

 

 
 

 

  

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

be followed.  



 

 

 

 

 



 

 

 

 

 

 

1.02 

This item will consist of removing the existing roof of an existing manhole due to its 
condition or to its relationship to the new grade, where adjusting the frame and 
cover will not be sufficient.   

 

 

 

 

 



 

 

 The area above the roof will be excavated. Sidewalk or pavement will be removed if 
necessary. The existing roof must be broken down and all debris removed. All 
debris must be disposed of per Section 202.03 of the Standard Specifications. The 
existing manhole walls must be preserved. The existing walls will be keyed so as to 
form a better bond with the new concrete roof. Dowelling may be used by drilling 
holes in the existing walls and inserting reinforcement bars of sufficient size, and 
grouting. Wooden forms will be used to form the new concrete roof. The new roof 
will be poured in place and must be reinforced as per Drawing 729 or Drawing 730. 
The new roof must be dimensioned as per Drawing 729 or Drawing 730.  Frame 
and lid must meet the requirements of Material Specification 1458. The handhole 
must meet the requirements of Material Specification 1528. A 24” frame and lid 
must also meet the requirements of Standard Drawing 872. Bricks must meet the 
requirements of Section 1041 of the Standard Specifications. All other materials 
used must meet the appropriate material requirements of the Standard 
Specifications. 
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SECTION 26 57 07 
 

ELECTRICAL FRAME AND LID, 30” 
 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A.   Division 1000, Materials, section 1041, 1001, 1020, of the Illinois Department 
of Transportation Standard Specification for Road and Bridge Construction.  

1.02 SUMMARY 
 
This item will consist of adjusting or replacing an existing or new 30 inch frame and 
lid for an existing manhole or handhole to the new or existing grade. The existing 
manhole or handhole may be in the street, in the sidewalk, or in the parkway.   

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 ELECTRICAL FRAME AND LID, 30” 

The 30 inch frame and lid must be as shown in Standard Drawings 874 and 
10927. All frames and lids must conform to Material Specification 1458. Bricks 
must meet the requirements of Article 1041 of the Standard Specifications.   

PART 3 - EXECUTION 

3.01 REBUILD EXISTING MANHOLE ROOF 

A. The Pavement, sidewalk, and dirt must be removed to the extent necessary to 
adjust the frame. Material must be disposed of according to the requirements of 
Section 202.03 of the Standard Specifications. Mortar and brick, or mortar and 
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concrete rings, must be used to adjust to the proper grade. With the approval of 
the Resident Engineer, the contractor may use precast adjusting rings. 
Adjustment rings, bricks, and frames are to be set in a full mortar bed. Mortar 
must be mixed in a proportion of one (1) part cement to three (3) parts sand by 
volume of dry mix. The interior of the adjustment must be smooth. Use of 
partial bricks will not be allowed.   Bricks must be laid in full header courses 
only. In no instance will the neck of the manhole or handhole exceed two (2) 
feet in depth.   

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of ELECTRICAL FRAME AND LID, 30” shall not be measured for 
payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of ELECTRICAL FRAME AND LID, 30” shall be included in 
the contract lump sum price as shown in the Schedule of Prices for ELECTRICAL 
WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 07 
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SECTION 26 57 08 
 

CONDUIT IN TRENCH, 3” DIAMETER, GALVANIZED STEEL 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This This work consists of furnishing and installing 3” galvanized conduit laterals. 

1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 CONDUIT IN TRENCH, 3” DIA. GALVANIZED STEEL 

The Galvanized rigid steel conduit and PVC coated steel conduit must conform 
to the requirements of Material Specification 1462. Polyvinyl chloride (PVC) 
conduit must conform to the requirements of Material Specification 1533 and to 
the requirements of the National Electrical Manufacturers Association Standard, 
Publication Number TC2 for EPC-40, or EPC- 80. Conduit color will be 
determined by the Resident Engineer.  

Coilable non-metallic conduit must be a high density polyethylene meeting the 
requirements of Material Specification 1533 and ASTM-D1248, Type III, Grade 
PE34, Category 5, and Class C.  The duct must meet the requirements of Article 
1088.01(c) of the Standard Specifications. The average outside diameter of the 
1.25 inch duct must be 1.66 inches, with a minimum wall   

Thickness of .15 inches for the Schedule 40 conduit, and a wall thickness of .20 
for the Schedule 80 conduit. Conduit color will be as determined by the Resident 
Engineer.   

Aluminum conduit will be rigid wall conduit with a minimum wall thickness of 
0.099”. The conduit will be extruded from 6063 aluminum alloy and tempered 
to T-1. Aluminum conduit must meet the requirements of UL-6 and ANSI C80.5.   
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PART 3 - EXECUTION 

3.01 CONDUIT IN TRENCH, 3” DIA. GALVANIZED STEEL 

A. DEFINITION OF LATERALS  A lateral will mean a conduit raceway extending 
from one  sub-surface location to another sub-surface location, and in every 
case intended to encase  electric circuit cable under paved surfaces, or in 
unpaved parkway, street or alley, where  specifically designated.   

B. LOCATIONS - Laterals must be installed at the locations shown on the 
construction plans.   Laterals must be installed in the shortest practicable line 
between points of termination, or under  adverse conditions, as directed by the 
Commissioner.  Laterals not shown on the drawing, but necessary to be 
installed, will be paid for at the unit price bid for laterals as additional units of 
construction.   

C. INSTALLATION REQUIREMENTS - Galvanized rigid steel conduit may be installed 
in a trench, pushed underground, or attached to a structure.  PVC conduit must 
normally be installed in a trench or attached to a structure.  The Contractor 
must exercise care in installing the conduit to ensure that it is smooth, free 
from sharp bends or kinks, and has the minimum practicable number of bends.  
Crushed or deformed conduit will not be accepted.  All conduit and fittings must 
have the burrs and rough places smoothed, and all conduit runs must be 
cleaned and swabbed before installation of electric cables.  If cable is not to be 
installed immediately after cleaning of the conduit, a light weight pulling line 
such as 1/8" polyethylene line must be placed in the conduit and will remain in 
the conduit for future work.  The excavation for pushing conduit must be 
located at least two feet (2') from the edge of pavement.  All underground 
conduit must have a minimum cover of thirty inches (30"), the conduit must be 
encased in concrete for protection. The method of encasement and protection 
must be approved by the engineer.  Concrete encasement will be paid for as a 
separate pay item.   

When multiple laterals in a common trench are required, no more than three (3) 
three inch (3") or smaller conduit laterals must be laid on a single, horizontal 
level.  Four or more conduit laterals must be installed on two (2) levels in 
accordance with instructions of the Resident Engineer.  

Conduit laterals attached to a structure must be flush to the structure where 
possible.  Clamps or hangers must be used at a maximum interval of five feet 
(5') to hold the conduit rigidly in place.  Fittings must be supplied and installed 
that are compatible with the conduit in use.   Expansion couplings must be used 
at locations where the conduit crosses expansion joints in the structure. 

Conduit laterals installed under vaulted walks must be securely attached to the 
retaining wall by means of galvanized clamps and clamp backs held in place by 
anchor bolts.  Laterals must be fastened as close to the underside of the 
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sidewalk as possible, and securing clamps installed every five feet (5').  Laterals 
must be continuous through party walls.   

Threaded fittings and bends of the same material as conduit must be furnished 
and installed as required.  Threadless couplings may be used only for splicing 
existing conduit.  All conduit splicings, where required, will be considered 
included in the cost of the contract.    

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of CONDUIT IN TRENCH, 3” DIA. GALVANIZED STEEL shall not be 
measured for payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of CONDUIT IN TRENCH, 3” DIA. GALVANIZED STEEL 
shall be included in the contract lump sum price as shown in the Schedule of 
Prices for ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 08 



 

 

1.01 

This This work consists of furnishing and installing 3” galvanized conduit laterals. 
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This This work consists of furnishing and installing 3” galvanized conduit laterals. 
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SECTION 26 57 12 
 

PVC CONDUIT IN TRENCH 2” (SCHEDULE #40) 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This This work consists of furnishing and installing 3” galvanized conduit laterals. 

1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 PVC CONDUIT IN TRENCH 2” (SCHEDULE #40) 

The Galvanized rigid steel conduit and PVC coated steel conduit must conform 
to the requirements of Material Specification 1462. Polyvinyl chloride (PVC) 
conduit must conform to the requirements of Material Specification 1533 and to 
the requirements of the National Electrical Manufacturers Association Standard, 
Publication Number TC2 for EPC-40, or EPC- 80. Conduit color will be 
determined by the Resident Engineer.  

Coilable non-metallic conduit must be a high density polyethylene meeting the 
requirements of Material Specification 1533 and ASTM-D1248, Type III, Grade 
PE34, Category 5, and Class C.  The duct must meet the requirements of Article 
1088.01(c) of the Standard Specifications. The average outside diameter of the 
1.25 inch duct must be 1.66 inches, with a minimum wall   

Thickness of .15 inches for the Schedule 40 conduit, and a wall thickness of .20 
for the Schedule 80 conduit. Conduit color will be as determined by the Resident 
Engineer.   

Aluminum conduit will be rigid wall conduit with a minimum wall thickness of 
0.099”. The conduit will be extruded from 6063 aluminum alloy and tempered 
to T-1. Aluminum conduit must meet the requirements of UL-6 and ANSI C80.5.   
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PART 3 - EXECUTION 

3.01 PVC CONDUIT IN TRENCH 2” (SCHEDULE #40) 

A. DEFINITION OF LATERALS  A lateral will mean a conduit raceway extending 
from one  sub-surface location to another sub-surface location, and in every 
case intended to encase  electric circuit cable under paved surfaces, or in 
unpaved parkway, street or alley, where  specifically designated.   

B. LOCATIONS - Laterals must be installed at the locations shown on the 
construction plans.   Laterals must be installed in the shortest practicable line 
between points of termination, or under  adverse conditions, as directed by the 
Commissioner.  Laterals not shown on the drawing, but necessary to be 
installed, will be paid for at the unit price bid for laterals as additional units of 
construction.   

C. INSTALLATION REQUIREMENTS - Galvanized rigid steel conduit may be installed 
in a trench, pushed underground, or attached to a structure.  PVC conduit must 
normally be installed in a trench or attached to a structure.  The Contractor 
must exercise care in installing the conduit to ensure that it is smooth, free 
from sharp bends or kinks, and has the minimum practicable number of bends.  
Crushed or deformed conduit will not be accepted.  All conduit and fittings must 
have the burrs and rough places smoothed, and all conduit runs must be 
cleaned and swabbed before installation of electric cables.  If cable is not to be 
installed immediately after cleaning of the conduit, a light weight pulling line 
such as 1/8" polyethylene line must be placed in the conduit and will remain in 
the conduit for future work.  The excavation for pushing conduit must be 
located at least two feet (2') from the edge of pavement.  All underground 
conduit must have a minimum cover of thirty inches (30"), the conduit must be 
encased in concrete for protection. The method of encasement and protection 
must be approved by the engineer.  Concrete encasement will be paid for as a 
separate pay item.   

When multiple laterals in a common trench are required, no more than three (3) 
three inch (3") or smaller conduit laterals must be laid on a single, horizontal 
level.  Four or more conduit laterals must be installed on two (2) levels in 
accordance with instructions of the Resident Engineer.  

Conduit laterals attached to a structure must be flush to the structure where 
possible.  Clamps or hangers must be used at a maximum interval of five feet 
(5') to hold the conduit rigidly in place.  Fittings must be supplied and installed 
that are compatible with the conduit in use.   Expansion couplings must be used 
at locations where the conduit crosses expansion joints in the structure. 

Conduit laterals installed under vaulted walks must be securely attached to the 
retaining wall by means of galvanized clamps and clamp backs held in place by 
anchor bolts.  Laterals must be fastened as close to the underside of the 
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sidewalk as possible, and securing clamps installed every five feet (5').  Laterals 
must be continuous through party walls.   

Threaded fittings and bends of the same material as conduit must be furnished 
and installed as required.  Threadless couplings may be used only for splicing 
existing conduit.  All conduit splicings, where required, will be considered 
included in the cost of the contract.    

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of PVC CONDUIT IN TRENCH 2” (SCHEDULE #40) shall not be 
measured for payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the work of PVC CONDUIT IN TRENCH 2” (SCHEDULE #40) shall be 
included in the contract lump sum price as shown in the Schedule of Prices for 
ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 12 
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This This work consists of furnishing and installing 3” galvanized conduit laterals. 
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This This work consists of furnishing and installing 3” galvanized conduit laterals. 
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This This work consists of furnishing and installing 3” galvanized conduit laterals. 
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SECTION 26 57 19 
 

CONCRETE FOUNDATION FOR TYPE “P” BASE MOUNTED TRAFFIC SIGNAL 
CONTROLLER  

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Division this item will be performed in accordance with Division 800 of the 
Illinois Department of transportation Standard Specifications for Road and 
Bridge Construction. 

1.02 SUMMARY 
 
The Contractor must install a concrete foundation for a base mounted street 
light controller cabinet, as shown on City of Chicago Drawing Number 880.     

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 CONCRETE FOUNDATION FOR TYPE “P” BASE MOUNTED TRAFFIC SIGNAL 
CONTROLLER 

Concrete will be Portland cement concrete, SI Class, meeting the requirements 
of Section 1020 of the Standard Specifications. Ground rods will meet the 
requirements of Material Specification 1465. Conduit will be PVC meeting the 
requirements of Material Specification 1533. Anchor rods will meet the 
applicable requirements of Material Specification 1467.     
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PART 3 - EXECUTION 

3.01 REBUILD EXISTING MANHOLE ROOF 

A. The Contractor must install a concrete foundation for a base mounted traffic 
signal controller cabinet, as shown on City of Chicago Drawing Number 888 for 
a “P” cabinet.   Work under this item must be performed in accordance with 
Section 800 of the Standard Specifications.   

The foundation will have a minimum depth of at least forty inches (40") below 
grade and must have large radius conduit elbows in quantity, size and type 
shown.  The elbow ends above ground must be capped with standard conduit 
bushings.  The ground rod will be installed adjacent to the foundation, and will 
be driven straight down with the top to be no higher than 30 inches below 
finished grade.  The Contractor must furnish anchor bolts, hardware, conduit 
elbows, and all other material shown on the foundation construction drawing.   

All excavation and restoration of parkway will be considered as part of this item. 
If the foundation is in sidewalk, an expansion joint will be required between the 
sidewalk and the foundation.   

 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of CONCRETE FOUNDATION FOR TYPE “P” BASE MOUNTED TRAFFIC 
SIGNAL CONTROLLER shall not be measured for payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of CONCRETE FOUNDATION FOR TYPE “P” BASE 
MOUNTED TRAFFIC SIGNAL CONTROLLER shall be included in the contract lump 
sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 19 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

CONCRETE FOUNDATION FOR BASE MOUNTED STREET LIGHT 
CONTROLLER 
26 57 20-1 

SECTION 26 57 20 
 

CONCRETE FOUNDATION FOR BASE MOUNTED STREET LIGHT CONTROLLER  

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Division this item will be performed in accordance with Division 800 of the 
Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction. 

1.02 SUMMARY 
 
The Contractor must install a concrete foundation for a base mounted street 
light controller cabinet, as shown on City of Chicago Drawing Number 880.     

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 CONCRETE FOUNDATION FOR BASE MOUNTED STREET LIGHT CONTROLLER 

Concrete will be Portland cement concrete, SI Class, meeting the requirements 
of Section 1020 of the Standard Specifications. Ground rods must meet the 
requirements of Material Specification 1465. Conduit will be PVC meeting the 
requirements of Material Specification 1533. Anchor rods must meet the 
applicable requirements of Material Specification 1467.  .     
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PART 3 - EXECUTION 

3.01 CONCRETE FOUNDATION FOR BASE MOUNTED STREET LIGHT CONTROLER. 

A. The contractor will install the concrete foundation as shown on Drawing 880.  
Work under this item will be performed in accordance with Division 800 of the 
Standard Specifications.   

The foundation will have a minimum depth of at least forty-eight inches (48") 
below grade and must have large radius conduit elbows in quantity, size and 
type shown.  The elbow ends above ground must be capped with standard 
conduit bushings.  The Contractor must furnish anchor bolts, hardware, conduit 
elbows, and all other material shown on the foundation construction drawing.   

All excavation and restoration of parkway will be included in this item.  If the 
foundation is in sidewalk, an expansion joint will be required between the 
sidewalk and the foundation.     

 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of CONCRETE FOUNDATION FOR TYPE BASE MOUNTED LIGHT 
CONTROLLER shall not be measured for payment. 

4.02 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of CONCRETE FOUNDATION FOR BASE MOUNTED LIGHT 
CONTROLLER shall be included in the contract lump sum price as shown in the 
Schedule of Prices for ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 20 
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SECTION 26 57 22 
 

CONCRETE FOUNDATION, 24” DIAMETER, 1 1/4” ANCHOR RODS, 15” BOLT 
CIRCLE, 7 FEET  

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. This item will be performed in accordance with Division 1000 of the Illinois 
Department of transportation Standard Specifications for Road and Bridge 
Construction. 

B. Specification 1465, 1467, 1533, and drawing 811, 818, 11825, 837, 844, AND 
956 of the City of Chicago Department of Transportation Division of Electrical 
Operations. 

1.02 SUMMARY 
 
The foundation will be a poured in place concrete structure used for structurally 
supporting street light poles or traffic signal poles.           

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 CONCRETE FOUNDATION, 24” DIAMETER, 1 1/4” ANCHOR RODS, 15” BOLT 
CIRCLE, 7 FEET 

Concrete must be Portland cement concrete meeting the requirements of 
Section 1020 of the Standard Specifications for SI class concrete. 
Reinforcement bars must meet the requirements of Article 1006.10 of the 
Standard Specifications. Anchor rods must meet the requirements of Material 
Specification 1467 and the ground rod must meet the requirements of  Material 
Specification 1465.  Conduit elbows must be PVC conduit meeting the 
requirements of Material Specification 1533.        
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PART 3 - EXECUTION 

3.01 CONCRETE FOUNDATION, 24” DIAMETER, 1 1/4” ANCHOR RODS, 15” BOLT 
CIRCLE, 7 FEET 

Every foundation must be installed at the location designated and in the manner 
herein specified or in special cases as specifically directed.  The contractor must 
locate foundations as per plan or as directed by the Resident Engineer. A hole 
must be augured for placement of the concrete form.  Item 221 is a foundation 
for a traffic pole which can accommodate a 16, 20, or 26 foot monotube  arm 
(Standard Drawing 818). Item 222 is a foundation for a traffic pole which can 
accommodate a 30 foot monotube arm (Standard Drawing 816). Item 223 is a 
foundation for a traffic pole which can accommodate a 35, 40, or 44 foot 
monotube arm (Standard Drawing 817). Item 219 is a foundation for arterial 
street light pole; either steel or aluminum, conventional or davit   (Standard 
Drawing 818). Item 220 is an offset foundation for an arterial street light pole 
(Standard Drawing 937).      

 

Top surface of these foundations must be at an elevation of two inches (2") 
above grade or as required by the Engineer.  Care must be taken to install a 
level foundation and to ensure adequate anchor rod projections for double-nut 
installation.  The foundations must be centered back from the face of the curb 
in accordance with dimensions shown on construction plans.   Foundation 
raceways must consist of large radius conduit elbow(s) in quantity, size and 
type specified on the corresponding standard drawing or in the construction 
plans.  The elbow ends above ground must be capped with standard conduit 
bushings.  The Contractor must furnish anchor rods, a ground rod, hardware, 
conduit elbow(s) and all other material shown on applicable foundation 
construction drawings.  Depth of foundation must be as shown on the 
appropriate drawing. The foundation top must be chamfered 3/4 of an inch. 
When the foundation is installed in a sidewalk, the foundation must be installed 
level, with the height of the foundation as close to the height of the sidewalk as 
possible, or as directed by the Engineer. A proper expansion joint must be 
installed between the sidewalk and the foundation.   

Anchor rods must be set in accordance with applicable construction plans so 
that when poles are mounted on the foundations, the street lighting mast arm 
must be properly oriented as indicated on the construction plans.  The anchor 
rods must be set by means of a metal template which must be submitted for 
approval before any foundation work is begun.  The template must hold the 
rods vertical, and in proper position.  Anchor rods must conform in all respects 
to the appropriate City drawing.  MEASUREMENT AND PAYMENT 

3.02 MEASUREMENT 

A. The work of CONCRETE FOUNDATION, 24” DIAMETER, 1 1/4” ANCHOR RODS, 
15” BOLT CIRCLE, 7 FEET ANCHOR RODS, 5 FEET shall not be measured for 
payment. 
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3.03 PAYMENT 

A. No separate payment shall be made for the work covered in this section.  
Payment for the Work of CONCRETE FOUNDATION, 24” DIAMETER, 1 1/4” 
ANCHOR RODS, 15” BOLT CIRCLE, 7 FEET  

B. Shall be included in the contract lump sum price as shown in the Schedule of 
Prices for ELECTRICAL WORK. 

3.04 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 26000 

 

END OF SECTION 26 57 22 
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ELBOW, CONDUIT, STEEL 2” & 2 ½” ON POLE OR STRUCTURE 

26 57 25-1 

SECTION 26 57 25 
 

ELBOW, CODUIT, STEEL 2 “& 2 ½” ON POLE OR STRUCTURE 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1462 OF the City of Chicago Department of Transportation Division 
of Electrical Operations. 

1.02 SUMMARY 
 
This item will consist of furnishing and installing a steel conduit elbow of the 
size  indicated adjacent to a vertical surface to connect and extend a horizontal 
underground conduit  lateral to a proposed extension of that lateral to run 
vertically up the face of an embedded pole,  a structural steel column, or a wall 
of a building or an abutment for the installation of cables for  street lighting, or 
traffic signals, at the location shown on the plans or as directed by the Resident 
Engineer.   

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 ELBOW, CONDUIT, STEEL 2” ON POLE OR STRUCTURE  
ELBOW, CONDUIT, STEEL 2 1/2” ON POLE OR STRUCTURE 

The material must meet the requirements of the Material Specification 1462 for 
Rigid Steel Conduit, Zinc coated.   
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ELBOW, CONDUIT, STEEL 2” & 2 ½” ON POLE OR STRUCTURE 

26 57 25-2 

PART 3 - EXECUTION 

3.01 ELBOW, CONDUIT, STEEL 2” ON POLE OR STRUCTURE  
ELBOW, CONDUIT, STEEL 2 1/2” ON POLE OR STRUCTURE 

The earth must be excavated to form a trough approximately one foot wide by three 
feet deep adjacent to the vertical surface at the desired location and extending in a 
direction to meet the lateral to which the elbow will be connected.  Sidewalk or 
pavement Removal required for this excavation will be performed and paid for as 
work under the appropriate pay item and will not be a part of this item.  A groove or 
channel of sufficient size to accommodate the desired elbow, and to allow the elbow 
to fit flush against the pole or column, will be cut into the concrete of the pole 
encasement, the column or abutment foundation, as required, by use of a hydraulic 
chipping hammer, drill or saw.  The groove must be cut in a workmanlike manner 
using care that the column foundation will not be cracked nor will the pole 
encasement concrete be cracked and separated from the pole. The elbow must be 
grouted to the concrete encasement of the pole, column or abutment foundation with 
a mortar consisting of one (1) part cement to three (3) parts sand by volume of dry 
materials to support the elbow in a vertical position.  The elbow must extend eleven 
(11) Inches above the finished surface grade and must be attached to the pole or 
column with stainless steel banding or to the abutment wall with a pipe clamp 
secured to the wall.   

The top of the pole encasement must be finished smooth.  The earth must be 
replaced and compacted in the area of the new elbow and all concrete debris and 
surplus backfill must be removed from the area.   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of ELBOW, CONDUIT, STEEL 2” ON POLE OR STRUCTURE & ELBOW, CONDUIT, 
STEEL 2 ½” ON POLE OR STRUCTURE shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of ELBOW, CONDUIT, STEEL 2” ON POLE OR STRUCTURE & ELBOW, CONDUIT, 
STEEL 2 ½” ON POLE OR STRUCTURE shalL be included in the contract lump sum price 
as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 
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Electrical Work: 260000 

 

END OF SECTION 26 57 25 
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 POLE STEEL, ANCHOR BASE, 10“ DIA., 7 

-GAUGE, 34- 6” & 20’ STEEL POLE, 10” B.C., 1” AR 
26 57 26-1 

SECTION 26 57 26 
 

POLE STEEL, ANCHOR BASE, 10“ DIA., 7 
-GAUGE, 34- 6” & 20’ STEEL POLE, 10” B.C., 1” AR 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1462 OF the City of Chicago Department of Transportation Division 
of Electrical Operations. 

1.02 SUMMARY 
 
These items consist of furnishing, installing and setting plumb a steel anchor 
base pole to which equipment may be attached for the extension of the City 
street light and traffic signal systems.   

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 ELBOW, POLE STEEL, ANCHOR BASE, 10“ DIA., 7 
-GAUGE, 34- 6” & 20’ STEEL POLE, 10” B.C., 1” AR 

The material of the pole must meet the requirements of Material Specification 
1447.  .   
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 POLE STEEL, ANCHOR BASE, 10“ DIA., 7 

-GAUGE, 34- 6” & 20’ STEEL POLE, 10” B.C., 1” AR 
26 57 26-2 

PART 3 - EXECUTION 

3.01 POLE STEEL, ANCHOR BASE, 10“ DIA., 7 
       -GAUGE, 34- 6” & 20’ STEEL POLE, 10” B.C., 1” AR 

The pole must be installed on the concrete foundation designed for the particular pole 
usage as indicated on the plans or as directed by the Engineer.  Double nut 
construction must be used as shown on Drawing 837.  Double nut construction 
provides the proper ventilation, as well as providing a way to plumb the pole.  Any 
exposed portions of anchor rods extending above the nuts which interfere with the 
installation of the bolt covers must be cut off to provide the necessary clearance.  The 
excess must not be burned off.  The pole must be set secure, properly orientated, 
and plumb using the nuts and washer provided with the anchor bolts. The bolt covers, 
handhole cover, and pole cap must be securely attached.   

The contractor must utilize non-abrasive slinging materials and must otherwise 
exercise due care in erecting the pole and mast arm to minimize any possible damage 
to the finish.  When necessary, the contractor must utilize, at his own expense, 
factory approved touch-up materials and methods to restore the finish to like new 
appearance and durability.    

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of POLE, STEEL, ANCHOR BASE, 10” DIA., 7-GAUGE, 34-6” & 20’ STEEL POLE, 
10” B.C., 1” A.R shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of POLE, STEEL, ANCHOR BASE, 10” DIA., 7-GAUGE, 34-6” & 20’ STEEL POLE, 
10” B.C., 1” A.R shall be included in the contract lump sum price as shown in the 
Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 
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 PLATE, WELD TO POLE, 2-BOLT 
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SECTION 26 57 28 
 

PLATE, WELD TO POLE, 2-BOLT 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This item will consist of furnishing and welding a mast arm attachment plate to 
a street light pole for the purpose of installing a street light mast arm to support 
traffic signal equipment or street lighting equipment.   

1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 PLATE, WELD TO POLE, 2-BOLT 

The material of the plate must be a forged steel plate as manufactured by the 
Union Metal Company per their Drawing No. A2843C42.  The arc welding rod 
must be the equivalent of a Eutectic Rod No. XH066.  

PART 3 - EXECUTION 

3.01 PLATE, WELD TO POLE, 2-BOLT 

The orientation of the plate to position the mast arm relative to the street light 
mast arm will be as designated on the drawing.  The plate must be positioned 
such that the center lines of the mast arm mounting bolt holes will be in a 
horizontal plane, and the face of the plate will be in a vertical plane when the 
pole is installed plumb.  The plate must be mounted on the pole with the wire 
guide lip extending inside the pole and positioned at the bottom of a two (2) 
inch diameter mounting hole drilled in the pole.  The drilled hole must be 
reamed or filed to remove all sharp edges which may damage cable during 
installation.   
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 PLATE, WELD TO POLE, 2-BOLT 
26 57 28-2 

The plate must be electric arc welded with a continuous 3/16" fillet weld as per 
detail and notation on Standard Drawing 656, and the voids must be filled in at 
the top and bottom of the plate where the welding surface is not concentric with 
the pole.  The height of the hole in the pole will be nominally fifteen (15) feet 
one (1) inch above the bottom of the pole base when the plate is used for a 
traffic signal installation.  This height will be adjusted in each installation to 
meet the field criteria as specified in the following paragraph and table.   

The governing criteria will be that the height of the bottom of the signal being 
installed, whether  composed of three, four, or five sections, must be a 
minimum of fourteen (14) feet six (6) inches  above the bottom of the pole 
base.  The rise of the mast arm specified for the installation is also a controlling 
factor and the hole height must be located according to the following table for 
the various combinations listed.   

Mast Arm  
Length Hole Height     Hole Height 
   3 Sec. or 4 Sec.      5 Sec. head 
 4 Ft. 15’-1”   16’-3” 
 8 Ft.  14' - 5"      15' - 7"   
12 Ft.  14' - 3"      15' - 5"   

When a twelve (12) foot mast arm is used, a second plate must be welded to 
the pole in the same orientation at a position thirty-two (32) inches vertically 
below the first plate.  When the plate is to be used for a street lighting 
installation for either double arming or mounting a lighting unit at a lower than 
normal height, the orientation and the height of the mounting hole will be as 
specified on the drawing.   

The integrity of the weld between the mast arm support plate and the pole must 
be tested in the following manner.  With an appropriate mast arm firmly 
attached to the pole, a test load of 300 pounds will be applied to the mast arm 
as a side pull at a point seven (7) feet from the pole.   After the test, the mast 
arm support plate welds must be sound in all respects.  This test must be 
performed with a time lapse of a minimum of two (2) hours following the 
welding, and the test must be performed with the Resident Engineer as a 
witness.  In the event of a failed weld, the crack may be re-welded and the pole 
assembly retested.   

.    

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of 2.01 PLATE, WELD TO POLE, 2-BOLT PLATE shall not be measured for 
payment. 
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4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of 2.01 PLATE, WELD TO POLE, 2-BOLT shall be included in the contract lump 
sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 28 



 

 

 

 

 

 

 

 

 

 



 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 
WATT HPS EQUIVALENT) 
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SECTION 26 57 30 
 

LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 WATT HPS 
EQUIVALENT) 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1613 of the City of Chicago Department of Transportation Division 
of Electrical Operations 

1.02 SUMMARY 
 
This item will consist of furnishing and installing a street lighting luminaire, 
complete with internal electronic ballast, and an LED lamp of the proper wattage 
and input voltage, on a street light mast arm attached to a street light pole and 
connecting the unit to either an underground cable distribution system or an 
aerial wire distribution system at the location shown on the plans, or as directed 
by the Engineer.  

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 WATT HPS 
EQUIVALENT) 

The luminaire shall meet the appropriate material specification for the lamp 
wattage and type of distribution specified. This item shall meet Material 
Specification 1613. Luminaires to be either black or gray, or as specified by 
Engineer.  All bolts, washers, and nuts must be stainless steel. All material will 
be subject to approval by the engineer.  The Contractor shall provide a 
Manufacturer’s written certification that the materials comply with these 
specifications.  
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PART 3 - EXECUTION 

3.01 LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 WATT HPS 
EQUIVALENT) 

The luminaire shall be securely installed on the mast arm. The vertical 
axis of the luminaire shall be in a vertical plane, and the longitudinal 
axis shall be leveled as specified in shop drawings supplied by the 
manufacturer to produce the desired distribution pattern with the lamp 
socket secured in the required position for that distribution.    

For an aerial distribution system, the primary wiring to the ballast shall 
consist of 2 1/C #12 AWG wires, with 150 degree C. irradiated polyole-
fin insulation, connected to the terminal board “line" terminals.  They 
shall extend through the mast arm and exit from the mast arm through 
the grommet in the hole provided for this purpose, and extend further 
forming a drip loop and connect with aerial circuit wires.  Connection to 
the aerial circuit wires shall be made with a split bolt type pressure 
connector for a No. 6 solid copper wire and the connection so formed 
shall be wrapped with two layers of an approved electrical tape.   

A cartridge type fuse, type KTK, rated at 10 amperes shall be installed 
in each of the fuse holders. The primary wiring to the ballast shall con-
sist of 2 1/C No. 12 AWG wires with 150 degree C. irradiated polyefin, 
insulation connected to the terminal board "line" terminals.  They shall 
extend through the mast arm raceway and down the inside of the pole 
to the pole base where they shall be spliced to the underground feeder 
cables.  Sufficient wire shall be supplied to extend the wires outside of 
the pole through the access handhole to permit splicing work to be per-
formed outside the pole.   

All splice methods shall be approved by the Engineer before imple-
mented.  All splices, tapes and grounding connections shall be inspect-
ed by the Commissioner's authorized representative before wires are 
permanently trained in the light pole.   

Current, insulation resistance, and voltage readings shall be taken and 
tabulated by the Contractor for each circuit.  These readings are to be 
witnessed by the Commissioner’s authorized representative.  Any indi-
cation of grounds, open, or crossed conductors shall be thoroughly in-
vestigated and remedied before acceptance of the installation.  Line 
voltage shall be taken at any in line fused location, within the pole des-
ignated by the Commissioner’s authorized representative.  Locations 
and voltage shall be tabulated as directed.  Three (3) copies of the tab-
ulated voltage insulation resistance, and current readings shall be sub-
mitted to the Commissioner's authorized representative.  Maximum 
voltage drop shall not exceed 10% of nominal source voltage.  The in-
sulation resistance shall not be less than 2 Megohms, when tested to 
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ground with 500 volts A.C. The Contractor shall submit the manufac-
turer's certified test reports on all materials used on this project.  Any 
material deemed defective shall be removed and disposed of by the 
Contractor at his sole cost.   

After the lighting installation has been completed and satisfactory cur-
rent and voltage readings recorded, a field test shall be made to insure 
that all lighting and control equipment are in proper operating condi-
tion.  This field test shall be witnessed by the Commissioner.   

The Contractor shall furnish special test devices, tools and miscellane-
ous items that shall be required for the testing of cables and control 
equipment, all as herein specified.   

 

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 WATT HPS 
EQUIVALENT) shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of LUMINAIRE, LED COBRAHEAD ARTERIAL, LED TYPE III (400 WATT HPS 
EQUIVALENT) shall be included in the contract lump sum price as shown in the Schedule 
of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 30 
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SECTION 26 57 31 
 

LUMINAIRE, LED VIADUCT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1604 of the City of Chicago Department of Transportation Division 
of Electrical Operations 

1.02 SUMMARY 
 
This item will consist of furnishing and installing a viaduct luminaire, complete 
with internal electronic ballast, and an LED. lamp of the proper wattage and 
input voltage, onto  a CTA elevated structure and connecting the unit to either 
an underground cable distribution  system or an aerial wire distribution system 
at the location shown on the plans, or as directed by  the Engineer.  

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 LUMINAIRE, LED VIADUCT 

The luminaire shall meet the appropriate material specification for the lamp 
wattage and type of distribution specified. This item shall meet Material 
Specifications 1604. Luminaires to be either black or gray, or as specified by 
Engineer.  All bolts, washers, and nuts must be stainless steel. Beam clamps 
and shock absorbers must be structurally sound. Shock absorbers will use steel 
springs for the mechanism. All material will be subject to approval by the 
engineer. The Contractor shall provide a Manufacturer’s written certification that 
the materials comply with these specifications.  
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PART 3 - EXECUTION 

3.01 LUMINAIRE, LED VIADUCT 

The luminaire shall be securely installed on the CTA elevated structure. 
The vertical axis of the luminaire shall be in a vertical plane, and the 
longitudinal axis shall be leveled as specified in shop drawings supplied 
by the manufacturer to produce the desired distribution pattern with 
the lamp socket secured in the required position for that distribution.   

For an installation onto a CTA elevated structure, the luminaire must be 
securely attached to two (2) shock absorbers, which in turn, will be 
mounted to the bottom flange of a steel beam.  The steel beam at-
tachment will be one of two kinds and as shown on the plans: the first 
kind will consist of beam clamps, the second kind will consist of drilling 
the steel and installing bolts. In either case, the attachment must be 
secure, and must withstand any vibrations occurring during normal 
service without loosening. A metallic whip, of not more than six (6) 
feet, must be provided and installed from the luminaire to the nearest 
junction box, to provide a wireway.   

A cartridge type fuse, type KTK, rated at 10 amperes shall be installed 
in each of the fuse holders. The primary wiring to the ballast shall con-
sist of 2 1/C No. 12 AWG wires with 150 degree C. irradiated polyefin, 
insulation connected to the terminal board "line" terminals.  They shall 
extend through the mast arm raceway and down the inside of the pole 
to the pole base where they shall be spliced to the underground feeder 
cables.  Sufficient wire shall be supplied to extend the wires outside of 
the pole through the access handhole to permit splicing work to be per-
formed outside the pole.   

All splice methods shall be approved by the Engineer before imple-
mented.  All splices, tapes and grounding connections shall be inspect-
ed by the Commissioner's authorized representative before wires are 
permanently trained in the light pole.   

Current, insulation resistance, and voltage readings shall be taken and 
tabulated by the Contractor for each circuit.  These readings are to be 
witnessed by the Commissioner’s authorized representative.  Any indi-
cation of grounds, open, or crossed conductors shall be thoroughly in-
vestigated and remedied before acceptance of the installation.  Line 
voltage shall be taken at any in line fused location, within the pole des-
ignated by the Commissioner’s authorized representative.  Locations 
and voltage shall be tabulated as directed.  Three (3) copies of the tab-
ulated voltage insulation resistance, and current readings shall be sub-
mitted to the Commissioner's authorized representative.  Maximum 
voltage drop shall not exceed 10% of nominal source voltage.  The in-
sulation resistance shall not be less than 2 Megohms, when tested to 
ground with 500 volts A.C.  The Contractor shall submit the manufac-
turer's certified test reports on all materials used on this project.  Any 
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material deemed defective shall be removed and disposed of by the 
Contractor at his sole cost.   

After the lighting installation has been completed and satisfactory cur-
rent and voltage readings recorded, a field test shall be made to insure 
that all lighting and control equipment are in proper operating condi-
tion.  This field test shall be witnessed by the Commissioner.   

The Contractor shall furnish special test devices, tools and miscellane-
ous items that shall be required for the testing of cables and control 
equipment, all as herein specified.   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of LUMINAIRE, LED VIADUCT shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of LUMINAIRE, LED VIADUCT shall be included in the contract lump sum price 
as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 31 
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SECTION 26 57 32 
 

ALLEY LUMINAIRE, 54 W LED 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1612 of the City of Chicago Department of Transportation Division 
of Electrical Operations 

1.02 SUMMARY 
 
This item will consist of furnishing and installing a street lighting luminaire, 
complete with internal electronic ballast, and an LED lamp of the proper wattage 
and input voltage, on a street light mast arm attached to a street light pole and 
connecting the unit to either an underground cable distribution system or an 
aerial wire distribution system at the location shown on the plans, or as directed 
by the Engineer.  .  

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 ALLEY LUMINAIRE, 54W LED  

The luminaire shall meet the appropriate material specification for the lamp 
wattage and type of distribution specified. This item shall meet Material 
Specification 1612. Luminaires to be either black or gray, or as specified by 
Engineer.  All bolts, washers, and nuts must be stainless steel. All material will 
be subject to approval by the engineer. The Contractor shall provide a 
Manufacturer’s written certification that the materials comply with these 
specifications.  
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PART 3 - EXECUTION 

3.01 ALLEY LUMINAIRE, 54W LED 

The The luminaire shall be securely installed on the mast arm. The ver-
tical axis of the luminaire shall be in a vertical plane, and the longitudi-
nal axis shall be leveled as specified in shop drawings supplied by the 
manufacturer to produce the desired distribution pattern with the lamp 
socket secured in the required position for that distribution.    

For an aerial distribution system, the primary wiring to the ballast shall 
consist of 2 1/C #12 AWG wires, with 150 degree C. irradiated polyole-
fin insulation, connected to the terminal board “line" terminals.  They 
shall extend through the mast arm and exit from the mast arm through 
the grommet in the hole provided for this purpose, and extend further 
forming a drip loop and connect with aerial circuit wires.  Connection to 
the aerial circuit wires shall be made with a split bolt type pressure 
connector for a No. 6 solid copper wire and the connection so formed 
shall be wrapped with two layers of an approved electrical tape.   

A cartridge type fuse, type KTK, rated at 10 amperes shall be installed 
in each of the fuse holders. The primary wiring to the ballast shall con-
sist of 2 1/C No. 12 AWG wires with 150 degree C. irradiated polyefin, 
insulation connected to the terminal board "line" terminals.  They shall 
extend through the mast arm raceway and down the inside of the pole 
to the pole base where they shall be spliced to the underground feeder 
cables.  Sufficient wire shall be supplied to extend the wires outside of 
the pole through the access handhole to permit splicing work to be per-
formed outside the pole.   

All splice methods shall be approved by the Engineer before imple-
mented.  All splices, tapes and grounding connections shall be inspect-
ed by the Commissioner's authorized representative before wires are 
permanently trained in the light pole.   

Current, insulation resistance, and voltage readings shall be taken and 
tabulated by the Contractor for each circuit.  These readings are to be 
witnessed by the Commissioner’s authorized representative.  Any indi-
cation of grounds, open, or crossed conductors shall be thoroughly in-
vestigated and remedied before acceptance of the installation.  Line 
voltage shall be taken at any in line fused location, within the pole des-
ignated by the Commissioner’s authorized representative.  Locations 
and voltage shall be tabulated as directed.  Three (3) copies of the tab-
ulated voltage insulation resistance, and current readings shall be sub-
mitted to the Commissioner's authorized representative.  Maximum 
voltage drop shall not exceed 10% of nominal source voltage.  The in-
sulation resistance shall not be less than 2 Megohms, when tested to 
ground with 500 volts A.C. The Contractor shall submit the manufac-
turer's certified test reports on all materials used on this project.  Any 
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material deemed defective shall be removed and disposed of by the 
Contractor at his sole cost.   

After the lighting installation has been completed and satisfactory cur-
rent and voltage readings recorded, a field test shall be made to insure 
that all lighting and control equipment are in proper operating condi-
tion.  This field test shall be witnessed by the Commissioner.   

The Contractor shall furnish special test devices, tools and miscellane-
ous items that shall be required for the testing of cables and control 
equipment, all as herein specified.   

  

 

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of ALLEY LUMINAIRE, 54W LED shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of ALLEY LUMINAIRE, 54W LED shall be included in the contract lump sum 
price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 32 
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SECTION 26 57 40 
 

JUNCTION BOX, POLE OR POST MOUNTED 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1407 and drawings 954 and 11984 of the City of Chicago 
Department of Transportation Division of Electrical Operations 

1.02 SUMMARY 
 
This item consists of furnishing and installing a Junction Box on each traffic 
signal post, traffic signal pole, or street light pole on which a signal head is 
mounted, as shown on the plans, specified herein, or directed by the Engineer.     

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 JUNCTION BOX, POLE OR POST MOUNTED 

The Junction Box must conform to the requirements of Material Specification 
Number 1407 and to Drawing Number 954. The box will contain a 20 conductor 
terminal strip, securely fastened to an aluminum channel. Two Number 10 
stainless steel machine screws will be used to mount the channel to the junction 
box.  .    

PART 3 - EXECUTION 

3.01 JUNCTION BOX, POLE OR POST MOUNTED 

All The junction box must be mounted to the side of the pole away from 
the roadway, or as directed by the Engineer. The center of the box must 
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be located approximately fifty eight inches (58") above the adjacent 
sidewalk. Two long sweep elbows must be attached to the box, one to 
the top and one to the bottom, unless otherwise directed by the Engi-
neer. Each will be attached with four (4) #10 24x3/4" stainless steel 
screws. The lower long sweep elbow will be  properly positioned over a 
hole 1 1/2 inches in diameter drilled in the pole approximately 48"  
above the sidewalk, for the installation of  cable. Another 1 1/2 inch 
hole must be drilled for the upper elbow. The holes must be reamed or 
filed to remove all sharp edges or burrs which might damage cable dur-
ing installation, or through vibration when the signals are in operation.   
A stainless steel, banding bracket, Drawing Number 11984, must be at-
tached to the center of the back of the box with a 5/16"-18 x 1" stain-
less steel machine screw. The entire unit must be banded to the pole 
with five (5) 3/4" stainless steel bands, one through the banding brack-
et and one each at the top and bottom of each elbow. The banding and 
clips must have a baked-on black finish.   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of JUNCTION BOX, POLE OR POST MOUNTED shall not be measured for 
payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of JUNCTION BOX, POLE OR POST MOUNTED be included in the contract lump 
sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 
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SECTION 26 57 42 
 

MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification Division 800, Materials, section 800, 801, and 850 of the Illinois 
Department of Transportation Standard Specification for Road and Bridge 
Construction.  

B. Specification Division 1000, Materials, section 1085 of the Illinois Department of 
Transportation Standard Specification for Road and Bridge Construction 

1.02 SUMMARY 
 
The Contractor must maintain the existing traffic signal system at each 
intersection in this Contract, as described in the special provision OPERATION 
OF TRAFFIC SIGNALS, which is a section of these specifications. The 
maintenance must commence on the Contract Start Date and continue until 
such date as the new or existing traffic signal system is accepted for operation 
and maintenance by the Bureau of Electricity or the Completion Date of the 
project, whichever is later. The acceptance conditions are noted in the special 
provision, TRAFFIC SIGNAL TURN ON, which is a section of these specifications.  
Existing traffic signals may be used as temporary traffic signals during the 
construction period.  The provision and use of temporary aerial cable, 
temporary traffic controllers, temporary traffic  heads, temporary poles and all 
necessary cables and connections which may be required to  relocate existing 
traffic signals to allow for the installed of the proposed improvements will be  
included in the pay item for TEMPORARY TRAFFIC SIGNAL INSTALLATION. A 
properly operating traffic signal system must be maintained by the Contractor 
at the following intersections: Lake Street at Damen Avenue, and Lake Street at 
Paulina Street.   

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  
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PART 2 - PRODUCTS 

2.01 MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION 

The Work under this item must be performed in accordance with Section 800, 
801, 850, and 1085 of the Standard Specifications, Bureau of Electricity 
Standards and the City of Chicago Electrical Code, except as herein modified.      

PART 3 - EXECUTION 

3.01 MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION 

The Contractor must perform the following maintenance program:   

Patrol and inspect the signal installation at least once each week for 
proper alignment of signal heads, lamp outages, and general operation 
of the traffic signals.   

Provide immediate corrective action to replace burned out lamps or 
damaged sockets with new lamps or sockets of approved qualities.  At 
the time of replacement, the reflector and lens must be cleaned.   

Respond to emergency calls within two hours after notification and pro-
vide immediate corrective action.  The Contractor must maintain in 
stock a sufficient amount of material and equipment to provide tempo-
rary and permanent repairs.  Any damage to the signal installation from 
any cause whatsoever must be repaired or replaced by the Contractor 
at his own expense.    

The Contractor must install STOP signs (R1-1-3636) on all approaches 
to the intersection as a temporary means of regulating traffic during the 
time of repair.   

The Contractor must provide the Commissioner the names and tele-
phone numbers of two individuals who will be available 24 hours a day, 
7 days a week, to perform any necessary work on the signal installa-
tion.   
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PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION shall not be 
measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION be included in 
the contract lump sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION  
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SECTION 26 57 43 
 

TRAFFIC SIGNAL POST, ALUMINUM 15 FT & TRAFFIC SIGNAL POST, ALUMINUM 
17 FT  

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Specification 1385 and drawing number 526 of the City of Chicago Department 
of Transportation Division of Electrical Operations 

 

1.02 SUMMARY 
 
This item will consist of furnishing and installing an aluminum post, for 
supporting a traffic signal, upon a concrete foundation, at the location shown on 
the plans, as specified herein, or as directed by the Engineer.  The post 
installation itself must be consistent in construction to the post shown on 
Drawing Number 526 for the installation of a post for a traffic signal.   

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 TRAFFIC SIGNAL POST, ALUMINUM 15 FT & TRAFFIC SIGNAL POST, ALUMINUM 
17 FT  

The material of the post must meet the requirements of Material Specification 
1385, and of Standard Drawing Number 526.  .      
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PART 3 - EXECUTION 

3.01 TRAFFIC SIGNAL POST, ALUMINUM 15 FT & TRAFFIC SIGNAL POST, ALUMINUM 
17 FT 

The post must be mounted on the foundation so that the handhole faces 
away from the curb.  The nuts on the foundation must be tightened to 
secure the post to the foundation such that there is no space separating 
the post from the foundation.  There must be no double nutting.  The 
post must be plumb and the use of shims will not be permitted.  The 
post cap must be secured by three (3) 5/16" No. 18 x 3/4" hex head 
stainless steel set screws.   

The height of the post must be as indicated on the plans.   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of TRAFFIC SIGNAL POST, ALUMINUM 15 FT & TRAFFIC SIGNAL POST, 
ALUMINUM 17 FT shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of TRAFFIC SIGNAL POST, ALUMINUM 15 FT & TRAFFIC SIGNAL POST, 
ALUMINUM 17 FT be included in the contract lump sum price as shown in the Schedule 
of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 43 
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SECTION 26 57 44 
 

SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, 3-SECTION, BRACKET MOUNTED 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Material Specifications 1475, 1493, 1495 and drawing number 834, 835, 741, 
740, and 12268a of the City of Chicago Department of Transportation Division 
of Electrical Operations. 

1.02 SUMMARY 
 
These items consist of furnishing and installing a traffic signal head or 
combination of heads on a street light pole, a traffic signal pole, or a traffic 
signal post as shown on the plans, as specified herein, or as directed by the 
Commissioner.  Specific installations and configurations are shown on Drawing 
Numbers 834 and 835, entitled "Standard Traffic Signal Mounting Details". The 
type of installation must be as indicated on the plans. The number of signal 
faces, the number of signal sections in each signal face, any dual-indication 
sections, and the method of mounting must be as indicated in the plans and in 
the standard drawings. Each signal face must be pointed in the direction of the 
approaching traffic that it is to control and must be aimed to have maximum 
effectiveness for an approaching driver located at a distance from the stop line 
equal to the normal distance traversed while stopping. During construction and 
until the installation is placed in operation, all signal faces must be hooded.  The 
hooding material must be securely fastened so it will not be disturbed by normal 
inclement weather or wind.  

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  
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PART 2 - PRODUCTS 

2.01 SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, 3-SECTION, BRACKET 
MOUNTED 

The traffic signal head construction must meet the requirements of  
Material Specification 1543 for optically programmable LED signals. The 
mounting brackets must meet the requirements of Material Specification 1495, 
unless the Engineer deems that the signal heads are too heavy for this type of 
bracket. The cable must meet the requirements of Material Specification 1475.    

PART 3 - EXECUTION 

3.01 SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, 3-SECTION, BRACKET 
MOUNTED   

The signals must be mounted using pole mounting brackets   
meeting Material Specification 1495, banded to the pole with two strips 
of 3/4" stainless steel  banding single wrapped, one at the top and one 
at the bottom of the brackets, each secured   

With a stainless steel banding clip.  The banding and clips must be coat-
ed with a baked-on black finish. The mounting configuration connecting 
the signals to the mounting bracket must consist   

of sections of 1 ½" galvanized steel conduit of precise lengths, as indi-
cated on the standard  drawings or polycarbonate brackets specifically 
made for mounting signal heads to the side of  poles, to create the des-
ignated structure, connected with cross fittings, tees, etcetera to create  
the desired configuration.    

When the signals are to be mounted on a square pole of flat surface, 
the bracket used will be bolted to the flat pole or surface using a 3/8" 
drive stud where permissible or using a 3/8" stud in a tapped hole.   

The bottom mounting bracket must be accurately located to cover an 
opening 1" in diameter, for cable entrance, drilled into the pole or 
standard at a calculated height to position the bottom signal face at a 
standard height of 10 feet, or a height indicated on the plans.  The 
opening must be reamed or filed to remove all sharp edges or burrs 
which might damage cable during installation or through vibration when 
the signals are in operation.   

Cable:  The Contractor must provide and install a length of 8/C #18 
AWG, as per Specification 1475, flexible electrical cord, medium duty, of 
sufficient length to extend without strain or stress from the terminal 
strip in the "Green" section of the signal head to the terminal strip in 
the junction box mounted on the pole.  The number of conductors in the 
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cord, and the color coding DS-139. Of the conductors, must be suffi-
cient to match the requirements of the signal head being installed, and 
must be connected in accordance with Specification 1493.  Both ends of 
the cable length must be carefully stripped of six inches (6") of jacket 
and one inch (1") of insulation, and each conductor properly tinned.  
The cord must be attached to the terminal block in the junction  box in 
accordance with the terminal strip connector schematic, Drawing Num-
ber 12268-A.   

The service cable from the signal heads must enter the pole through the 
bottom ULB-1  mounting bracket and enter the long sweep elbow to 
terminate by attachment to the terminal  strip in the junction box in ac-
cordance with connector schematic, Bureau of Electricity Drawing  
Number 12268-A   

The signal head housings, the pole mounting brackets, and the crosses 
must be of the color specified in the plans.   

   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, 3-SECTION, BRACKET 
MOUNTED shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, 3-SECTION, BRACKET 
MOUNTED be included in the contract lump sum price as shown in the Schedule of Prices 
for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 44 
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SECTION 26 57 45 
 

PEDESTRIAN SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, BRACKET 
MOUNTED WITH COUNT DOWN TIMER 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Material Specifications 1494, 1495, 1475, 1545 and drawing number 834, 835, 
741, 740, and 12268a of the City of Chicago Department of Transportation 
Division of Electrical Operations. 

1.02 SUMMARY 
 
These This item consists of furnishing and installing a pedestrian signal on a 
street light  pole, a traffic signal pole or a traffic signal post as shown on the 
plans, as specified herein, or as  directed by the Engineer.  The signal may be 
installed as a single unit on a pole or in combination with other pedestrian 
signals or with traffic signals of various types and sizes.   Specific installations 
and configurations are shown on Drawing Numbers 834 and 835 entitled 
“Standard Traffic Signal Mounting Details". The method of mounting must be 
indicated on the plans.  Each signal face must be pointed in the direction of the 
marked cross-walk area for the pedestrians it is intended to control.   

 

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 PEDESTRIAN SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, BRACKET 
MOUNTED WITH COUNT DOWN TIMER  

The pedestrian signal head material must be consistent with the requirements 
of Bureau of Electricity Material Specification 1494.  The countdown pedestrian 
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signal must meet the requirements of Material Specification 1545.  All housing 
units must be made of polycarbonate. The light source must be LED.  Mounting 
hardware must meet the requirements of Material specification 1495.  Cable 
must meet the requirements of Material Specification 1475.  

PART 3 - EXECUTION 

3.01 PEDESTRIAN SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, BRACKET 
MOUNTED WITH COUNT DOWN TIMER   

The The signal must be mounted using pole mounting brackets banded 
to the pole  with two strips of 3/4" stainless steel banding, single 
wrapped, one at the top and one at the  bottom of the bracket, each se-
cured with a stainless steel banding clip.  The banding and clips must 
have a baked-on black finish. The mounting configuration connecting 
the signals to the mounting bracket must consist of sections of polycar-
bonate brackets specifically made for mounting signal heads to the side 
of poles, to create the designated structure.   

The bottom mounting bracket must be accurately located to cover a 
hole 1" in diameter for cable entrance drilled into the pole or standard 
at a height calculated to position the bottom signal face at a standard 
height of 10 feet, or a height indicated on the plans.  The hole must be 
reamed or filed to remove all sharp edges or burrs which might damage 
cable during installation or through vibration when the signals are in 
operation.   

When the pedestrian signal is attached below a traffic signal head, the 
separate opening for cable may be omitted to eliminate additional 
weakening of the pole and the pedestrian signal cord must be installed 
using the same opening as the traffic signal cord.   

When the pedestrian signal mounted to a CTA column, the length of 
conduit between the CTA column mounted junction box and the pedes-
trian signal will be included in the cost of the pedestrian signal and will 
not be measured for payment.   

Cable:  The Contractor must provide and install a length of 8/C #18 
AWG flexible electric cord, of sufficient length to extend without strain 
or stress from the terminal strip in the signal head to the terminal strip 
in the junction box mounted on the pole.  The number of conductors in 
the  cord, and the color coding of the conductors, must be sufficient to 
match the requirements of the  signal head being installed, and must be 
so connected in accordance with Material Specification  1494. Both ends 
of the cable must be carefully stripped of six inches (6") of jacket and 
one inch (1") of insulation, and each conductor properly tinned.  The 
service cord from the signal head  must enter the pole through the bot-
tom mounting bracket and enter the long sweep elbow to  terminate by 
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attachment to the terminal strip in accordance with the terminal strip 
connector  schematic, Bureau of Electricity Drawing Number 12268-A.   

.   

The service cable from the signal heads must enter the pole through the 
bottom ULB-1  mounting bracket and enter the long sweep elbow to 
terminate by attachment to the terminal  strip in the junction box in ac-
cordance with connector schematic, Bureau of Electricity Drawing  
Number 12268-A   

During construction and until the installation is placed in operation, all 
signal faces must be hooded.  The hooding material must be securely 
fastened so it will not be disturbed by inclement weather or wind.   

 

   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of PEDESTRIAN SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, BRACKET 
MOUNTED WITH COUNT DOWN TIMER shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of PEDESTRIAN SIGNAL HEAD, POLYCARBONATE, LED, 1-FACE, BRACKET 
MOUNTED WITH COUNT DOWN TIMER be included in the contract lump sum price as 
shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 45 
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SECTION 26 57 46 
 

CUT OFF POLE AND INSTALL CAP 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This item consists of cutting a street light pole down to the desired height and 
furnishing and installing a steel cap for the pole top.  New pole plates to mount 
the street light bracket arm must be welded to the pole to provide the proper 
mounting height for the luminaire as shown on the plans or as directed by the 
Commissioner.   

1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 CUT OFF POLE AND INSTALL CAP   

The steel cap furnished must be in accordance with the requirements of 
Drawing #11420A. 

PART 3 - EXECUTION 

3.01 CUT OFF POLE AND INSTALL CAP   

The A steel cap must be installed on the top of the pole and secured by 
three stainless steel set screws.  The pole may be cut before or after in-
stallation. 
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PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of CUT OFF POLE AND INSTALL CAP shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of CUT OFF POLE AND INSTALL CAP be included in the contract lump sum price 
as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 46 
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SECTION 26 57 47 
 

ELECTRIC CABLE IN CONDUIT, SIGNAL NO. 14 19C 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Material Specifications 1537 of the City of Chicago Department of 
Transportation Division of Electrical Operations. 

1.02 SUMMARY 
 
This work consists of furnishing and installing electric cable for traffic signals of 
the type, size and number of conductors as specified on the plans. The cable 
must be rated 600 volts and comply with the following requirements 

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 ELECTRIC CABLE IN CONDUIT, SIGNAL NO. 14 19C  

All cable must conform to the requirements of Material Specification number 
1537, for Traffic Signal Cable  

PART 3 - EXECUTION 

3.01 ELECTRIC CABLE IN CONDUIT, SIGNAL NO. 14 19C  

All cable must be installed in conduit, as indicated on the plans, with 
care to prevent damage to the insulation or cable.  Suitable devices 
must be used in pulling the cable, and only acceptable lubricants may 
be used.  All cables installed in conduit will be from the  power source 
to the traffic signal controller, from the traffic controller to the City traf-
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fic signal  junction box, or from  junction box to junction box.  Cables 
that terminate in a traffic signal controller or traffic signal junction box 
must extend two inches (2") above the bottom of the box, or cabinet, 
and the following procedure must be followed:   

a. Controllers.   
1.  Remove thirty six inches (36") of neoprene jacket.   
2.  Wrap vinyl electrical tape on two inches (2") of the neoprene 
jacket and two inches  
(2") on the exposed conductors.   
3.  Remove one inch (1") of insulation and scrape copper con-

ductor.   
4.  Train cables neatly along the base and back of cabinet.   
5.  Connect conductors to proper terminal lugs.   

b.   Traffic Signal Junction Box.   
1.  Remove twenty four inches (24") of neoprene jacket.   
2.  Wrap vinyl electrical tape on two inches (2") of neoprene 
jacket and two inches (2")  
on the exposed conductors.   
3.  Remove one inch (1") of insulation and scrape copper con-
ductor.   
4.  Train cables neatly along the side and back of the box.   
5.  Connect all conductors to terminal strip.   

Slack Cable:  The length of cable slack must be provided in accord-
ance with the following schedule:   

Location                                         
Length of Slack Cable (feet) Base of Controller Post  1   
Detector, Junction Box          1   
Base of Traffic Signal Post or Traffic Signal Pole    2   
City Handhole             6   
City Manhole              12   
ComEd Manhole                    25   

Cable slack in manholes/handholes must be trained and racked in the holes. If racks are 
non- existent, racks must be provided, and are considered included in the cost of this 
pay item.   

No cable splices will be allowed for traffic signal cable, with the exception of 7 conductor 
interconnect cable. These splices will be indicated on the plans.     

 

   

 

PART 4- MEASUREMENT AND PAYMENT 
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 4.01 MEASUREMENT 

The work of ELECTRIC CABLE IN CONDUIT, SIGNAL NO. 14 19C shall not be measured 
for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of ELECTRIC CABLE IN CONDUIT, SIGNAL NO. 14 19C be included in the 
contract lump sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 47 
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SECTION 26 57 49 
 

REMOVE EXISTING TRAFFIC SIGNAL EQUIPMENT 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This work consists of removing all existing traffic signal equipment at the 
intersections listed on the plans. 

1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - EXECUTION 

2.01 REMOVE EXISTING TRAFFIC EQIUPMENT 

The items to be removed will include traffic signal arms, traffic signal 
poles, traffic signal heads, traffic signal controllers, service equipment 
for traffic signals and all associated equipment and cable.   

Existing cable lengths indicated on plans are for reference use only. Ac-
tual cable removal lengths shall be determined in the field or as di-
rected by the Engineer. No extra payment shall be made if cable length 
is determined to be more than shown on plans.   

The traffic signal items, except for traffic signal cable, are to remain the 
property of the City of Chicago. The Contractor must deliver the obso-
lete traffic signal equipment to the City of Chicago Yard at 4101 South 
Cicero Avenue, Chicago, Illinois. Twenty four hour advance notice is 
necessary before delivery. The traffic signal cable must be removed 
and become the property of the Contractor and must be disposed of by 
him, outside the right-of-way, at his sole expense.   

The Contractor must provide three (3) copies of a list of equipment that 
is to remain the property of the City, including model and serial num-
bers where applicable. He must also provide a copy of the contract 
plan, or special provisions, showing the quantities and type of equip-
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ment. The Contractor will be responsible for the condition of the traffic 
control equipment from the time of removal until its acceptance by a 
receipt drawn by the City indicating that the items have been returned.   

 

PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of REMOVE EXISTING TRAFFIC EQIUPMENT shall not be measured for 
payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of REMOVE EXISTING TRAFFIC EQIUPMENT be included in the contract lump 
sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 49 
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SECTION 26 57 55 
 

LUMINAIRE, LED ORNAMENTAL ACORN 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Material Specification 1489 and drawing number, 911 of the City of Chicago 
Department of Transportation Division of Electrical Operations 

1.02 SUMMARY 
 
This item will consist of furnishing and installing an ornamental acorn luminaire, 
complete with internal electronic ballast, and an LED. lamp of the proper 
wattage and input  voltage, mounted to a post top attachment on a street light 
pole, and connecting the unit to an  underground cable distribution system at 
the location shown on the plans, or as directed by the  Engineer.  

1.03 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 LUMINAIRE, LED ORNAMENTAL ACORN 

A. The luminaire shall meet the appropriate material specification for the lamp 
wattage and type of distribution specified. This item shall meet Material 
Specification 1612. Luminaires to be black, or as specified by Engineer.  All 
bolts, washers, and nuts must be stainless steel.  All material will be subject to 
approval by the engineer. The ornamental luminaire must have the general 
appearance of Standard Drawing 912. The Contractor shall provide a 
Manufacturer’s written certification that the materials comply with these 
specifications.   
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PART 3 - EXECUTION 

3.01 LUMINAIRE, LED ORNAMENTAL ACORN 

A. Installation: The luminaire shall be securely installed on the mast arm. The 
vertical axis of the luminaire shall be in a vertical plane, and the longitudinal 
axis shall be leveled as specified in shop drawings supplied by the manufacturer 
to produce the desired distribution pattern with the lamp socket secured in the 
required position for that distribution. Ornamental acorns shall be mounted on 
the pole top using a bracket supplied with this item. The bracket will be for one 
or two fixtures, as specified, or as directed by the Engineer. Ornamental acorns 
shall be aimed for proper light distribution.   

A cartridge type fuse, type KTK, rated at 10 amperes shall be installed in each 
of the fuse holders. The primary wiring to the ballast shall consist of 2 1/C No. 
12 AWG wires with 150 degree C. irradiated polyefin, insulation connected to 
the terminal board "line" terminals.  They shall extend through the mast arm 
raceway and down the inside of the pole to the pole base where they shall be 
spliced to the underground feeder cables.  Sufficient wire shall be supplied to 
extend the wires outside of the pole through the access handhole to permit 
splicing work to be performed outside the pole.   

All splice methods shall be approved by the Engineer before implemented.  All 
splices, tapes and grounding connections shall be inspected by the 
Commissioner's authorized representative before wires are permanently trained 
in the light pole.   

Current, insulation resistance, and voltage readings shall be taken and 
tabulated by the Contractor for each circuit.  These readings are to be witnessed 
by the Commissioner’s authorized representative.  Any indication of grounds, 
open, or crossed conductors shall be thoroughly investigated and remedied 
before acceptance of the installation.  Line voltage shall be taken at any in line 
fused location, within the pole designated by the Commissioner’s authorized 
representative.  Locations and voltage shall be tabulated as directed.  Three (3) 
copies of the tabulated voltage insulation resistance, and current readings shall 
be submitted to the Commissioner's authorized representative.  Maximum 
voltage drop shall not exceed 10% of nominal source voltage.  The insulation 
resistance shall not be less than 2 Megohms, when tested to ground with 500 
volts A.C.   

The Contractor shall submit the manufacturer's certified test reports on all 
materials used on this project.  Any material deemed defective shall be 
removed and disposed of by the Contractor at his sole cost. After the lighting 
installation has been completed and satisfactory current and voltage readings 
recorded, a field test shall be made to insure that all lighting and control 
equipment are in proper operating condition.  This field test shall be witnessed 
by the Commissioner.   

The Contractor shall furnish special test devices, tools and miscellaneous items 
that shall be required for the testing of cables and control equipment, all as 
herein specified.   
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PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of LUMINAIRE, LED ORNAMENTAL ACORN shall not be measured for payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of LUMINAIRE, LED ORNAMENTAL ACORN shall be included in the contract 
lump sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 55 
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SECTION 26 57 59 
 

MAINTAIN EXISTING LIGHTING SYSTEM 
 

PART 1 - GENERAL 

1.01 SUMMARY 
 
This work will consist of maintaining existing street lighting that has been  
designated to remain in operation during construction of the new lighting 
system, furnishing all  labor, equipment, and materials for maintaining existing 
street lighting system until the proposed  new equipment is installed, energized, 
tested, and accepted for operation by the Commissioner. 
 
 Maintenance Procedures:  Before taking over maintenance of the existing 
lighting system, the Contractor shall arrange to make an inspection with the 
Engineer to determine if any corrective action is required and to mutually agree 
on a date for transferring maintenance. The Contractor should normally begin 
maintaining the existing lighting as soon as the Contractor begins any work at 
the site.   

The Contractor shall be responsible for maintaining the lighting system in 
proper operating condition. Maintenance procedures shall be as outlined in 
Article 801.11 of the Standard Specifications.   

The work must include any necessary temporary devices to maintain existing 
illumination. The location and protection of devices necessary to comply with 
these requirements must be subject to the approval of the Commissioner.  The 
Commissioner will be the sole judge of satisfying existing illumination levels.   

Any temporary wire or cable which may be required to be installed overhead 
between existing poles or temporary devices must be furnished, installed, 
terminated, and maintained in service until the proposed lighting equipment is 
installed, tested and accepted for operation by the Commissioner.   

The contractor must protect, maintain, and reconfigure as needed, aerial cable 
providing service to CTA structure mounted lighting west of Ashland Avenue 
outside the project limits.   The contractor must provide temporary cable if 
necessary to maintain CTA structure mounted lighting during construction.   
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1.02 REFERENCE 

A. City of Chicago, Department of Streets and Sanitation, Bureau of Electricity 
Material Specifications.  

B.   Chicago Department of Transportation, CDOT Division of Electrical operations, 
Material Specifications, Appendix A 

C.   Illinois Department of Transportation Standard Specifications for Road and 
Bridge Construction.  

PART 2 - PRODUCTS 

2.01 MAINTAIN EXISTING LIGHTING SYSTEM  

Materials must be according to the following Division of Electrical Opera-
tions (DEO)  Specifications and Articles of Standard Specifications Section 
1000 – Materials:   

Item              Requirement   
(a) Cable Splicing and Termination     Standard 
Specifications Article   

1066.06   
(b) Fuse holders and Fuses      Standard 
Specifications Article   

1065.01   
(c) Pole Wire          Standard 
Specifications Article   

1066.09   
(d) Lamps           Standard 
Specifications Article   

1067.06   
(e) Aerial Cable Assembly        Standard 
Specifications Article   

1066.04   
(f) Thermal Magnetic Circuit Breaker    DEO Specifica-
tion 1428   
(g) Metal Light Poles        Standard 

Specifications Article   
1069.01   

(h) Luminaires          Standard 
Specifications Article   
1067.01   
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PART 3 - EXECUTION 

3.01 MAINTAIN EXISTING LIGHTING SYSTEM  

The General requirements must be in accordance with Section 801 of 
the Standard Specifications, and in accordance with DEO Standards and 
the City of Chicago Electrical Code, except as herein modified.     

The Contractor must maintain existing lighting systems (temporary and 
permanent) and proposed lighting systems, as well as receptacles and 
other ancillary devices connected to the applicable street lighting con-
trollers. Effective the day the Contractor starts work (including non- 
electrical work), the Contractor must maintain the existing lighting 
equipment located within the project limits as it then exists. The con-
tractor must also maintain any street lighting equipment outside of the 
project limits but connected to a controller situated within the project 
limits.  The contractor must also maintain any street lighting equipment 
inside of the project limits but connected to a controller situated outside 
the project limits.   

The Scope of Work must include the assumption of responsibility for the 
continuing operation of existing, temporary, or other lighting-systems 
affected by the work as may be specified elsewhere herein. Existing 
lighting systems, when depicted on the Plans, are intended only to indi-
cate the general nature of the systems involved and must not be con-
strued as an exact representation of the field conditions. It remains the 
Contractor’s responsibility to visit the site to confirm and ascertain the 
exact nature of systems to be maintained.    

The Contractor must take over maintenance of all the equipment sup-
plied with electric power from all street lighting controllers regardless of 
location which control lighting units located on Lake Street, associated 
streets, crosswalks, and underpasses within or outside of the project 
limits.   

Installation Requirements for Temporary Lighting Units:  The 
Contractor must furnish and install a temporary lighting unit to replace 
any existing lighting unit that is removed prior to the new lighting sys-
tem being operational.    

Temporary lighting unit must include pole, mast arm, 310 watt lumi-
naire, and temporary wiring connections. The Contractor must furnish 
and install temporary lighting units and all associated electrical equip-
ment to ensure compliance with the applicable codes, standards, and 
Specifications.    

The Contractor must coordinate temporary lighting with the sequence of 
construction and maintenance of traffic for this Project.    
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The wiring on the pole must consist of aerial electric cables and water-
proof splices at each light pole.    

All equipment furnished must be functional and new in appearance, and 
must be maintained.  The Contractor must own all the temporary light-
ing equipment furnished and installed.    

The Contractor must disconnect and remove temporary lighting and all 
associated electrical equipment upon energizing and acceptance of the 
permanent lighting system.    

Temporary Wiring:  The Contractor must furnish and install aerial 
electric cable, including messenger wire, in accordance with Article 
1066.04 of the Standard Specifications. The conductor size must be 
Number 6 AWG minimum. The messenger wire must be steel and of ad-
equate size to support the cables from structure to structure under 
normal and adverse weather conditions.  The electric cables must be 
secured to the steel messenger wire with binding strips continuous 
throughout each span of cable and must be of adequate strength to 
support the size of electric cables required for this Project.    

Temporary Poles:  Temporary lighting poles may be used metal poles 
in accordance with Article 1069.01 of the Standard Specifications. Metal 
poles must be similar in type, size and finish.    

Temporary lighting poles may be used steel poles that comply with DEO 
Specification Number 1447 if already owned by the Contractor and in 
Stock.    

     

The Contractor must provide and remove temporary foundations for the 
metal poles that will be adequate to support the poles during normal 
and adverse weather conditions and as directed by the Commissioner.    

Temporary Luminaire:  Each luminaire must be a high pressured so-
dium vapor, Crime Fighter type. Each luminaire must be mast arm or 
bracket arm mounted on the top of the pole. Each luminaire must be 
provided with a leveling surface and a leveling device and must be ca-
pable of being tilted by plus or minus 30 degrees and rotated to any 
degree with respect to the supporting bracket. Each luminaire must 
have a pipe arm barrier to limit the amount of inflection.    

Installation:  Location of cables and fixtures for temporary lighting 
must be adjusted and supported to accommodate field conditions en-
countered, including any potential interferences with other construction 
or equipment to be installed.   

The Contractor must determine the exact route and location of each 
temporary lighting fixture and associated wiring, prior to installation.   
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Temporary lighting must be installed to permit removal (without dam-
age to other parts) of parts requiring periodic replacement or mainte-
nance.   

Temporary wiring/lighting must be removed immediately upon ac-
ceptance of permanent lighting.   

 

Penalty for Non-Compliance:  The Contractor will be subject of 
$500.00 per incident, per day, to be deducted from next pay estimate 
due Contractor, for each occurrence when the Commissioner determines 
that Contractor or his Subcontractor is not in full compliance with this 
Section of the Specification.   

Penalty for Failure to Respond:  The Contractor is required to re-
spond within ½ hour to any request from the Commissioner for repair or 
replacement of any broken, defective and/or missing parts as specified 
under this section, “Response” is interpreted to mean on the job, pre-
paring to make repairs. Failure by Contractor to so respond must be 
grounds for a penalty of  $500.00 for each and every occurrence, to be 
deducted from next pay estimate due Contractor.   

Preconstruction Inspection:  Before performing any excavation, re-
moval, or installation work (electrical or otherwise) at the site, the Con-
tractor must initiate a request for preconstruction inspection, to be held 
in the presence of the Commissioner and a representative of the party 
or parties responsible for maintenance of any of any lighting and/or 
traffic control systems which may be affected by the work. The request 
for the maintenance preconstruction must be made no less than seven 
(7) calendar days prior to the desired inspection date. The maintenance 
preconstruction inspection must:   

� Establish details of any formal transfers of maintenance responsibility 
required for the construction period.   

� Establish approximate locations of known lighting and/or traffic con-
trol systems, which may be affected by the work.   

� Establish the condition of lighting and/or traffic control systems which 
may be affected by the Work.   

Reimbursement:  If the Contractor utilizes any lighting equipment 
owned by the City or uses existing Com Ed service, the Contractor must 
compensate the City for such usage. 
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PART 4- MEASUREMENT AND PAYMENT 

 4.01 MEASUREMENT 

The work of MAINTAIN EXISTING LIGHTING SYSTEM shall not be measured for 
payment. 

4.02 PAYMENT 

No separate payment shall be made for the work covered in this section.  Payment for 
the work of MAINTAIN EXISTING LIGHTING SYSTEM shall be included in the contract 
lump sum price as shown in the Schedule of Prices for ELECTRICAL WORK. 

PAY ITEM ACCOUNT NUMBER 

Electrical Work: 260000 

 

END OF SECTION 26 57 59 
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SECTION 26 60 00 

CONCRETE FOR ELECTRICAL WORK 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.02 SUMMARY 

A. This section specifies the requirements for concrete materials used in 
conjunction with underground conduits, and other related items. 

B. The work under this section to include furnishing all labor, materials, tools and 
equipment required to furnish and install concrete materials used in conjunction 
with conduit encased in concrete and conduit encased in reinforced concrete 
including, but not limited to; aggregates, cements, water and add-mixtures; 
form-work including pre-made forms and all releasing agents; test batches of 
concrete; and all other appurtenant work required for this Item.   

1.03 RELATED SECTIONS: 

A. Concrete for electrical work specified to be furnished and installed herein have 
related work in various other sections, including, but limited to: 

1 Section 260100 “Electrical General Provisions” 
2 Section 260500 “Raceways and Boxes” 

B. Except as modified herein, the work to be performed in accordance with the 
applicable requirements of Special Conditions for Transportation Construction, 
and Additional Special Conditions, as well as the requirements of the General 
Conditions, Division 1, and this Section. 

1.04 QUALITY ASSURANCE 

A. Except as modified herein, concrete work to conform to the applicable articles of 
IDOT SSR & BC and Section 01. 
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PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Concrete to be composed of Type 1 Portland Cement, torpedo sand, washed 
gravel, water, and an approved type of air-entraining agent.  

2.02 USE 

A. It is intended that the concrete of compressive strength specified herein to be 
used in the construction of electrical work for conduit encased in concrete and 
conduit encased in reinforced concrete including, but not limited to; electrical 
manholes, electrical duct lines and conduits, light standard foundations used for 
public right-of-ways; and all other related work requiring the use of concrete. 

2.03 QUALITY OF MATERIALS 

A. All materials used in producing ready-mixed concrete to comply with the 
requirements of the Standard Specifications as follows: 

1. Type I Portland Cement 
2. Torpedo Sand (#4 Sand for Concrete) 
3. Washed Gravel sizes as indicated 

B. If crushed stone is specifically requested instead of washed gravel, it to comply 
with the Standard Specification. 

PART 3 - EXECUTION 

3.01 EQUIPMENT 

A. Ready-mixed concrete furnished under these specifications to be either Central-
mixed Concrete or Transit-mixed in an approved stationary mixing plant and 
delivered to the job in an approved truck mixer operated at agitating speed.  
Transit-mixed concrete to be completely mixed in a truck mixer while at the 
yard and agitated in transit to the job site. 

B. Truck mixers to comply with the requirements of Article 1103.01 of the IDOT 
Standard Specifications. 

3.02 MIX DESIGN: 

A. Unless noted otherwise, concrete to attain a minimum strength of 4,500 psi at 
28 days. 
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B. Minimum cement factor to be 5.65 cwt per cubic yard concrete. 

C. Maximum water-cement ratio to be 0.45. 

D. Range of air content to be 4 percent to 7 percent. 

E. Slump to be 2 inches to 4 inches. 

F. Coarse aggregate gradation to be CA-11. 

G. Prior to manufacture, Contractor to submit for approval the following: 

1. Concrete mix design. 
2. Concrete strength test data (cylinder breaks). 
3. Material certificates. 

H. The strength of concrete shown on the Drawings to meet the following 
requirements. 

 
1. 4000 Pounds Per Square Inch @ 28 Days 

 

  Quantities Per Cubic Yard 

Type of Construction C.A. Size 
Cement 

Bags 
Water 
Gal. 

Sand 
lb. 

Gravel 
lb. 

 
Pavement Machine 
Placed 2 inches to #4 5.8 29 1045 2150 

Pavement Hand Placed 2 inches to #4 6.0 3.06 1080 2080 

Structures 1-1/4 inches to #4 6.0 30.6 1120 2040 

Thin Sections 3/4 inches to #4 6.5 33 1235 1820 

Floor Topping 1/2 inches to #8 7.1 36.2 1385 1560 
 

2. 3000 Pounds Per Square Inch @ 28 Days 
 

  Quantities Per Cubic Yard 

Type of Construction C.A. Size 
Cement 

Bags 
Water 
Gal. 

Sand 
lb. 

Gravel 
lb. 

Mass Concrete 2 inches to #4 5.3 29 1085 2160 

Structures 1-1/4 inches to #4 5.5 30.6 1150 2030 

Thin Sections 3/4 inches to #4 6.0 33 1280 1820 

Invert Topping 1/2 inches to #8 6.6 36.2 1440 1550 
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3. 2000 Pounds Per Square Inch @ 28 Days 
 

  Quantities Per Cubic Yard 
Type of 
Construction C.A. Size 

Cement 
Bags 

Water 
Gal. 

Sand 
lb. 

Gravel 
lb. 

Fill Concrete 2 inches to #4 4.75 29 1130 2160 

Fill Concrete 1-1/4 inches to #4 5.0 30.6 1200 2030 

Duct Encasement 3/4 inches to #4 5.4 33 1335 1815 

Fill Topping 1/2 inches to #8 5.94 36.2 1485 1550 

I. The above tables show the basic mix requirements.  The Contractor to be 
responsible for making adjustments for aggregate gradation and moisture in the 
aggregate.  If crushed stone is ordered as coarse aggregate, the Contractor to 
adjust the fine aggregate to coarse aggregate ratio to allow for the angularity of 
the coarse aggregate. 

J. Slight adjustments may be made in the mortar-coarse aggregate ratio but the 
quantity of cement specified per cubic yard to be maintained. 

K. The Contractor to be responsible for adjusting the total water so that the 
consistency of the concrete as delivered to not exceed the following slumps: 

1. Mass Concrete and Pavements: 3-1/2 inch Max. 
2. Structures and Thin Sections: 5 inch Max. 

3.03 MIXING AND DELIVERY 

A. In general, the requirements for mixing and delivery of ready-mixed concrete to 
comply with Article 1020 of the IDOT Standard Specifications.  

B. Delivery tickets to be furnished with each load of ready-mixed concrete 
furnished.  No delivery of less than one cubic yard to be ordered.  

3.04 QUALITY 

A. It is anticipated that concrete produced in accordance with these specifications 
to produce concrete of the compressive strength specified.  

B. The Contractor to be responsible for the quality, batching and mixing of 
concrete materials and for delivering concrete of the consistency and air content 
specified. 

C. The Commissioner reserves the right to reject any truckload of concrete that 
fails to comply with the specification requirements. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of CONCRETE FOR ELECTRICAL WORK will not be measured for 
payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  
Payment for the Work of CONCRETE FOR ELECTRICAL WORK will be included in 
the contract lump sum price as shown in the Schedule of Prices for Electrical 
Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 75 00 

CABINET AND TERMINAL STRIPS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Furnishing and installing of cabinet and terminal strips. The work under 
this section includes furnishing all labor, tools, equipment and incidentals 
necessary to install the terminal cabinet. 

2. Interface terminal cabinets and terminal strips to provide adequate and 
proper space for all wires, connections, terminations, and taps. 

3. Cabinets to be provided with suitable means for securing, supporting and 
adjusting the cabinets and trims. 

1.03 RELATED WORK 

A. Cabinet and terminal strips specified to be furnished and installed herein have 
related work in various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 261950 “Identification” 
3. Section 261230 “Wires, Cables, Splices, Terminations” 

1.04 SUBMITTALS 

A. The Contractor shall submit product data, brochures, cuts, specifications, 
maintenance data shop drawings, diagrams schedules and samples in 
accordance with Division 1 Section, Submittals, and supplementary 
requirements as stated under the sections of these Specifications for all the 
materials and construction referred to in this Section. 

B. See section 26 01 00, General Provisions Electrical for additional submittal 
requirements. 
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PART 2 - PRODUCTS 

2.01 INTERFACE TERMINAL CABINETS / RELAY CONTROL PANEL 

A. The Contractor to provide wall-mounted single-door enclosure with back panel, 
similar to Hoffman Engineering Company type A-12 or equal, as shown on the 
Contract Drawings, with the following additional requirements: 

1. Enclosures for indoor locations to be formed of 12 gage galvaneal sheet 
steel minimum, seams continuously welded and ground smooth, without 
openings or knockouts, with external wall mounting brackets and collar 
studs for mounting panel. Back panels to be formed of 12 gage galvaneal 
steel. A rolled lip to be formed on all sides of the door opening. Size to be 
as shown on the Drawings.  

2. Doors to be formed of 12 gage galvaneal sheet steel with rolled lip along 
top and sides to mate with the enclosure. The door to be fitted with a 
removable print pocket and a closed-cell neoprene gasket attached with 
oil-resistant adhesive and bonding stud. 

3. Cabinet door to be equipped with a concealed full length, stainless steel 
continuous piano type hinge. Yale Company, Division of Eaton Security 
Products & Systems, Catalog Numbers 1400, or Corbin Cabinet Lock 
Company Catalog Number 1000 vault handles with disc tumbler locks and 
three point latch to be provided on doors twenty-four inches or over in 
height. 

a. Yale Company, Division Eaton Security Product & Systems Catalog 
Number  

b. T 1403, or Corbin Cabinet Lock Company Catalog Number 1001 
handles with disc tumbler locks and one point latch to be provided 
on doors under twenty-four inches in height. 

4. Two keys to be furnished with each cabinet and lock. All cabinet locks to 
be provided to accept a CAT 60 Master Key (Corbin Lock or H. Hoffman 
Co.). Lock to be arranged to permit key removal in locked and unlocked 
positions. 

5. Enclosure and door fabricated from galvaneal sheet steel to be primed and 
finished ANSI-61 light gray enamel, back pan to be painted white. 

6. Enclosure to be provided with 21 circuit minimum panelboard style 
equipment ground bar mounted to the back pan. 

7. For outdoor locations enclosure including door and back panel to be 
stainless steel. The cabinet to be Type 304 mill finish stainless steel. 
Handle to be provided as heavy duty pad lockable stainless steel and 
three point latch suitable for outdoor or subway locations. 

8. Enclosures to bear U/L-508 industrial control label with respective UL 
enclosure rating based on the location of the installation and construction 
of the enclosure. 

9. Enclosures to also be supplied with breather drains. 
10. Each panel to be provided with drip shield rain hood. 
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2.02 TERMINAL STRIPS 

A. Separate terminal strips to be provided to separate 120 volt AC control and 
input Interconnections and 48 volt DC interface connections to the CTA SCADA 
system. 

B. Terminal blocks to be UL/CSA recognized 94V, 2 thermoplastic material, snap 
on rail mounted design, 30 Ampere 600 volt, with marking strip, with Number 
6-32 terminal screws for use with crimp on ring style wire connectors. Cooper 
Bussmann (USD) type NSS3-WH, or Eaton type TBAL-30. 20 percent spare 
terminals to be provided. 

2.03 WIRE DUCT 

A. Code approved wireways to be provided as necessary to provide separation of 
various voltages and routing of connected control wiring. 

B. Cross sectional area (wire fill) to be in accordance with the Chicago Electrical 
Code and to be sufficient for the maximum number of connections possible per 
terminal block row. 

C. Wire duct to be white in color, narrow slot design, UL Recognized, specially 
formulated lead free PVC material. Wire duct to have UL94V-O flammability 
rating and confirm with NFPA 79-2002 requirements for flame retardant 
material. 

D. Wire duct manufacturers which may be incorporated in the Work include but not 
limited to Panduit type F. 

PART 3 - EXECUTION 

3.01 CABINETS 

A. Terminal strip cabinets generally to be installed with tops 6 feet-6 inches above 
the floor, unless otherwise noted on the Drawings. 

B. Cabinets to have fronts straight and plumb and arranged so the equipment will 
be centered in door opening. 

C. Each surface mounted cabinet to be supported and mounted away from the wall 
with "C" shaped channel. The channel to be fiberglass, when stray current 
control isolation is required, and stainless steel for normal applications. The 
minimum separation between the equipment and the wall to be one inch. 

D. Wiring entering the enclosure to be neatly bundled, routed and supported in the 
wire duct within the cabinet and to be connected to the terminal blocks with 
insulated ring tongue lugs. 
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3.02 IDENTIFICATION 

A. All wire and terminal strips to be labeled and marked as specified in Section 
261950 “Identification”. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of CABINET AND TERMINAL STRIPS will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  
Payment for the work of CABINET AND TERMINAL STRIPS must be included in 
the contract lump sum price as shown in the Schedule of Prices for Electrical 
Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 77 00 

INFRARED HEATING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, Additional 
Special Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. This section of Specification covers the tests and checks that to be made on all 
electrical equipment and wiring to ensure compliance with the applicable codes and 
standards and with the Drawings and Specifications. 

1.03 RELATED WORK 

A. Electrical testing specified to be furnished and installed herein have related work in 
various other sections, including, but limited to: 

1. Section 13 34 00, Bus Shelters and Windscreens 
2. Division 23 Mechanical  
3. Section 260100 “General Provisions” 
4. Section 260500 “Raceways and Boxes” 
5. Section 261000 “Basic Electrical Materials and Methods” 
6. Section 261230 “Wires, Cables, Splices, Terminations” 
7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261900 “Grounding” 
10. Section 261950 “Identification” 
11. Section 264700 “Panelboards” 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. This Contractor shall provide power and control circuitry for the heaters shown on the 
Drawings, and specified herein. 

B. This Contractor shall furnish, install and connect all infrared heating units, as indicated 
on the Drawings. 
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2.02 ELECTRICAL HEATING LUMINARIES: 

A. Refer to Mechanical Specifications for electrical infrared heater requirements. 

B. Electrical infrared heater shall be rated 208 Volts single phase 60 Hertz. 

C. The fixture shall have a U.L. label and be complete with quartz lamps and wire guards. 
The reflector shall be designed to provide distribution as indicated on the schedules. 

D. Infrared electric heating luminaries shall be as manufactured by Aitkens, or approved 
equal, and shall be provided by the mechanical contractor. 

2.03 CONTROLS 

A. The system controls shall provide for turning the infrared heaters on from a local 
momentary contact pushbutton and automatically turning them off after an adjustable 
timed interval. The on-off function shall be provided from a control panel located in 
the rooms as shown on the Plans. The on-off function of the infrared heater located 
above the ADA gate at passenger stations shall be controlled by the station attendant 
by a “T” rated (push button) switch at the Customer Assistant Kiosk. 

B. Control power transformer shall be provided and shall conform to the requirements of 
Section 26 17 50, Local Control Panels. 

C. The control panel shall conform to the requirements of Section 26 17 50, Local Control 
Panels, and shall have a UL label. 

D. The contactor shall be an electrically operated, electrically held, 60 Ampere, 600 Volt, 
3 pole, with a 120 Volt coil. The contactor shall be as manufactured by Square D 
Series 8903, or Allen Bradley Bulletin 500L. 

E. The timing relay shall be, industrial type, with an adjustable off time delay of 1 to 10 
minutes, set for 5 minutes. Switching contacts shall be rated a minimum of ten 
amperes. Timing relays shall be Agastat 7000 series or approved equal. 

F. The remote mounted pushbutton station shall consist of a Joslyn Clark, 1 RNG-3 heavy 
duty palm pushbutton in a cast iron device box or by Rees Model No. 04960-412. 

 
PART 3 - EXECUTION 

3.01 GENERAL 

A. The Contractor to test the equipment. The Contractor to contact the Commissioner 
two (2) weeks prior to the testing to provide sufficient notice for scheduling a 
representative of the Commissioner to be present for the testing. 

B. Whenever possible, all checks and tests to be made just prior to energizing the 
equipment or circuits and to be coordinated with the field schedule and field 
conditions. 
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C. Before testing and energizing a system, all necessary precautions to be taken to 
ensure the safety of personnel and equipment. All conductors and all electrical 
equipment to be properly insulated and enclosed. All enclosures for conductors and 
equipment to be properly grounded. Insulation resistance measurements to have 
been made and approved on all conductors and energized parts of electrical 
equipment. 

3.02 INSTALLATION 

A. The infrared heating units shall be installed, at a nine foot mounting height, in the 
location shown on the Drawings, and in accordance with the manufactures 
instructions. 

B. For installation of heating units in bus shelters and windscreens, refer to Specification 
Section 13 34 00, Bus Shelters and Windscreens.  Wiring shall be hidden within shelter 
members with access holes and cover plates. 

C. The heating control panel shall be located in the Electrical Rooms or Closets and shall 
be supplied by the Electrical Contractor. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of INFRARED HEATING will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment for 
the work of INFRARED HEATING must be included in the contract lump sum price as 
shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 
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SECTION 26 95 00 

ELECTRICAL TESTING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.02 SUMMARY 

A. This section of Specification covers the tests and checks that to be made on all 
electrical equipment and wiring to ensure compliance with the applicable codes 
and standards and with the Drawings and Specifications. 

1.03 RELATED WORK 

A. Electrical testing specified to be furnished and installed herein have related 
work in various other sections, including, but limited to: 

1. Section 260100 “General Provisions” 
2. Section 260300 “Electrical Demolition” 
3. Section 260500 “Raceways and Boxes” 
4. Section 261000 “Basic Electrical Materials and Methods” 
5. Section 261230 “Wires, Cables, Splices, Terminations” 
6. Section 261410 “Wiring Devices” 
7. Section 261700 “Local Control” 
8. Section 261750 “Local Control Panels” 
9. Section 261900 “Grounding” 
10. Section 261950 “Identification” 
11. Section 264700 “Panelboards” 
12. Section 265010 “Lighting Fixtures” 

1.04 SUBMITTALS 

A. At a minimum, the following shall be submitted for review: 

1. Field Test procedure 
2. Test equipment specifications. 
3. Field Test results. 
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PART 2 - PRODUCTS (NOT APPLICABLE) 
 

PART 3 - EXECUTION 

3.01 GENERAL 

A. The Contractor to test the equipment. The Contractor to contact the 
Commissioner two (2) weeks prior to the testing to provide sufficient notice for 
scheduling a representative of the Commissioner to be present for the testing. 

B. Whenever possible, all checks and tests to be made just prior to energizing the 
equipment or circuits and to be coordinated with the field schedule and field 
conditions. 

C. Before testing and energizing a system, all necessary precautions to be taken to 
ensure the safety of personnel and equipment. All conductors and all electrical 
equipment to be properly insulated and enclosed. All enclosures for conductors 
and equipment to be properly grounded. Insulation resistance measurements to 
have been made and approved on all conductors and energized parts of 
electrical equipment. 

D. The Contractor shall submit certified copies of test reports for all the tests 
conducted in field for Authority’s approval. Test reports shall be submitted to 
the Authority within seven days after completion of tests. Test reports shall 
contain the characteristic curves, etc. where required for interpretation of 
results. 

3.02 CONDITIONS FOR TESTS 

A. General Conditions 

1. Prior to testing of any equipment specified in this Section, all of the 
following conditions shall be fulfilled by the Contractor: 

2. All shop drawings of the equipment to be tested have been approved by 
the Authority. 

3. The Contractor shall submit a step by step test procedure including pass-
fail criteria to the Authority two weeks in advance of the commencement 
of the test. The Authority reserves the right to add, delete and make 
necessary changes in the test procedure. The Contractor shall arrange to 
conduct all tests per the Authority’s approved procedure. 

4. Testing shall not commence without an approved test procedure. 

B. Witnessing Tests 

1. The Authority’s personnel and/or their authorized agents will witness 
testing of all equipment unless a waiver is granted, in which case test 
reports of equipment for which waiver was granted, shall be submitted for 
review. Waiver of witnessing tests on equipment shall not be construed as 
a waiver for all remaining equipment either of the same type or different 
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type. Contractor shall provide the Authority a minimum of one (1) week 
notice prior to commencing the test, so the Authority can schedule 
personnel for witnessing the tests. 

C. Responsibility 

1. The Contractor shall assume full responsibility during the field testing of 
all equipment and installation provided by him. Should there be any loss 
or damage to such equipment, materials or the building as result of these 
tests, the Contractor shall be fully responsible for replacing the damaged 
equipment and repairing the building. Replacement of damaged 
equipment shall include all costs, including but not limited to, 
transportation of, testing and installation of replacement equipment. 

D. Rejection and Retesting 

1. Failure of equipment to successfully pass the tests or to meet ratings shall 
be sufficient grounds for rejection of equipment. 

2. Any equipment rejected shall be retested in presence of the Authority 
after rectification. If the modifications or changes are such as to affect any 
of the drawings, diagrams or any other documents submitted and 
accepted by the Authority, revised drawings or diagrams shall be 
submitted, showing proposed changes and Authority's approval obtained 
before changes or modifications are made on the equipment. Modifications 
or changes which do not warrant revision of any drawing shall be 
furnished to the Authority along with notice of retesting. 

3. If it is not possible to rectify rejected equipment, new equipment shall be 
manufactured and the requirements of the drawings and design 
calculations of the original unit shall be applicable for the new unit. 

E. Cost of Rectification or New Unit 

1. The entire cost of rectification or new unit shall be borne by the Contractor 
including retesting and cost of witnessing retesting. 

3.03 TESTING 

A. The following tests are required but to not be limited to this list. Tests to be 
observed and witnessed by the Commissioner. 

1. Proper phase rotation. 
2. Short circuits. 
3. Improper grounds. 
4. Power and control electrical circuits for circuit continuity and function test. 
5. Megger insulation test 
6. Hypot 

B. Equipments/systems tested shall include, but not limited to: 
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1. Main switchboard controls and operation including testing and calibrating 
breakers 

2. Facility grounding system, and ground relays 
3. Lighting system and controls 
4. Local alarms and remote monitoring through SCADA 
5. Fire alarm system 
6. Automatic transfer switches 
7. HVAC system 
8. Heat trace system 
9. Elevator and Escalator controls and operation 
10. Generator, UPS, and inverter systems 
11. Fare collection system 
12. Lightning protection system 
13. Generator tap box 
14. Transformers 

C. The Contractor to furnish all meters, instruments, cable connections, equipment 
or apparatus necessary for making all tests. 

3.04 TESTS 

A. The Contractor to check and test all transformers, power panels, feeders, power 
and control cables, connections and motors to assure correct phase sequence 
and rotation. Phase sequence to be A-B-C as follows: 

1. Top to bottom, left to right and front to rear when facing protective or 
disconnecting mechanism. 

2. Phasing to be accomplished by using distinctive colors for various phases, 
as indicated in Section 261230 Wires, Cables, Splices, Terminations. 

B. After wires and cables are in place and connected to devices and equipment, 
the system to be tested for short circuits, improper grounds, and other faults. If 
fault condition is present, the trouble to be rectified and the wiring system to be 
retested. 

C. Phase conductors, if shorted, grounded or at fault to be removed, to be 
replaced and the wiring system to be retested. 

D. A voltage test to be made at each lighting panel, distribution panel and at the 
last outlet on each circuit. If drop in potential exceeds one percent, the 
Contractor to correct the condition by locating the ground or high resistance 
splice or connection and retest. 

E. Any wiring device, electrical apparatus, or lighting fixture grounded or shorted 
on any integral "live" part, to be removed and the trouble rectified by replacing 
the defective parts or materials. 

F. Upon completion of the electrical work, the Contractor to place the entire 
installation in operation, test for proper function, and show systems and 
equipment to be free of defects. Motors and driven equipment to not be run 
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until properly lubricated. Pumps to not be run until water or process fluid supply 
is connected and turned on. The Contractor to test and record motor maximum 
load amperage and terminal voltage when uncoupled and coupled for each 
motor. 

G. The Commissioner will observe from time to time such tests as may be required 
to any part of the equipment to determine if it is installed in accordance with 
specifications. The Contractor to extend to the Commissioner all facilities to this 
end and to furnish skilled or unskilled help required. 

H. All tests to be witnessed by the Commissioner and three copies of the verified 
test results to be given to the Commissioner promptly upon completion of a 
test. 

I. The Contractor to provide assistance to the various equipment manufacturers' 
field engineers as required in the testing and adjusting of the electrical power 
and control equipment. Cooperation of the Contractor to be such that a 
minimum of time is required for equipment testing. 

J. A log to be maintained for all tests. This log to be certified before completion of 
the Project, both as to test value and date of test. All major equipment such as 
switchgear, and motors to be energized initially in the presence of the 
Commissioner. 

K. Any faults in the work performed by this Contractor or in materials or 
equipment furnished by this Contractor to be corrected or replaced promptly by 
this Contractor at Contractor's own expense. Any faults in materials or 
equipment furnished by the Contractor which are the result of careless, 
incompetent or improper handling or installation by this Contractor to be 
corrected or replaced promptly by this Contractor at the Contractor's own 
expense. 

L. All tests to be made at the Contractor's expense and certification of the tests to 
be submitted to the Commissioner. If any failures occur during the tests, the 
Contractor to replace the cable. 

M. All tests to be recorded on the following forms:  
Form Number    Description 

 
26 95 00-1 MULTIPLE CONDUCTOR CABLE MEGGER TEST, 300 

VOLTS & LESS. 
 

26 95 00-2 SINGLE & MULTIPLE CONDUCTOR POWER CABLE 
MEGGER TEST, 600 V AND LESS. 
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FORM 26 95 00 - 1 

MULTIPLE CONDUCTOR CABLE MEGGER TEST, 300 VOLTS & LESS 
WIRING - SIGNAL & COMMUNICATION CABLE 

 
Testing to be performed before connecting the cables to the terminals at either end. Continuity of each 
conductor to be checked at this time. 

 
Each conductor to be checked with a 500 volt megger to ground, with all other conductors in the cable 
and shield, grounded. The minimum acceptable megger resistance to be 50 megohms for each 
conductor to ground. 

 
DATE _____________________ 
PROJECT NAME      
FEEDER NUMBER    
LOCATION _______________________________ 
FROM MANHOLE     TO MANHOLE __________ 
CABLE SIZE        CABLE LENGTH _________________ 
NUMBER OF CONDUCTORS      INSULATION  TYPE  ______________ 
MANUFACTURER        LINE VOLTAGE __________________ 
TEMPERATURE        HUMIDITY ______________________ 
MEGGER TYPE        SERIAL NUMBER ________________ 
TEST VOLTAGE       MULTIPLIER ____________________ 
REMARKS 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 

 
 

CONDUCTOR 
NO. 

 
MEGOHMS 

 
CONTINUITY 

 
CONDUCTOR 

NO. 

 
MEGOHM 

 
CONTINUITY 

 
C/C 

 
C/S 

 
PAS 

 
FAIL 

 
C/C 

 
C/S 

 
PAS 

 
FAIL 

          

          

          

          

          

          

 
TEST PERFORMED BY: 

TEST WITNESSED BY: 

_____________________________________________________ 
Signature Date 
_____________________________________________________ 
Signature Date 
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FORM 26 95 00-2 
SINGLE & MULTIPLE CONDUCTOR POWER CABLE MEGGER TEST, 600V & LESS 

WIRING - FEEDER CIRCUITS 
 
Testing to be performed before connecting the cable to the terminals at either end. Continuity of each 
conductor to be checked at this time. 

 
Each conductor shall be checked with a megger to ground, with all other conductors in the cable and 
shield, grounded. The minimum acceptable megger resistance for each conductor to ground shall be 
as per the NETA (National Electrical Testing Association) Table 100.1 for each conductor to ground. 

 
DATE _____________________ 
PROJECT NAME      
FEEDER NUMBER    
LOCATION _______________________________ 
FROM MANHOLE     TO MANHOLE __________ 
CABLE SIZE        CABLE LENGTH _________________ 
NUMBER OF CONDUCTORS      INSULATION  TYPE  ______________ 
MANUFACTURER        LINE VOLTAGE __________________ 
TEMPERATURE        HUMIDITY ______________________ 
MEGGER TYPE        SERIAL NUMBER ________________ 
TEST VOLTAGE       MULTIPLIER ____________________ 
REMARKS 
________________________________________________________________________ 
________________________________________________________________________ 
_________________________________________________________________________ 

 
If Applicable, All Shields To Be Properly Grounded prior to Testing. 

 
 

Cable No. 
 

MEGOHMS 
Phase A 

 
MEGOHMS 

Phase B 

 
MEGOHMS 

Phase C 
    

    

    

    

    

    

    

 
TEST PERFORMED BY: 

TEST WITNESSED BY: 

____________________________________________________ 
Signature Date 
____________________________________________________ 
Signature Date 
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NETA TABLE 100.1 
Insulation Resistance Test Values Electrical Apparatus and Systems 

 
Nominal Rating of 
Equipment in Volts 

Minimum Test Voltage, DC Recommended Minimum 
Insulation Resistance in Megohms 

250 500 25 
600 1,000 100 

1,000 1,000 100 
2,500 1,000 500 
5,000 2,500 1,000 
8,000 2,500 2,000 
15,000 2,500 5,000 
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3.05 WIRE AND CABLE TESTING (600 VOLTS) 

A. The 600-volt insulated wires and cables to be factory tested prior to shipment in 
accordance with ICEA Standards for the insulation specified. 

B. The following 600-volt wires and cables to be tested after installation but before 
final connections are made up: 

1. All feeders from 208-volt switchboards. 
2. All feeders from 208-volt motor control centers. 
3. All feeders to 208-volt panelboards. 
4. All feeders to 208/120-volt lighting panelboards. 

C. For the above-listed wires and cables, a DC high potential test voltage, as specified 
in ICEA, to be applied for a period, as specified in the Standard, between all 
conductors specified in the Standard, between all conductors in the same conduit 
and between each conductor to ground. 

D. All wires and cables No.6 AWG and larger shall be tested using megger after 
installation but before final connections are made. All 12 KV cables shall be either 
hypot tested at 38 KVDC for one minute, or VLF AC hypot tested at 20 KV for 30 
minutes. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of ELECTRICAL TESTING will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment for 
the work of ELECTRICAL TESTING must be included in the contract lump sum price 
as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Electrical Work: 260000 

END OF SECTION 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 



 
 

 

 



 
 

 

 

 

 

 

 

 

PART 4 - MEASUREMENT AND PAYMENT 



 
 

 

 

4.01 MEASUREMENT 

A. The work of COMMUNICATION GENERAL PROVISIONS to not be measured for 
payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. Payment for the 
Work of COMMUNICATION GENERAL PROVISIONS to be included in the contract 
lump sum price as shown in the Schedule for Prices for COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
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SECTION 27 05 13 
  

DIALTONE SERVICES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing DIALTONE SERVICES by 
the local telephone utility for the new rail station, and the necessary work and 
materials to interface the telephone circuits at the locations as shown on the 
Contract Drawings. 

B. Local Telephone Utility Service: The Contractor shall obtain the necessary 
services from the local telephone utility to furnish and install a new telephone 
service cable from the closest telephone manhole to the Main Station NETPOP 
in the Communications Room, as defined herein and as shown on the Contract 
Drawings.  The Contractor shall coordinate, order, test, and reimburse the local 
telephone utility for all utility charges for this work and shall pay the utility all 
service costs until the system is accepted by the CTA. 

C. Dialtone Services shall support the following: 

1. Measured Business (MB) / POTS 

2. Payphone 

3. Leased Line (4-wire) Data 

D. The Dialtone Services cable provided by the utility from the utility manhole to 
the NETPOP shall be a minimum of 25 pairs.  The cable shall comply with the 
local telephone utility’s established standards. 

E. The NETPOP shall be located in the Main Station Communication Room.  Any 
devices elsewhere in the station that require PSTN communications shall use 
Owner cables, called “house cables”, as shown on the Contract Drawings.  
Devices shall connect over the “house cable” to termination blocks on the 
wallfield in the Communication Room and cross-connect to the local telephone 
utility’s NETPOP. 

F. Cross-connections from the wallfield to the NETPOP shall be performed by the 
local telephone utility. 

G. The Contractor shall coordinate with the local telephone utility for all grounding 
and make them aware of the unique grounding system in the Station as a 
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result of the elevated train structure floating ground.  If the telephone utility 
requires Earth ground, the utility must isolate the ground from the Station 
ground and make provisions to avoid ground voltage potentials. 

1.03 RELATED WORK 

A. Dialtone Services specified to be furnished and installed herein have related 
work in various other sections, including, but not limited to: 

1. Section 27 00 10 – Communications General Provisions 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.  The abbreviations, acronyms and their 
definitions listed in Specification Item 27 00 10 – Communications General 
Provisions, Section 1.04, and those listed below may be used throughout this 
Section: 

1. ATM – Automated Teller Machine 

2. CPE – Customer Premises Equipment:  Communication devices in the 
Owner system that connect to private and/or public telecommunications 
networks. 

3. CSU – Channel Service Unit 

4. DSU – Data Service Unit 

5. MB – Measured Business line 

6. NETPOP – NETwork Point Of Presence:  Local telephone utility 
demarcation point where utility service cables terminate and cross 
connect to customer premises equipment. 

7. PSTN – Public Switched Telephone Network 

8. POTS – Plain Old Telephone Service:  Traditional (dial-up) 2-wire analog 
telephone service from the Public Switched Telephone Network. 

1.05 QUALITY ASSURANCE 

A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

1.06 SUBMITTALS 

A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

1.07 DELIVERY, STORAGE, AND HANDLING 
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A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

1.08 WARRANTY 

A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 TELEPHONE SERVICE CABLE   

A. Telephone service cable for Dialtone Services shall be furnished by the local 
telephone utility as part of the services obtained by the Contractor from the 
local telephone utility. 

B. Telephone service cable shall be minimum 25 pairs. 

C. Telephone service cable shall comply with local telephone utility’s established 
cable standards. 

2.02 NETPOP TERMINATION PANEL  

A. The NETPOP termination panel shall be furnished by the local telephone utility 
as part of the services obtained by the Contractor from the local telephone 
utility. 

B. The NETPOP termination panel shall be sized to terminate a minimum of 25 
pairs, equal to or greater than the cable provided. 

C. The NETPOP termination panel shall comply with local telephone utility’s 
established standards. 

PART 3 - EXECUTION 

3.01 TELEPHONE SERVICE CABLE 

A. Telephone service cable for Dialtone Services shall be installed by the local 
telephone utility as part of the services obtained by the Contractor from the 
local telephone utility.  
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3.02 LOCAL TELEPHONE UTILITY NETPOP 

A. The NETPOP termination panel shall be installed by the local telephone utility as 
part of the services obtained by the Contractor from the local telephone utility.   

3.03 GROUNDING 

A. The Contractor shall coordinate with the local telephone utility for all grounding 
and make them aware of the unique grounding system in the Station as a 
result of the elevated train structure floating ground.  If the telephone utility 
requires Earth ground, the utility must isolate the ground from the Station 
ground and make provisions to avoid ground voltage potentials. 

3.04 IDENTIFICATION 

A. All cable pairs, connecting blocks, and terminals shall be labeled with circuit 
numbers and other relevant identifying information. 

3.05 FIELD ACCEPTANCE TEST 

A. Following completion of the installation of the telephone service cable and the 
NETOP, the Contractor shall inspect all equipment and wiring to verify that all 
mechanical connections are made and properly secured, and all cable 
terminations are properly terminated.  This inspection shall include conductor 
and shield continuity and ground isolation verification of all installation wiring.  
This testing shall be accomplished from the NETPOP in the Communication 
Room with a Telephone Butt Set on applicable pairs.  Data sheets containing 
evidence of such inspection, certified as correct by the Contractor's Quality 
Control Engineer for the project, shall be delivered to CDOT and the CTA for 
approval.  The Contractor shall request from and shall receive approval of such 
inspection certification before proceeding with further testing. 

B. In accordance with the local telephone utility’s established installation 
procedures, provide Shop Drawings and As-Built record documents.  

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of DIALTONE SERVICES to not be measured for payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. Payment for the Work 
of DIALTONE SERVICES to be included in the contract lump sum price as shown in the 
Schedule for Prices for COMMUNICATIONS WORK. 
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4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
 
 
 END OF SECTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 

 
GROUNDING AND BONDING FOR COMMUNICATION SYSTEMS 

27 05 26- 1 
 

SECTION 27 05 26 
  

GROUNDING AND BONDING FOR COMMUNICATION SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing GROUNDING AND 
BONDING FOR COMMUNICATION SYSTEMS at the locations as shown on the 
Contract Drawings. 

B. The Contractor shall furnish and install a complete Communication 
Infrastructure Grounding System as required by the Contract Drawings and as 
specified herein. 

C. The elevated steel structure that supports the Rapid Transit ROW shall serve as 
the Code required reference grounding electrode.  

D. The Communications Room shall have a continuous ground bus / bonding 
conductor around the perimeter of the room as shown on the Contract 
Drawings. 

E. The Telecommunications Main Grounding Busbar in the Communication Room 
shall be the common point of connection for telecommunications grounding, 
with a Unit Bonding Conductor to the Main Station Electrical Room main ground 
bus.  

F. The TMGB shall be installed below the Communications Room wallfield. 

G. A Telecommunications Grounding Busbar shall be installed on the wall over the 
floor conduit entry area in the Communications Room with busbar insulator 
standoffs. 

H. A Telecommunications Grounding Busbar shall be installed on the wall over the 
floor conduit entry area in the South Station Electrical Room with busbar 
insulator standoffs.  The TGB shall be bonded to the South Station Electrical 
Room ground busbar. 

I. A Horizontal Rack Grounding Busbar shall be installed on the cable tray over 
the equipment cabinets in the Communications Room with busbar insulator 
standoffs. 

J. A Grounding Bonding Conductor shall be installed on the walls around the 
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perimeter of the Communications Room.  

K. The Communications Room equipment cabinets shall be isolated from the 
concrete floor with a rubber insulation pad. 

L. Each equipment cabinet shall be bonded to the TGB along the cable tray. 

M. Each transient protected telephone termination block on the wallfield shall be 
bonded to the TMGB. 

N. The telephone utility NETPOP shall be bonded to the TMGB. 

O.  The GBC from the TMGB to the Electrical Room main ground bus shall be a 
green insulated #4/0 AWG conductor. 

P. The GBC around the perimeter of the Communications Room shall be a bare 
#4/0 AWG conductor. 

Q. UBC for equipment cabinets and protected telephone blocks shall be green 
insulated #6 AWG conductors. 

1.03 RELATED WORK 

A. GROUNDING AND BONDING FOR COMMUNICATION SYSTEMS specified to be 
furnished and installed herein have related work in various other sections, 
including, but not limited to: 

1. Section 27 00 10 – Communications General Provisions 

2. Section 27 05 13 – Dialtone Services 

3. Section 27 13 13 – Communications Copper Outside Plant Cable 

4. Section 27 08 10 – Commissioning Of Communications 

5. Section 27 11 11 – Communication Room Finishes 

6. Section 27 11 16 – Communications Cabinets, Racks, and Enclosures 

7. Section 27 11 26 – Communications Equipment Power System 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.   

1. A.F.F. – Above Finished Floor 

2. AWG – American Wire Gauge 

3. BCT – Bonding Conductor for Telecommunications  

4. BICSI – Building Industry Consulting Service International  

5. CEC – Chicago Electrical Code  

6. GBC – Grounding Bonding Conductor  

7. GE – Grounding Equalizer 
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8. HRGB – Horizontal Rack Grounding Busbar 

9. NEC – National Electric Code 

10. NESC – National Electric Safety Code 

11. NETPOP – NETwork Point Of Presence 

12. ROW – Right Of Way 

13. TBB – Telecommunications Bonding Backbone 

14. TEBC – Telecommunications Equipment Bonding Conductor 

15. TGB – Telecommunications Grounding Busbar 

16. TMGB – Telecommunications Main Grounding Busbar 

17. UBC – Unit Bonding Conductor 

18. UL – Underwriters Laboratories 

B. Publications.   

1. Chicago Electrical Code 

2. National Electric Code 

3. National Electric Safety Code 

C. Reference Standards. 

1. ANSI/TIA-607-B, Generic Telecommunications Bonding and Grounding 
(Earthing) for Customer Premises  

2. ANSI/NECA/BICSI-607, Standard for Telecommunications Bonding and 
Grounding Planning and Installation Methods for Commercial Buildings  

3. ANSI/IEEE 1100, 2005, Recommended Practice for Powering and 
Grounding Electronic Equipment 

4. ANSI/IEEE C2, 2007, National Electrical Safety Code (NESC) 

5. ANSI/ATIS 0600333, Grounding and Bonding of Telecommunications 
Equipment 

6. ANSI/TIA/EIA-606-A, 2007, Administration Standard for the 
Telecommunications Infrastructure of Commercial Buildings 

1.05 QUALITY ASSURANCE 

A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

1.06 SUBMITTALS 

A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

1.07 DELIVERY, STORAGE, AND HANDLING 
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A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

1.08 WARRANTY  

A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 GROUNDING BONDING CONDUCTOR 

A. GBC shall be: 

1. Stranded copper wire 

2. Type XHHW 

3. Green insulated or bare, as required. 

4. 600 volt rated insulation  

5. Sized and installed in accordance with Code requirements, and as noted 
on the Contract Drawings.  

2.02 TELECOMMUNICATIONS MAIN GROUNDING BUSBAR 

A. The TMGB shall be constructed of ¼” thick solid copper. 

B. The TMGB shall be 4 inches high and be provided in lengths of 12 inches and 20 
inches as required. 

C. The TMGB shall have 2 rows of 9 pairs of attachment points for two-hole 
grounding lugs. 

D. The TMGB hole pattern for grounding lugs shall comply with ANSI/TIA-607B 
and accept 15 lugs at 5/8 inch hole centers and 3 lugs at 1 inch hole centers. 

E. The TMGB shall include wall mount stand-off brackets with insulators to provide 
a 4 inch wall standoff. 

F. The TMGB shall be UL listed for grounding and bonding.  

2.03 TELECOMMUNICATIONS GROUNDING BUSBAR 
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A. The TGB shall be constructed of ¼” thick solid copper. 

B. The TGB shall be 2 inches high and be provided in lengths of 10 inches and 12 
inches as required. 

C. The TGB shall have 1 row of 7 pairs of attachment points for two-hole 
grounding lugs. 

D. The TGB hole pattern for grounding lugs shall comply with ANSI/TIA-607B and 
accept 4 lugs at 5/8 inch hole centers and 3 lugs at 1 inch hole centers. 

E. The TGB shall include wall mount stand-off brackets with insulators to provide a 
4 inch wall standoff. 

F. The TGB shall be UL listed for grounding and bonding. 

2.04 HORIZONTAL RACK GROUNDING BUSBAR 

A. The HRGB shall be constructed of 3/16” thick, minimum, solid copper or copper 
alloy. 

B. The HRGB shall be ¾ inches high and be provided in lengths of 19 inches, 23 
inches, and 35 inches. 

C. The HRGB shall have 1 row of 8 #6-32 tapped lug mounting holes at 1 inch 
centers and 2 pairs of 5/16 inch lug mounting holes spaced ¾ inches apart. 

D. The HRGB shall include standoff brackets with insulators to provide a 1 inch 
stand-off from the cable tray. 

E. The HRGB shall be UL listed for grounding and bounding. 

2.05 BONDING ACCESSORIES 

A. Compression lugs shall be manufactured from electroplated tinned copper. 

B. Compression lugs shall have 2 holes spaced at 5/8 inch or 1 inch centers for 
connection to busbars. 

C. Compression lugs shall be sized to accept specific conductors, #6 AWG to #4/0 
AWG as required. 

D. Compression lugs shall be UL listed for wire connectors.    

PART 3 - EXECUTION 

3.01 GROUNDING BONDING CONDUCTOR 

A. GBC shall be installed on the walls around the perimeter of the Communications 
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Room: 

1. 12 inches A.F.F 

2. Insulator stand-offs 2 inches from the wall. 

3. Electrically and mechanically bond the GBC to the TMGB and TGB as 
required. 

B. GBC shall be installed along the overhead cable tray in the Communications 
Room: 

1. Insulator stand-offs 2 inches from the cable tray outer wall. 

2. Electrically and mechanically bond the GBC to the HRGB as required. 

C. GBC insulated shall be installed from the TMGB to the Main Station Electrical 
Room and bonded to the main grounding bus. 

D. The elevated steel structure that supports the Rapid Transit ROW shall serve as 
the Code required reference grounding electrode.  The Communications 
Infrastructure Grounding System must be isolated from Earth Ground and only 
be connected to Station Ground.  Coordinate with Electrical construction for 
common grounding implementation. 

3.02 TELECOMMUNICATIONS MAIN GROUNDING BUSBAR 

A. TMGB shall be installed on the wall below the wallfield in the Communications 
Room:  

1. 12 inches below the wallfield 

2. Busbar insulator stand-offs 4 inches from the wall 

3. Bond TMGB to perimeter GBC 

B. Conductor connections to the TMGB shall be made with two-hole compression 
lugs, sized to fit the corresponding busbar holes and the conductor size.  

C. Each bond connection on the TMGB shall be treated with antioxidant to prevent 
corrosion at the bond.  

D. Each lug shall be attached with stainless steel hardware.  

E. Each protected telephone terminal block on the wallfield shall have a dedicated 
bond connection to the TMGB. 

3.03 TELECOMMUNICATIONS GROUNDING BUSBAR 

A. TGB shall be installed on the wall over the floor conduit entry area in the 
Communications Room: 

1. 12 inches A.F.F. 

2. Busbar insulator stand-offs 4 inches from the wall 
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3. Bond TGB to perimeter GBC 

B. TGB shall be installed on the wall over the floor conduit entry area and below 
the Communications Hub in the South Station Electrical Room: 

1. 12 inches below the Communications Hub 

2. Busbar insulator stand-offs 4 inches from the wall. 

3. The TGB shall be bonded to the South Station Electrical Room ground 
busbar with #6AWG GBC. 

4. The Communications Hub enclosure shall be bonded to the TGB. 

C. Conductor connections to the TGB shall be made with two-hole compression 
lugs, sized to fit the corresponding busbar holes and the conductor size. 

D. Each bond connection on the TGB shall be treated with antioxidant to prevent 
corrosion at the bond.  

E. Each lug shall be attached with stainless steel hardware. 

F. Copper outside plant cable shall be bonded to the TGB. 

3.04  HORIZONTAL RACK GROUNDING BUSBAR 

A. HRGB shall be installed in the Communications Room: 

1. On the outer wall of the cable tray over the equipment cabinets 

2. Busbar insulator standoffs 1 inch from the cable tray wall 

3. Bond each HRGB directly to the adjacent HRGB over each cabinet 

4. Bond the mated HRGB assembly to the cable tray GBC. 

B. Conductor connections to the HRGB shall be made with one-hole compression 
lugs, sized to fit the corresponding busbar holes and the conductor size.  

C. Each bond connection on the HRGB shall be treated with antioxidant to prevent 
corrosion at the bond.  

D. Each lug shall be attached with stainless steel hardware. 

E. Each equipment cabinet shall be bonded to the HRBG. 

3.05 TESTING 

A. The Communications Infrastructure Grounding System shall be tested with a 
resistance meter to confirm isolation from Earth Ground and continuity with 
Station Ground. 

B. Tests to be conducted: 

1. TMGB to Station Ground 
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2. TGB to TMGB 

3. HRGB to TMGB 

4. HRGB to Equipment Cabinets 

C. Tests shall be recorded and submitted to CDOT and the CTA. 

D. Refer to Electrical Specifications for grounding testing information.  

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of GROUND AND BONDING FOR COMMUNICATION SYSTEMS to 
not be measured for payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. Payment 
for the Work of GROUND AND BONDING FOR COMMUNICATION 
SYSTEMS to be included in the contract lump sum price as shown in the Schedule 
for Prices for COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
 
 
 
 END OF SECTION 
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SECTION 27 11 26 
  

COMMUNICATION EQUIPMENT POWER SYSTEM 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing COMMUNICATION 
EQUIPMENT POWER SYSTEM at the locations as shown on the Contract 
Drawings. 

B. This section specifies the requirements for furnishing and installing the 
complete Communication Equipment Power System, otherwise referred as 
CEPS.  The work under this section includes furnishing all labor, materials, 
tools, equipment, and incidentals necessary to install the complete CEPS. 

C. Provide a Communication Equipment Power System as specified herein, 
hereafter referred to as the "CEPS" to provide continuous, regulated power to 
the Audio/Visual Paging System, the SCADA System, the CCTV System, and the 
Fiber Optic and Copper Transmission System under normal and abnormal 
conditions, including loss of utility AC power. 

D. The Communications Equipment Power System includes the following 
subsystems and components: 

1. Main Station Communications Node UPS and extended runtime batteries 

2. Main Station CCTV System UPS and extended runtime batteries 

3. Main Station CCTV Camera power supply 

4. Center Station Communication Hub power supply 

5. South Station Communication Hub power supply 

6. North Platform Communication Hub power supply 

7. South Platform Communication Hub power supply 

8. Fiber Optic Node -48VDC Rectifier 

9. 24VAC to 24VDC voltage regulator for blue light strobe power at HPT 

10. 24VAC to 24VDC voltage regulator at communication hub network 
switch 

E. The Main Station communications node and CCTV system UPS’ shall be line-
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interactive, true sinewave, solid-state, uninterruptible power supply (UPS) 
systems. The UPS’ shall provide high-quality, regulated AC power to sensitive 
electronic equipment connected to the system.  Conditioned AC power shall be 
distributed to each of the Communication Room equipment cabinets via IP 
network controllable, remote power manager PDU’s.  A base unit RPM shall 
daisy-chain to client unit RPM’s in each cabinet to provide a single network 
point for control and monitoring.  The AC feed to each RPM shall be a dedicated 
power outlet from the respective UPS. 

1. The UPS’ shall be Minuteman EnterprisePlus E3000RM-2U with extended 
run-time battery packs BP72RTEXL, or Engineer approved equivalent. 

2. The remote power manager shall be Minuteman RPM-1601 main unit 
and RPM-1600 clients, or Engineer approved equivalent. 

F. The Main Station CCTV Camera power supply shall be a rack mount unit to 
distribute individual low-voltage power to the Main Station cameras: 

1. 16 fuse protected outputs 

2. 25 Amps @ 24VAC / 20 Amps @ 28 VAC 

3. Individual outputs @ 3.5 Amps 

4. 115VAC input, 6A, 660W 

5.  Altronix R2416600UL or Engineer approved equivalent. 

G. The Communication Hub power supplies shall be rack mount units in the 
Communications Room to distribute high capacity, low-voltage power to each of 
the Communications Hubs.  Each power supply shall provide: 

1. 2 fuse protected outputs 

2. 25 Amps @ 24VAC / 20 Amps @ 28 VAC 

3. 12.5 Amps @ 24 VAC / 10 Amps @ 28 VAC per transformer 

4. 115VAC input, 6A, 660W 

5.  Altronix R242600UL or Engineer approved equivalent 

H. The Main Station Fiber Optic Node rectifier shall be a rack mount unit to 
distribute redundant -48VDC power to the OC-48 SONET multiplexer: 

1. 19” rack mount chassis 

2. Dual -48VDC rectifiers 

3. Output: 25 Amps @ -54.5VDC, 1362W 

4. Input: 85-150VAC, 12 Amps  

5. Controller: IP controllable w/ Form C relays for system monitoring 

6. GE Energy CPS6000 series, or Authority approved equivalent 

1.03 RELATED WORK 
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A. COMMUNICATION EQUIPMENT POWER SYSTEM specified to be furnished and 
installed herein have related work in various other sections, including, but not 
limited to: 

1. Section 27 00 10 – Communications General Provisions 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.   

1. AC – Alternating Current 

2. ANSI – American National Standards Institute 

3. CEPS – Communication Equipment Power System 

4. dB – Decibel 

5. dBa – Decibel Audible 

6. dBrn – Decibel Random Noise 

7. DC – Direct Current 

8. EIA – Electronics Industry Association 

9. Hz – Hertz 

10. KVA – Kilo-Volt Amperes 

11. LED – Light Emitting Diode 

12. NFPA – National Fire Protection Association 

13. PDU – Power Distribution Unit 

14. PF – Power Factor 

15. RMS – Root Mean Square 

16. RPM – Remote Power Manager 

17. SCADA – Supervisory Control And Data Acquisition 

18. THD – Total Harmonic Distortion 

19. UPS – Uninterruptible Power Supply 

20. UL – Underwriters Laboratories 

21. V – Volts 

22. VAC – Volts, Alternating Current 

23. VDC – Volts, Direct Current 

24. VPC – Volts Per Cell 

25. oC - Degrees Centigrade 

26. oF - Degrees Fahrenheit 

B. Publications.   
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1. American National Standards Institute / National Fire Protection 
Association (ANSI/NFPA): ANSI/NFPA 70, "National Electric Code".  All 
conductors shall be sized according to their current ratings with 
appropriate derating when required. 

C. Reference Standards. 

1. The UPS shall be designed and manufactured in accordance with the 
applicable sections of the current revision of the following regulatory 
organizations codes. Where a conflict may arise between these 
standards made herein, the statements in this specification shall govern. 

a. ANSI C62.41 Category A 

b. FCC Class A 

c. ISO 9001 & 14000 

d. UL 1778 

e. CUL CSA22.1 

2. The UPS shall be UL listed per UL Standard 1778, and shall be CUL, CE 
and TUV certified. 

1.05 QUALITY ASSURANCE 

A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

B. Quality Assurance Program:  The equipment supplier shall have a quality 
assurance program with checks on incoming parts, modular assemblies, and 
final products. A final test procedure for the product includes a check of all 
performance specifications and a minimum twenty-four (24) hour "burn-in." An 
on-site test procedure shall include a check of controls and indicators after 
installation of the equipment. 

C. UL Listing:  All electrical equipment and accessories shall be UL listed. 

D. Regulatory Requirements:  Comply with applicable requirements of the laws, 
codes, ordinances, and regulations of Federal, State, and Municipal authorities 
having jurisdiction.  Obtain necessary approvals from all such authorities. 

E. Manufacturer’s Qualification:  A minimum of twenty year’s experience in the 
design, manufacture, and testing of solid-state UPS systems is required. The 
system shall be designed and manufactured according to world-class quality 
standards. All production manufacturing facilities shall be ISO9001 certified. 

F. Factory Testing:  Before shipment, the manufacturer shall fully and completely 
test the system to assure compliance with the specification. 

1.06 SUBMITTALS 
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A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

B. In addition to the general submittal requirements specified in Section 27 00 10, 
the Contractor shall include the following information in required submittals: 

1. Details of bus, connections, terminals, etc. including the complete 
ground bus arrangement and enclosure ground connections 

2. Single line diagram of equipment 

3. Wiring diagrams 

4. Bill of materials shall include all items with catalog cut-sheets describing 
the electrical and physical characteristics of each item 

5. Battery sizing calculations 

C. Shop Drawings:  The Contractor shall prepare and submit to the CTA for review 
before fabrication and assembly of equipment, electronic files and four prints of 
each of the following: 

D. Record Drawings:  Furnish record drawings annotated with the changes made 
during installation of the Work so as to be a complete set of "as-installed" 
drawings and wiring diagrams. 

E. Test Reports:  The Contractor shall submit for record and distribution after 
installation of equipment, 10 copies of the certified test report. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

B. The UPS shall be able to withstand the following environmental conditions 
without damage or degradation of operating characteristics: 

1. Operating Ambient Temperature: UPS Module: 32oF to 104oF (0oC to 
40oC); Battery Module: 32oF to 104oF (0oC to 40oC) 

2. Storage/Transport Ambient Temperatures: 5 degrees F to 113 degrees F 
(-15C to +45C) 

3. Relative Humidity: 0 to 95% non-condensing 

4. Altitude:  Operating: 0 to 3,000 meters (0 to 10,000 feet); 
Storage/Transport: 0 to 15,000 meters (0 to 50,000 feet) 

5. Audible Noise:  Noise generated by the UPS under any condition of 
normal operation shall not exceed 45dBA measured at 1 meter from the 
surface of the UPS. 

1.08 WARRANTY  
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A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

B. UPS Module:  The UPS manufacturer shall warrant the UPS module against 
defects in materials and workmanship for 36 months from purchase date or 42 
months from date of manufacture, whichever period expires first. 

C. Battery:  The UPS manufacturer shall warrant the UPS battery module(s) 
against defects in materials and workmanship for 36 months from purchase 
date or 42 months from date of manufacture, whichever period expires first. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 UPS Design Requirements – UPS Module   

A. Voltage – Input/output voltage specifications of the UPS shall be: 

1. System Input: 80-164VAC single-phase, two-wire plus ground 

2. System Output: 105-134VAC single-phase, two-wire plus ground 

3. Output Load Capacity – The specified output load capacity of the UPS 
shall be 3000VA with a 0.85 lagging power factor 

4. Battery Cells: Sealed, non-spillable, lead acid, valve regulated 

5. Reserve Time: 8 minutes at full load, 0.85 power factor, with ambient 
temperature between 20 and 30 degrees Celsius 

6. Recharge Time: To 90% capacity within 4 hours after return of nominal 
AC power from low battery cut-off 

B. Modes of Operation - The UPS shall be designed to operate as a line-interactive, 
extended runtime system in the following modes: 

1. Normal – The critical AC load is supplied by the utility power source. Any 
non-hazardous harmonics and/or anomalies are filtered through internal 
electronics. Internal batteries are simultaneously float-charging through 
a two-stage process. 

2. Boost – During a sag in utility power starting at 105VAC (189/215VAC) 
down to 75VAC (150/185VAC), the internal two-stage transformer of the 
UPS will provide a boost of utility AC voltage, depending on the level of 
the sag, to a nominal AC voltage output level without the use of internal 
batteries. The UPS must be able to operate indefinitely in this mode until 
utility AC voltage rises to 109VAC (196/223VAC). 

3. Buck - With a surge in utility power starting at 128VAC (236/260VAC) 
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and continuing up to 164VAC (271/290VAC), an internal, two-stage 
buck transformer will suppress, or buck, the utility AC voltage to 
nominal AC output voltages without the use of internal batteries. The 
UPS must be able to operate indefinitely in this mode until utility AC 
voltage drops to 124VAC (227/252VAC). 

4. On Battery – Upon failure or overvoltage of utility AC power, the 
connected AC load is supplied power by the UPS switching from Normal 
mode to the inverter while using the internal batteries. There shall be a 
minimum interruption in power lasting no more than 4 milliseconds. 
When utility AC power returns, the UPS will return to Normal mode with 
an interruption of no more than 4 milliseconds. 

5. Recharge – Upon restoration of AC utility power, after a utility AC power 
outage, the internal charger shall automatically start recharging the 
internal batteries. 

6. DC cold start – The UPS shall start and operate without AC utility power 
applied. 

C. Performance Requirements 
 AC Input to UPS 
 Voltage Configuration for Standard Units: Single-phase, 2-wire plus 

ground. 
 Voltage Range (Non-Battery mode): 80 – 164VAC 
 Frequency: Auto-Select 50/60Hz  (+/- 6Hz.). 
 Power Factor: 0.85 lagging minimum at nominal input voltage and full 

rated UPS output load. 
 Inrush Current:  

o @ 3000VA – 258 Amps for 8.4mS 
 Current Limit: 

o @ 3000VA 120VAC – 30 Amp input circuit breaker 
 

 Surge Energy Rating: The UPS shall have Non-Flammable Metal Oxide 
Varistors for surge energy protection with a rating of: 

 500 Joules  120VAC models 
 

 Surge Protection: Sustains input surges without damage per criteria 
listed in ANSI C62.41 Category A. 

 
 AC Output, UPS Inverter 
 Voltage Configuration: Single-phase, 2-wire plus ground. 
 Output Waveform:  True Sinewave. 
 Voltage Regulation @ 120VAC: Not to exceed +/-4% until Low Battery 

Warning 
 Frequency: Nominal Frequency +/- 0.5Hz 
 Voltage Distortion @ 120VAC: Not to exceed 7% at full linear load 
 Load Power Factor Range: 1.0 to 0.85 lagging without de-rating 
 Output Power Rating: 3000 KVA at 0.85 lagging power factor 
 Current Distortion @ 120VAC: Not to exceed 7% at full linear load 
 Overload Capacity: AC Mode –output and input circuit breakers; DC 

Mode – 110% for 30 Seconds/125% Immediate 
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 Inverter Output Manual Adjustment: 108, 113, 117VAC 
 Voltage Transient Response: 0nS – Normal mode.  <5nS – Common 

Mode 
 Transient Recovery Time: 0.4mS 
 Efficiency: AC Mode 92% at full load, DC Mode 76% at full load 
 Dynamic Response: +/- 15% at 100% load change 
 Transfer time: 4-milliseconds. 

D. Independent Battery Bypass 

1. The UPS design must allow it to operate in Normal, Boost, or Buck mode 
with utility AC power available when internal batteries, (and external 
battery packs), have failed or produce insufficient power for the UPS to 
operate in battery mode. The device must provide spike and surge 
protection during this stage, as well. It shall not be necessary to remove 
power or unplug the UPS in order to replace the internal batteries. 

2.02 Materials 

A. All materials of the UPS shall be new, of current manufacture, high grade and 
free from all defects and shall not have been in prior service except as required 
during factory testing. 

B. The maximum working voltage, current, and di/dt of all solid-state power 
components and electronic devices shall not exceed 75% of the ratings 
established by their manufacturer. The operating temperature of solid-state 
component sub-assembly shall not be greater than 75% of their ratings. 

2.03 Wiring 

A. Wiring practices, materials and coding shall be in accordance with the 
requirements of the National Electrical Code (NFPA 70). 

2.04 Construction and Mounting 

A. The UPS enclosure shall be adaptable for standing vertically or mounted 
horizontally on the floor or mounted on a wall with appropriate mounting 
hardware supplied by the manufacturer of the UPS. It shall also be capable of 
mounting within a 19” wide rack or cabinet structure with the appropriate 
mounting hardware supplied by the manufacturer. 

B. The UPS shall be constructed of replaceable subassemblies. Any internal 
batteries shall be replaceable by removing the front bezel and detaching the 
retaining bracket. 

2.05 Physical Dimensions: 

A. Height: 5.25 inches (3U), Width: 17 inches, Depth: 16 inches 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 
 

 
COMMUNICATION EQUIPMENT POWER SYSTEM 

27 11 26- 9 
 

2.06 Cooling 

A. Cooling of the UPS shall be by forced air. High quality fans shall be used to 
minimize audible noise output. 

2.07 Grounding 

A. The UPS chassis shall provide proper grounding to reduce the risk of electrical 
shock hazard. 

2.08 Input Power Plug/Connector 

A. NEMA L5-30P locking plug 

2.09 Output Power Receptacles 

A. 7-Battery Backup and 1-Surge only (NEMA 5-15R) 

2.10 Telephone/Network Protection 

A. The UPS shall have a RJ11/45 connector on the rear panel for protecting a 
single line phone/fax/modem or 10-base T network. 

2.11 Charger 

A. The term charger shall denote the solid-state equipment and controls necessary 
to convert incoming AC power to regulated DC power for battery charging. The 
charger shall be a pulse-width modulated, switching-type with constant 
voltage/current limiting control circuitry. 

2.12 DC Filter 

A. The charger shall have an output filter to minimize ripple voltage into the 
battery. Under no conditions shall ripple voltage into the battery exceed 2% 
RMS. The filter shall be adequate to insure that the DC output of the charger 
will meet the input requirements of the inverter. 

2.13 Automatic Restart 

A. Upon restoration of utility AC power, after a utility AC power outage, the UPS 
shall automatically restart and resume the battery recharge mode. 

2.14 Battery Recharge 

A. The charger shall be capable of producing battery-charging current sufficient to 
replace 90% of the battery-discharged power within four hours. After the 
battery is recharged, the charger shall maintain the battery at full charge until 
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the next emergency operation. 

2.15 Overvoltage Protection 

A. There shall be charger over-voltage protection so that if the charger voltage 
rises to the pre-set limit, the charger will turn off and issue a fault alarm. 

2.16 Inverter 

A. The term inverter shall denote the solid-state equipment and controls to 
convert DC power from the battery to regulated AC power for supporting the 
critical load. The inverter shall use MOSFETS in a phase-controlled, pulse width 
modulated (PWM) design capable of providing the specified AC output. 

2.17 Overload Capability 

A. The inverter shall be capable of supplying current and voltage for overloads 
exceeding 100% and up to 110% of full load current for 30 seconds. A status 
indicator and audible alarm shall indicate overload operation. 

2.18 Fault Clearing and Current Limit 

A. The inverter shall be capable of supplying an overload current of 110% of its 
full-load rating for 30 seconds. For greater currents or longer time duration, the 
inverter shall have electronic current-limiting protection to prevent damage to 
components. The inverter shall be self-protecting against any magnitude of 
connected output overload. Inverter control logic shall sense and disconnect the 
inverter from the critical AC load without the requirement to clear protective 
fuses. 

2.19 Output Power Transformer 

A. A dry-type power transformer shall be provided for the inverter AC output. It 
shall have copper wiring exclusively. The transformers hottest spot winding 
temperature shall not exceed the temperature limit of the transformer 
insulation class of material when operating at full load at maximum ambient 
temperature. 

2.20 Inverter Output Voltage Adjustment 

A. The inverter shall have adjustable output voltages of 108, 113 and 117VAC. 

2.21 Fuse Failure Protection 

A. Power semiconductors in the inverter unit shall be fused so that loss of any one 
power semiconductor will not cause cascading failures. 
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2.22 Inverter DC Protection 

A. The inverter shall be protected by the following disconnect levels: 

1. DC Overvoltage Shutdown 

2. DC under-voltage Warning (Low Battery Reserve) 

3. DC under-voltage Shutdown (End of Discharge) 

2.23 Over-discharge Protection 

A. To prevent battery damage from over-discharging, the UPS control logic shall 
automatically turn off the inverter at a predetermined level as to not damage 
the batteries. 

2.24 Output Frequency 

A. The output frequency of the inverter shall be microprocessor controlled. The 
microprocessor shall regulate the inverter output frequency to +/- 0.1% for 
steady state and transient conditions. Total frequency deviation, including short 
time fluctuations and drift, shall not exceed 0.1% from the rated frequency 
unless synchronized to utility power during brownout and overvoltage events. 

2.25 Display and Controls 

A. The UPS shall be provided with a microprocessor based unit status display and 
controls section designed for the convenient and reliable user operation. A 
multi-LED display shall be used to show status of the UPS, and shall be 
provided as part of the monitoring and controls sections of the UPS. The power 
controls and monitors shall be located on the front of the UPS cabinet. 

2.26 Controls 

A. UPS start-up operations shall be accomplished through the front panel 
pushbutton control. To initiate a complete shutdown of the UPS below 1500VA 
in size, the input power cord must be removed from AC utility power. The UPS 
shall have an input circuit breaker that must be turned off to completely shut 
off the UPS unit. 

2.27 Power Monitoring Software 

A. The UPS shall be provided with Power Monitoring Software to report important 
status information concerning the UPS and the utility power. 

2.28 Communications Port 

A. The UPS shall have a 9-pin subminiature D-shell connector on the rear panel of 
the UPS for connecting a RS232 communication cable between the UPS and the 
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computer. The UPS shall also provide simulated contact closure, for AC Fail and 
Low Battery Warning alarms, via the 9-pin subminiature D-shell connector. 

2.29 Alarm Messages 

A. The following alarm messages shall be displayed via LED indicators located on 
the front panel: 

1. Boost/Buck: When the UPS is operating in the Boost or the Buck mode 
the Boost/Buck LED will flash 

2. On Battery: When the UPS is operating with the use of battery power, 
the battery LED will flash and the audible alarm will sound every 10 
seconds 

3. UPS Fault: When the UPS detects an internal hardware fault, the fault 
LED will illuminate and the UPS will emit a sustained tone 

4. Overload: When the connected equipment attached to the UPS exceeds 
the capability of the UPS inverter to support it, the Overload LED will 
illuminate and the UPS will emit a sustained tone 

5. Low Battery Warning: The audible alarm will sound twice every 5 
seconds until unit shuts down 

6. Site Wiring Fault (120VAC models only): The unit will illuminate an LED 
indicator when improper utility service wiring is detected on the 
electrical circuit to which the UPS unit is connected 

2.30 Battery Power Pack(s) 

A. The battery power packs shall include sealed, non-spillable, lead-acid valve 
regulated battery cells housed in a separate cabinet that matches the UPS 
cabinet styling and dimensions to form an integral system line-up. Battery cells 
shall be mounted in metal cases designed to exactly match the dimensions and 
installation of the control UPS. A battery disconnect circuit breaker shall be 
included for isolation of the battery pack from the UPS module. Brackets shall 
be provided for installation into a 19’ rack or cabinet. Also, a set of brackets 
shall be included for installation of the UPS in a vertical formation for use on a 
floor. The feet shall be of a design so as to interconnect with the feet of the 
control UPS to form a solid configuration. Each battery power pack will have an 
independent charger with the ability to operate with a utility input voltage of 
115VAC or 230VAC. The charger shall be capable of producing battery-charging 
current sufficient to replace 90% of the battery discharge power within less 
than six (6) hours. After the battery is recharged, the charger shall maintain 
the battery at full charge until the next emergency operation.  Battery power 
packs shall be provide to supply a minimum of 4 hours of backup time for the 
loads indicated. 

2.31 Remote Contact Closure Card 

A. Isolated Form C contacts shall be provided to indicate a change of status for 
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each of the following: 

1. UPS on Battery Alarm 

2. Low Battery Warning Alarm 

2.32 SNMP Card 

A. The UPS shall come equipped with an internal SNMP adapter card slot located 
on the backplane of the unit, which will connect the UPS directly to any I.P. 
based network using Ethernet communications. The UPS will become a 
managed device on the network. From a network management station, the 
system administrator shall be capable of monitoring important system 
measurements, alarm status, and alarm history data. The network 
administrator shall also be capable of executing battery tests, observing the 
results of such tests, and turning the UPS on and off via his SNMP 
communication network. In the event of a utility failure, the SNMP shall 
continue with live communication without the requirement of additional or 
separate UPS equipment until such time as the UPS shuts down for Low 
Battery. On resumption of utility power, the SNMP card shall resume full SNMP 
communication automatically. The optional SNMP card shall also be capable of 
HTTP communications when SNMP management is not available or practical. 
Using most industry standard web browsers as an interface, the system 
administrator shall have access to all information available through the web 
interface. 

2.33 Multi-Port Computer Interface Card 

A. A Multi-Computer Interface Card shall be provided where a single UPS is 
powering multiple computers, (up to three). This system shall perform an 
automatic unattended shutdown of the customer’s operating system in each 
computer when necessary or programmed by the system manager. The Multi-
Interface Unit shall provide the hardware required to interface the UPS to each 
computer. The software provided allows each computer to monitor the UPS for 
power failure and low battery alarm while operating as a background task. After 
a power failure occurs, the software shall perform an automatic shutdown of 
each connected computer when the pre-programmed timer expires. If the UPS 
reaches a low battery alarm, the software shall override the timer and perform 
an automatic shutdown of each connected computer. This system shall include 
a shielded primary cable with a 9-pin subminiature D-shell connector, the Multi-
Interface card, and shielded secondary cables with RJ45 and 9-pin subminiature 
D-shell connectors. Cables shall be available in 6-foot lengths. 

2.34 UPS/Remote Power Manager Interface Card 

A. A UPS/Remote Power Manager Interface Card shall be provided where 
communication is required between the UPS control unit and a Remote Power 
Management device. The card shall relay information through a non-shielded 
cable with an RJ11 connector. This card allows the UPS to become a managed 
device on the network using the I.P. addressed card in the RPM unit. From a 
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network management station, communicating through the RPM device, the 
system administrator shall be capable of monitoring important system 
measurements, alarm status, and alarm history data. The network 
administrator shall also be capable of executing battery tests, observing the 
results of such tests, and turning the UPS on and off via his SNMP 
communication network. In the event of a utility failure, the SNMP shall 
continue with live communication without the requirement of additional or 
separate UPS equipment until such time as the UPS shuts down for Low 
Battery. On resumption of utility power, the SNMP card shall resume full SNMP 
communication automatically. The optional SNMP card shall also be capable of 
HTTP communications when SNMP management is not available or practical. 
Using most industry standard web browsers as an interface, the system 
administrator shall have access to all information available through the web 
interface. The interface card will enable the RPM device to automatically initiate 
a pre-programmed shutdown sequence of connected equipment to the RPM 
device. 

PART 3 - EXECUTION 

3.01 MANUFACTURING 

A. The Manufacturer shall design, build, test and arrange for shipment of the 
Communication Equipment Power System. 

B. The Manufacturer shall prepare and deliver the required drawings and 
instruction manuals with the equipment.  

3.02 SITE PREPARATION 

A.   The Contractor shall prepare the site for installation of the equipment. 

3.03 INSTALLATION 

A. The Contractor shall provide local electricians to make the final installation of 
the equipment. 

B. The equipment shall be installed in accordance with local codes and the 
Manufacturer's recommendations. 

3.04 FIELD QUALITY CONTROL 

A. With all loads connected, the equipment shall be checked out and started by a 
field service representative of the Manufacturer.  A signed field service report 
shall be submitted after the equipment is operational. 

PART 4 - MEASUREMENT AND PAYMENT 
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4.01 MEASUREMENT 

A. The work of COMMUNICATION EQUIPMENT POWER SYSTEM to not be measured 
for payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. 
Payment for the Work of COMMUNICATION EQUIPMENT POWER SYSTEM to be 
included in the contract lump sum price as shown in the Schedule for Prices for 
COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
 
 
 
 END OF SECTION 
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SECTION 27 21 10 
 

 COMMUNICATIONS BACKBONE NETWORK 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing COMMUNICATIONS 
BACKBONE NETWORK at the locations as shown on the Contract Drawings. 

B. The work of this Section shall consist of the furnishing, installing, and testing of 
a fiber optic and copper backbone network complete with optical transmission 
equipment, network management system interface, equipment racks, hardware 
and software, all as required for a fully operational system that provides all the 
features and functions identified herein and shown on the Contract Drawings. 

C. The communications system shall accommodate present and future data, voice 
and video transmission requirements between the Authority’s or Chicago 
Transit Authority (CTA) facilities connected to right-of-way (ROW) within this 
Contract's geographic limits. 

D. The Backbone Network is based upon a SONET OC-48 ring architecture, with 
SONET OC-48 sub-rings interconnected to host OC-48 nodes.  The rail station 
fiber node and corresponding host node at the CTA’s Control Center under this 
contract shall be OC-48 nodes. 

E. The Work of this section shall consist of the furnishing, installing, and testing of 
a Backbone Network for the station node and the Authority’s Control Center, 
complete with optical transmission equipment, Ethernet switch, network 
management system interface, channel banks, power supplies, digital access 
and cross-connect switch interface, test equipment, hardware and software, all 
as required for a fully operational system that provides all the features and 
functions identified herein and shown on the Contract Drawings. 

F. The Backbone Network shall accommodate present and future data, voice and 
video transmission requirements between the Authority’s facilities connected to 
right-of-way (ROW) within this Contract's geographic limits. 

G. The Fiber Optic Transmission System is based upon a SONET OC-48 ring 
architecture, with SONET OC-48 sub-rings interconnected to host OC-48 nodes. 
The rail station optical node under this contract shall be an OC-48 node. 
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H. The Contractor shall provide a complete SONET OC-48 optical node at the 
station node and the Authority’s Control Center. 

I. The Contractor shall provide the necessary optical connections between the 
fiber optic transmission system equipment and the fiber optic outside plant, 
both at the station node and the Authority's Control Center at 120 N. Racine. 

J. The CTA has an existing fiber optic backbone communication system, of which 
designated rail station nodes shall be integrated. All materials, components, 
equipment, installation techniques and tools shall comply with current CTA 
requirements and shall be 100% compatible and interchangeable with the 
existing CTA fiber optic backbone communication system. The existing SONET 
system on the Green Line is Alactel-Lucent DMXtend series. 

K. The Contractor shall be responsible for providing complete and operational 
optical links as required to transport the optical signals to the Authority’s 
Control Center. The complete link, including portions of existing cable or cable 
installed by others, shall be measured and tested for optical performance and 
loss by the Contractor. The Contractor shall notify the Engineer immediately if 
any optical link measures below the necessary optical link budget to transport 
the optical transmission equipment, specified elsewhere. 

L. All DS-1 signals transported on the OC-48 rings shall be "dropped" at the 
respective OC-48 host multiplexer location and input to the DACS for DS-0 
grooming. The groomed DS-1 signals shall be input back into the network for 
transport to the designated existing PBX for telephone circuits or to the Control 
Center for non-telephone circuits. 

M. The Work of this section shall also consist of the furnishing, installing, and 
testing of the Copper Transmission System portion of the Communication 
System complete with channel banks, power supplies, digital access and cross-
connect switch and interface, network management system interface, 
equipment racks, copper twisted pair cable, conduit, hardware and software, all 
as required for a fully operational system that provides all the features and 
functions identified herein and shown on the Drawings. 

N. The Copper Transmission System is based upon digital channel bank 
architecture. Voice and data circuits at each RT station are transported to 
intended destinations as DS-0 channels, unless noted otherwise. DS-0 channels 
are multiplexed via channel banks into DS-1 data streams (24 DS-0). The DS-1 
data streams are then routed to one of eight Digital Access and Cross-connect 
Switches (DACS). 

O. The DACS shall accept the DS-1 signals from each RT station, containing mixed 
circuits, and "groom" or filter out the common DS-0 channels. The DACS shall 
then repackage the common DS-0 channels into new DS-1 signals for transport 
to a final destination. 

P. All telephone circuits at the station node shall be routed to the South Unit PBX, 
groomed at the South Unit DACS, and repackaged into new DS-1's to be input 
into the South Unit PBX at a DS-1 rate.  The South Unit PBX is an Avaya PBX at 
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the Roosevelt/Wabash Core Node. 

Q. All public address circuits shall be IP dedicated channels from the station node 
to the Control Center location. The PA programming shall be provided to 
perform digital audio and control to create public address channels to be routed 
to the Audio/Visual Paging System, as specified elsewhere. 

R. Each SCADA RTU communication circuit from the station node shall be a 
dedicated IP channel from the RTU to the Control Center. The SCADA RTU shall 
include an internal IP communications ethernet port, interfaced to the backbone 
ethernet switch, and routed to the CTA’s Control Center SCADA master server 
over the OC-48 network. 

S. In addition to the channel requirements identified in the Drawings, the 
Contractor shall provide 30% spare channel capacity equipped for each function 
within each channel bank and each DACS. 

1.03 RELATED WORK 

A. COMMUNICATIONS BACKBONE NETWORK specified to be furnished and 
installed herein have related work in various other sections, including, but not 
limited to: 

1. Section 27 00 10 – Communications General Provisions 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.   

1. OC-48 – Optical Carrier rate 48; (2.5 Gbps) 

2. SONET – Synchronous Optical NETwork 

B. Publications.   

1. CB-119,  Interconnection Specification for Digital Cross-Connects 

2. TA-NPL-000436, Digital Synchronization Network Plan 

3. TA-NWT-000253, SONET Transport System: Common Generic Criteria 

4. TR-EOP-000063, Network Equipment Building System (NEBS) Generic 
Equipment Requirements 

5. TR-TSY-000009, Asynchronous Digital Multiplexers Requirements and 
Objectives 

6. TR-TSY-000020, Generic Requirement for Optical Fiber and Optical Fiber 
Cables 

7. TR-TSY-000170, Digital Cross-Connect System Requirements and 
Objectives 

8. TR-TSY-000179, Software Quality Program Generic Requirements 
(SQPR) 
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9. TR-TSY-00233, Wideband and Broadband Digital Cross Connect System 
Generic Requirements 

10. TR-TSY-000496, SONET Add-Drop Multiplex Equipment (SONET ADM); 
Generic Criteria for a Unidirectional, Path Protection Switched, Self 
Healing Ring Implementation 

11. TR-TSY-000499, Transport Systems Generic Requirements: Common 
Requirements. 

C. Reference Standards. 

1. T1.102, North American Electrical Digital Hierarchy 

2. T1.105, SONET Digital Hierarchy Optical Interface Standard 

3. T1.106, Digital Hierarchy Optical Interface, Singlemode 

4. T1.403, Telecommunications Carrier to Customer Installation - DS-1 
Metallic Interface 

5. ANSI/EIA-472, Generic Specification of Fiber Optic Cables 

6. ANSI/EIA-472A, Sectional Specification for Fiber Optic Communication 
Cable for Outside Aerial Use. 

7. Military Standard 285 

8. Military Standard MIL-M-9868D. 

1.05 QUALITY ASSURANCE 

A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

1.06 SUBMITTALS 

A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

B. General: The Contractor shall submit the following items as specified herein: 

1. All submittals as required in Section 27 00 10 of this Specification. 

2. Single line block and system diagrams detailing the entire fiber optic 
backbone communications system. 

a. A block diagram shall be submitted showing interconnection 
between major independent elements, such as fiber optic cable, 
optical patch cord, fiber optic multiplexer, channel bank and 
distribution frames. 

C. Procedure: The Contractor shall submit complete original sets (photocopies of 
printed material are not acceptable) of the following to the CTA for approval 
prior to ordering any of the equipment specified in this Section.  The Contractor 
shall provide seven (7) copies of product literature/catalog cuts; six (6) copies 
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of shop drawings; and three (3) copies of samples. 

1. Proposed Manufacturer's detailed product data "cut-sheets" and 
specifications for each piece of equipment to be furnished. 

2. Installation details of fiber optic cable, and all communications 
equipment. 

3. Schematic diagrams of the individual Major and Minor loops. 

4. Equipment layouts of all nodes. 

5. Wiring diagrams of distribution frames, equipment racks, and the fiber 
optic cable. 

6. A complete plan, including a syllabus, as outlined  elsewhere in this 
Section, for providing up to twelve (12) CTA technicians with five (5) 
days of training in operations and maintenance of the equipment 
supplied under this Section. 

7. Detailed testing procedures and certified copies of all test results and 
reports. 

8. All shop drawings as detailed herein. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

1.08 WARRANTY  

A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 SONET OC-48 ADD-DROP FIBER OPTIC MULTIPLEXERS   

A. This item shall govern the furnishing and installation of SONET MSP (Multi 
Service Platform) OC-48/192 Digital Lightwave Multiplexers at designated 
locations as illustrated on the plans and as detailed in accordance with these 
specifications. The term Multi Service Platform (MSP) shall mean that the 
system supports a wide array of wideband and broadband transport, including 
traditional SONET transport of DS1, DS3, EC-1, OC-3, OC-12, OC-48, and OC-
192 signals, as well as 10/100/1000 Mb/s LAN transport. 
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B. The equipment shall operate at the OC-48 or OC-192 line rate and shall be 
upgradeable, in-service, from OC-48 to OC-192 within the same shelf.  
Additionally, the equipment shall be provisionable to a bidirectional line 
switched ring (BLSR) at the OC-48 line rate, meeting TELCORDIA GR-1230-
CORE standards.  The equipment shall be capable of OC-48, OC-12, OC-3, DS-
3, EC-1, DS1, 100BASE-TX and 1000BASE-LX/SX interfaces on the low speed 
side.  The equipment proposed shall be in compliance with all applicable ANSI 
and IEEE standards.  All equipment proposed is to be of the bidder’s latest 
generation and technology. 

C. The SONET OC-48 fiber optic multiplexers furnished under this Contract shall 
be configured into a network of two fibers unidirectional, path protection 
switched, and self-healing rings meeting TELCORDIA GR-1400-CORE standards.  
All components shall be expandable to provide full functionality over and above 
the requirements specified herein. 

D. Each OC-48/192 Ring MSP shall conform to NEBS (GR-63-CORE Issue 1, 
including compliance to NEBS Level 3) specifying equipment physical design 
standards for central offices including earthquake and vibration requirements. 
The equipment shall be modular such that major portions can be readily 
replaced or upgraded in the field. 

E. Modules of unlike functions shall be mechanically keyed to prevent insertion 
into the wrong socket or connector.  All modules and assemblies shall be clearly 
identified with name, model number, serial number, and any other pertinent 
information required to facilitate equipment maintenance.  Multiplexers shall 
have primary and redundant power feeds. 

F. All external connections shall be made by means of connectors attached to a 
wiring harness or cable.  The connectors shall be keyed to preclude improper 
hookups.  All appropriate connectors, cable harnesses, and accessories shall be 
provided with the equipment. 

G. The Multiplexer shall have the following additional physical design 
characteristics: 

1. All architectures for the OC-48/192 MSP Multiplexer shall be configurable 
by circuit pack and software changes within the basic equipment shelf. 

2. The OC-48/192 MSP Multiplexer shall be capable of terminating all 
service tributaries (DS3 and higher) if required at a ring node thereby 
providing 48 DS3 or 48 EC-1 (protected) signal interfaces. The initial 
shelf shall have the capability, at a later date, to terminate all 192 
(protected) DS3 signal interfaces.  For DS1 interfaces, the OC-48/192 
MSP shall be capable of terminating at least 112 DS1s (protected), and 
a future capability of termination of up to 224 DS1s (protected). 

3. The Multiplexer shall permit a mix of DS1, DS3, EC-1, OC-3, OC-12, OC-
48, 100BASE-TX and 1000BASE-LX/SX circuit pack types on the low 
speed side. 

4. Power converters shall be distributed and located on each individual 
circuit pack for improved heat dissipation and reliability. 
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5. The Multiplexer shall have primary and redundant power feeds. 

6. The Multiplexer physical design shall support up to 4 OC-48/192 MSP 
Multiplexers mounted in a single 7-foot equipment bay. 

7. All external connections shall be made by means of connectors attached 
to a wiring harness or cable.  The connectors shall be keyed to preclude 
improper hookups. 

H. The Multiplexer shall have the capability to multiplex a combination of OC-48, 
OC-12, OC-3, EC-1, DS-3, DS1, 100BASE-TX and 1000BASE-LX/SX signals 
from independent sources into a single OC-48/192 bit stream. The system shall 
convert the OC-48/192 bit stream into a 1310nm or 1550nm wavelength for 
transmission over single mode optical fibers.  Each OC-48/192 Ring MSP shall 
be capable of remote assignment of timeslots with a granularity of STS-1 and 
VT1.5, and remote provisioning of that bandwidth to appropriate low speed 
interfaces at the remote node. Specifically, the MSP Multiplexer shall have the 
following Add / Drop ring capabilities: 

1. An Internal Cross Connect shall be provided on the OC-48/192 MSP 
Multiplexer that can: 

a. add/drop up to 48 STS-1s from the OC-48 payload.  

b. add/drop up to 192 STS-1s from the OC-192 payload  

c. add/drop a single STS-1 without having to add/drop additional 
STS-1s at that site. 

d. add/drop individual STS-1s from any timeslot across the entire 
OC-48/192 payload. 

e. add/drop individual VT1.5s from up to 48 STS-1s within the OC-
48/192 payload. 

f. Allow the following cross-connect types: VT1.5, STS-1, STS-3c, 
STS-12c and STS-48c. 

g. Allow the following cross-connects:  

1) Add/drop – UPSR, dual 0 x 1, single 0 x 1  

2) Pass-through 

3) Pass-through hairpin (VT ring closure): (The MSP shall 
allow multiple rings on the low-speed interfaces.  The MSP 
shall close a low-speed ring by supporting a cross-
connection between a receive port on one circuit pack and 
a transmit port on another circuit pack.) 

4) SONET hairpinning 

5) Ethernet multi-point 

6) Ethernet hairpinning 

2. The OC-48/192 MSP Multiplexer shall also support low-speed OC-3, OC-
12 and OC-48 connections that support the following hairpin cross-
connects: 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 
 

 
COMMUNICATIONS BACKBONE NETWORK 

27 21 10- 8 
 

a. The OC-3 low-speed shall support VT1.5, STS-1 and STS-3c for 
1+1, 0 x 1 and UPSR. 

b. The OC-12 low-speed shall support VT1.5, STS-1, STS-3c and 
STS-12c for 1+1, 0 x 1 and UPSR. 

c. The OC-48 low-speed shall support VT1.5, STS-1, STS-3c, STS-
12c and STS-48c for 1+1, 0 x 1 and UPSR. 

3. To provide more system flexibility and higher system capacity, all low-
speed OC-3, OC-12 and OC-48 interface circuit packs shall have their 
own STS and VT switch matrix. 

I. Optical interface specifications shall meet the requirements of the SONET rates and 
formats specifications defined by GR-253-CORE, Issue 3. Additional 
requirements for the optical interfaces are stated below: 

1. All SONET transmitters shall meet Class I FDA Classification. 

2. All SONET interfaces shall monitor the following parameters: 

a. LOF 

b. LOS 

c. LOP 

d. AIS-L 

e. RDI-L (FERF) 

f. Path AIS 

g. Path Unequipped 

h. Signal Degrade (BER) 

i. Signal Fail (BER) 

3. For uniformity, all optical connections shall be done through Faceplate 
LC optical connectors. 

4. Minimum port density for the OC-3 low-speed shall be 4 ports/circuit 
packs. 

5. Minimum port density for the OC-12 low-speed shall be 2 ports/circuit 
packs. 

6. For applications where fiber is limited, the vendor shall offer integrated, 
high-speed optics that are compatible with Passive Wave Division 
Multiplex filters.  At least 32 wavelengths shall be offered. 

J. Each multiplexer shall be suitable for mounting within a standard EIA 19" 
equipment rack. 

K. Environmental 

1. Multiplexers shall be suitable for installation in enclosed cabinets. 
Thermostatically controlled forced air ventilation shall be provided to 
maintain the operating temperature of the multiplexers within 
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Manufacturer's Specifications throughout its normal service life under 
the following conditions, unless otherwise noted on the Contract 
Drawings: 

a. Temperature Range: -40 to + 65 0C (-40 to 1490F) 

b. Humidity: 5 to 95%, non-condensing 

L. Power 

1. Multiplexers shall be powered from a 120VAC UPS.  The MSP shall be 
provided with a -48 VDC power supply if required. 

M. Operations, Administration, Maintenance and Provisioning (OAM&P) 

1. Minimum Network Management 

a. The system shall provide single ended access to integrated 
operations, administration, maintenance, and provisioning 
(OAM&P) functions using industry standard interfaces. Access to 
all nodes from any node in the system (via the SONET overhead) 
for all OAM&P functions is required.   All SONET fiber extensions 
from the low speed side of the OC-48/192 MSP Multiplexer shall 
support SONET Data Communications Channel (DCC) 
connectivity. 

b. The system shall use a three-tiered operations approach. 

1) Tier 1 shall provide faceplate LEDs and Pushbuttons and 
provide for routine operations and maintenance. 

2) Tier 2 shall provide a graphical user interface and provide 
for enhanced maintenance and provisioning. 

3) Tier 3 shall provide OS Access and provide for remote 
maintenance and provisioning including alarm 
surveillance. 

2. System Security 

a. The MSP Multiplexer shall offer security against unauthorized 
access to the system functions by providing the following 
features: 

1) There shall be a minimum of 4 user types. 

2) The system shall allow provision-able password aging. 

3) The system shall provide at least 150 user login IDs. 

4) To help secure unattended or inactive sessions, the RS-
232 serial port shall provide a provisionable inactivity 
timeout. 

3. Minimum Alarm Requirements 

a. Each node shall provide a local visual indication of major alarms. 
LEDs shall be provided on individual modules to help isolate the 
exact source of a trouble. The minimum alarms are as follows: 
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1) “A” Power Feed Failure 

2) “B” Power Feed Failure 

3) Critical Alarm 

4) Major Alarm 

5) Minor Alarm 

6) Abnormal Condition 

7) Near-End Activity 

8) Far-End Activity 

9) Circuit Pack Failure 

4. Software Upgrades 

a. The system shall provide an in-service software installation 
capability to update the generic program in local and remote 
systems. Upgrades shall be distributed on CD-ROMs containing 
the new software and an installation program.  All software 
upgrades shall be “in-service” and not affect any provisionable 
parameters.  For example, cross-connections shall be left 
unchanged by the software upgrade.  To minimize down time, 
the software download shall take place in two stages. 

1) In the first stage, the new generic software shall be 
downloaded into a dormant area as a compressed file. 

2) In the second stage, the new generic shall be 
uncompressed and moved into an active space. During 
this process, the old release continues to run. 

5. Single-Ended Maintenance and Control 

a. The MSP Multiplexer shall provide a sophisticated PC-based user 
interface terminal for message-based operations by experienced 
personnel. 

b. The user interface terminal shall permit a user to perform 
sophisticated system operations and access and control all MSP 
Multiplexers on the ring from a single location. This location shall 
be co-located with a ring node or optionally located at a remote 
control center not on the ring.  A user friendly screen and 
associated reports shall support provisioning and monitoring 
activities from the central location.  

c. A Microsoft Windows-based Graphical User Interface (GUI) shall 
be provided on a PC to facilitate alarm collection, network 
provisioning, and equipment provisioning. 

d. The MSP Multiplexer shall be capable of remote software 
downloads of new system software to all MSP Multiplexers on the 
ring from a single location. 

6. Commitment to the Embedded Base and Multi-Vendor Interworking: 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 
 

 
COMMUNICATIONS BACKBONE NETWORK 

27 21 10- 11 
 

a. The MSP Multiplexer shall be capable of being installed with a 
protocol on the SONET Section DCC that permits interworking 
with the embedded base of that vendors equipment.  
Interworking shall be supported between OC-1, OC-3, OC-12, 
and OC-48 Multiplexers provided by that vender. 

b. In support of multi-vender interworking, the MSP Multiplexer 
shall implement the TID Address Resolution Protocol (TARP).  
TARP provides NSAP-TID translations and is the established 
multi-vendor standard for SONET NEs that support TL1 OS 
interfaces. The system shall support the TARP Data Cache (TDC) 
function to reduce the frequency of TARP propagation throughout 
the subnetwork and to improve performance. 

c. In addition, the MSP Multiplexer shall support TARP Manual 
Adjacency feature to enables it to operate in networks that 
include CMISE-based NEs which may not support TARP 
propagation.  The system shall support user provisioning of 
several OSI parameters to allow users to adjust their operations 
network, if necessary.  For example, to support Level 2 Routing 
in large networks, the system shall support user provisioning of 
NSAP area addresses and Level 2 Intermediate System (IS) 
functionality. 

d. The vendor shall provide examples of tests and demonstrations 
of multi-vender interworking. 

7. Other Operations and Maintenance Requirements 

a. The Multiplexer operations interface shall use Transaction Level 1 
(TL-1) messages over an X.25 interface or TL-1 over TCP/IP (or 
OSI). 

b. For TL1 over TCP/IP LAN the system shall comply with 
requirements specified in IEEE 802.3 and NSIF-AR-9806-088R11. 

c. Maintenance signaling shall include Alarm Indication Signals 
(AIS) and Remote Defect Indicator (RDI).  Maintenance signaling 
shall be compliant with SONET (Telcordia Technologies GR-253) 
and asynchronous (Telcordia Technologies TR-TSY- 000191) 
network requirements. Alarm indication signals shall include 
SONET line AIS, STS-1 path AIS, virtual tributary (VT) path AIS, 
DS3 AIS, and DS1 AIS. Remote defect indication signals shall 
include STS-1 path RDI and VT path RDI. Other maintenance 
signals shall include STS-1 path unequipped, and VT path 
unequipped. 

d. A warning message shall be issued to the user for all service-
affecting commands. 

e. The MSP Multiplexer shall provide an office alarm interface via 
relay closures. 

f. The MSP Multiplexer shall provide user-settable miscellaneous 
discrete interface to allow an operations system (OS) to control 
and monitor equipment collocated with the system through a set 
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of input and output contact closures.  Miscellaneous discrete 
environmental inputs can monitor conditions like open doors or 
high temperature, miscellaneous discrete outputs control 
equipment such as fans and generators. The status of the 
miscellaneous discrete environmental inputs shall be queried on 
demand via the Craft Interface Terminal.  The system shall 
collect miscellaneous discrete alarms and automatically sends 
them to the operations system (OS).  The system shall offer at 
least 18 miscellaneous discrete inputs and 4 miscellaneous 
discrete outputs. 

g. The MSP Multiplexer shall provide full SONET performance 
monitoring information. 

h. The MSP Multiplexer shall implement remote interface circuit 
pack auto-provisioning, whereby the circuit pack memories are 
updated automatically on the new circuit packs when failed circuit 
packs are replaced 

i. The MSP Multiplexer shall implement remote processor auto-
provisioning, whereby a new processor’s memories are 
automatically updated with the parameters of all interface circuit 
packs when a failed processor is replaced. 

j. The MSP Multiplexer shall provide built in test signal generation 
such that no external test equipment or terminal is needed for 
routine installation, turn-up, or repair. 

k. The MSP Multiplexers shall have no periodic maintenance 
requirements.  

l. The basic software for the MSP Multiplexer shall include the 
following maintenance and operations capabilities: 

1) local alarms 

2) local protection switching 

3) local diagnostics 

4) single ended operations 

5) telemetry 

6) loopbacks 

7) software download 

8) signal monitoring (LOS, threshold crossing alerts, etc. ) 

9) inventory reports 

10) signal monitoring provisioning 

11) maintenance history 

N. The typical configuration for each node shall be as follows, however it is not 
limited to all components, materials, and labor to provide a complete and 
operational optical multiplexer system under this contract: 
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1. (1) multi-access SONET chassis 

2. (1) external rack-mount, dual 120 VAC to –48 VDC power supply 

3. (2) OC-48 one-port high speed line interface units, intermediate reach 

4. (1) CPU – system controller unit 

5. (2) 4-port Gigabit Ethernet/4-port Fast Ethernet card with sfp’s 

6. (2) 16 port DS-1 cards, working and protected 

O. The OC-48 multiplexers provided under this Contract shall be of the same 
manufacturer, and shall be 100% compatible and interchangeable with the 
existing Alcatel/Lucent DMX/DMXtend SONET system.  The OC-48 multiplexer 
shall be Alcatel/Lucent model DMXtend, or Engineer approved equivalent. 

2.02 DIGITAL CHANNEL BANKS 

A. The Contractor shall furnish and install D4 compatible PCM channel banks at 
the locations shown on the Drawings. The channel banks shall be fully 
compatible with ANSI/EIA Standard T1.102 format signal at the DS-1 level. 

B. The digital channel banks shall be an integrated access 
multiplexer/demultiplexer. 

1. As multiplexers, they shall accept as input DS-0 level voice frequency 
and digital data signals (9.6 kb/s to 56 kb/s) and shall perform 
sampling, quantizing and coding of the signal into a multiplexed Pulse 
Code Modulation (PCM) DS-1 level signal into an adjacent DSX jackfield. 
DS-1 level signals shall operate at 1.544 Mb/s and shall be compliant 
with Bellcore specifications (PUB 43801). 

2. As demultiplexers, they shall accept a DS-1 level signal and shall output 
DS-0 level voice frequency and digital data signals. 

3. The multiplexer shall be capable of utilizing and combining any 
combination of multiple DS-0 channels up to the maximum of 24 DS-0 
bank shall be capable of accepting multi-port and multi-function cards, 
channels for high bandwidth applications (i.e. > 64kbps). 

C. Each channel bank shall be capable of supporting multiple independent 
digroups. Each digroup shall multiplex up to twenty-four voice or data channels 
into an associated DS-1 bit stream. 

D. Each channel bank shall be microprocessor controlled, with redundant CPU's. 

E. Each channel bank shall be capable of accepting multi-port and multi-function 
cards. 

1. Voice Frequency Interface Card: 

a. There shall be four different types of voice frequency interface 
multiport cards furnished under this Contract: 

1) Four-wire E&M Cards (w/Tx only option) 
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2) Two-wire E&M Cards (w/Tx only option) 

3) Two-wire FXO Cards 

4) Two-wire FXS Cards (w/automatic ringdown option) 

b. Each card shall provide a 600 Ohm interface for an analog VF 
circuit and shall provide bi-directional signaling indications 
appropriate for the type of signaling (E&M or FXO/FXS) being 
used in the circuit. The card type shall be permanently labeled on 
the front panel of the card with test access available for the Tip, 
Ring, Tip 1, Ring 1, E-lead and M-Lead connections. Test access 
shall be direct, via either bantam jacks located on the front panel 
of the card or a multi-pin patch cord leading to a VF patch panel 
equipped with 310 or bantam jacks. A handle for inserting and 
removing the card shall be located on the front panel. Cards shall 
lock into place when fully inserted into the edge connector 
socket. 

c. Two-wire and four-wire E&M cards shall be multi-port, (8-port 
nominal), configurable for loop-start or ground-start, normal or 
inverted E&M signaling. Cards shall be transformer isolated from 
the circuit, with capacitive coupling so that DC talk-battery can 
be applied to the instrument side of the circuit. 

1) Each card shall be capable of setting port parameters on a 
port by port basis, including the mode, the PCM coding, 
and the trunk conditioning. 

2) Each card shall include testing and diagnostic features to 
allow the network management system to monitor and 
control loopbacks, E and M leads, and ABCD signaling bits 
on a port-by-port basis. Each card shall include a single 50 
pin female Amphenol connector. 

3) On the transmit side, the incoming VF signal level shall be 
adjusted to the transmission level point (TLP), sampled at 
a frequency of 8 kHz, and converted to 8 bit PCM words to 
make up a 64 kb/s signal. The incoming M-Lead status 
shall be detected, and M-Lead signaling bits shall be 
added into the outgoing bit stream. 

4) On the receive side, the incoming 8 bit PCM words shall be 
decoded and filtered, and the recovered VF signal shall be 
adjusted to the appropriate TLP. Incoming signaling bits 
shall be decoded and interpreted to drive the E-Lead 
output relay. 

5) Each E&M card shall include an extended transmit range 
of -17.5 to +14.5 dB option to support 2 wire and 4 wire 
modem applications. 

d. E&M cards shall meet, as a minimum, the following 
specifications: 

1) Impedance: 600 ohms 
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2) Transmit Level: -17.5 to +8.0 dBm, adjustable;-17.5 to 
+14.5 dBm, extended 

3) Receive Level: -17.0 to +8.5 dBm, adjustable 

4) Loss Stability: +/- 0.5 dB (end to end) 

5) Idle Channel Noise: 23 dBmc0 max 

6) Signal Distortion: (0 to -30 dBm0 Input): 33 dB min; (-40 
dBm0 Input): 27 dB min; (-45 dBm0 Input): 22 dB min 

7) Return Loss: 1,000 Hz: 28 dB min; 300 to 3,000 Hz: 23 
dB min 

8) Frequency Response: 300 to 3,000 Hz:  -0.3 to + 3 dB; 3 
to 200 Hz: 0 to 3 dB; 200 Hz: -0.3 to + 1.5 dB max; 
3,400 Hz: 0 to + 3 dB 

9) Operating Temperature: +5 C to +45 C 

e. Two-wire Foreign Exchange Office (FXO) and Foreign Exchange 
Subscriber (FXS) Cards shall be multi-port (8-port nominal), 
configured for loop-start or ground-start signaling on PBX or 
Telco circuits. FXO cards shall be used at the office end of the 
circuit and FXS cards shall be used at the instrument end of the 
circuit. Two-wire FXO and FXS cards shall have internal hybrids 
with selectable network build out capacitive coupling so that DC 
talk-battery can be applied to the instrument side of the circuit. 

1) On the transmit side, the incoming VF signal shall be 
adjusted to the TLP, sampled at a frequency of 8 kHz, and 
converted to 8 bit PCM words to make up a 64 kb/s signal. 

2) On the receive side, the incoming 8 bit PCM words shall be 
decoded and filtered, and the recovered VF signal shall be 
adjusted to the appropriate TLP. 

3) Each FXO and FXS card shall be capable of setting port 
parameters on a port by port basis, including the mode, 
the type, the PCM coding, and the trunk conditioning. 

4) Each FXO and FXS card shall include testing and 
diagnostic features to allow the network management 
system to monitor and control loopbacks, Tip and Ring 
leads, and ABCD signaling bits on a port-by-port basis. 
Each card shall include a single 50 pin female Amphenol 
connector. 

5) FXS cards shall detect the subscriber instrument data, 
applied to the Tip and Ring leads. This data shall be 
encoded and added into the outgoing bit stream and sent 
to the remote FXO card. The signaling data from the 
remote FXO card shall be decoded and interpreted to 
apply signaling to the Tip and Ring leads to the subscriber 
instrument. 

6) The mode selections shall include Foreign Exchange 
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Subscriber, Foreign Exchange Subscriber Defined Network 
(FXSDN), and Private Line Automatic Ringdown (PLAR). 
The type selections shall include loop start,  loop forward, 
ground start, ground start immediate, and ground start 
automatic operation. 

7) Each FXO and FXS card shall include testing and 
diagnostic features to allow the network management 
system to monitor and control loopbacks, Tip and Ring 
leads, and ABCD signaling bits on a port-by-port basis. 
Each card shall include a single 50 pin female Amphenol 
connector. 

8) FXO cards shall detect the office signaling data, applied to 
the Tip and Ring leads. This data shall be encoded and 
added into the outgoing bit stream and sent to the remote 
FXS card. The signaling data from the remote FXS card 
shall be removed from the incoming bit stream, decoded 
and interpreted to apply signaling to the Tip and Ring 
leads to the office. 

9) Each FXO card shall be capable of setting port parameters 
on a port by port basis, including the mode, the type, the 
PCM coding, and the trunk conditioning.10) The mode 
selections shall include Foreign Exchange Office, Foreign 
Exchange Office Defined Network (FXODN). and Manual 
Ringdown (MRD). The type selections shall include loop 
start, loop forward, ground start, R2, and immediate R2 
operation. 

f. The FXO and FXS cards shall meet, as a minimum, the following 
requirements:  

1)  Impedance: 600 ohms 

2) Transmit Level: -10.0 to +5.0 dBm; adjustable in 0.1 dB 
increments 

3) Receive Level: -10.0 to +2.0 dBm; adjustable in 0.1 dB 
increments 

4) Loss Stability: +/- 0.5 dB (end to end) 

5) Idle Channel Noise: 23 dBmc max 

6) Signal Distortion: (0 to -30 dBm): 0 input 33 dB min; (-40 
dBm): 0 input 27 dB min; (-45 dBm): 0 input 22 dB min 

7) Transhybrid Loss: (200 to 500 Hz): 20 dB; (500 to 1,000 
Hz): 30 dB; (1,000 to 1,500 Hz): 35 dB; (2,500 to 3,400 
Hz): 30 dB 

8) Echo Return Loss: 28 dB min 

9) Singing Return Loss: 20 dB min 

10) Frequency Response: (200 Hz): 0 to 5dB; (300 to 3000 
Hz): -0.5 to +1.5dB; (3200 Hz): -0.5 to +1.5dB; (3400 
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Hz): 0 to +3dB 

11) Delay Distortion: 94 PAR min 

12) Loop Range: 0 to 2000 ohms 

13) Tip Ground Disconnect Delay: 125 to 300 msec 

14) Operating Temperature: +5 C to +45 C 

2. Data Port Cards:  

a. The data port card provided shall be a multiport (5-port nominal), 
SRU (sub rate unit data port card). 

b. Each data port shall interface with direct RS-232 serial links. Each 
port shall be independently programmed to operate at a data 
rate of 2.4, 4.8, 9.6, 19.2 or 56 kbps. 

c. Each SRU card shall include testing and diagnostic features to 
allow the network management system to monitor and control 
loopbacks, local and remote, on a port-by-port basis. Each port 
shall support RJ48 female connectors. 

3. System Timing 

a. Each channel bank shall have a primary and secondary timing 
source; if the primary clock fails, the secondary source will 
automatically take over. An internal stabilized clock source shall 
also be included for automatic fallback if both sources fail. Each 
clock source shall have the capability to derive timing from three 
modes: 

1) Free-run Mode: The clock source operates independently, 
as a master source. The clock shall have the capability to 
output a composite clock signal when operated in this 
mode. 

2) Synchronized Mode: The clock source shall be slaved to a 
composite clock (DDS) signal provided from an external 
source. The clock shall have the capability to output a 
separate composite signal (synchronized to the incoming 
clock). If the incoming clock signal is interrupted, the 
channel bank shall synchronize to the internal source. 

3) Generate Mode: The clock source shall be synchronized 
via a clock signal derived from the framing bits in the 
incoming DS-1 bit stream. If the incoming DS-1 bit stream 
synchronization is lost, the channel bank shall synchronize 
to the internal source. 

4. Support Equipment 

a. In addition to the equipped spare capacity defined elsewhere, the 
Contractor shall furnish 10% additional voice frequency interface 
and data port cards beyond those specifically required to be 
installed system-wide. The Contractor shall furnish one additional 
circuit card for each type of channel bank common equipment 
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card. All support equipment cards are to be delivered at a 
location designated by the Engineer. 

5. Construction 

a. The channel banks shall be suitable for standard 19 or 23” 
mounting in a standard EIA 23” equipment rack and shall be of a 
size such that 4 channel banks can be mounted in a single 7’ high 
rack. 

6. Environmental Specifications 

a. The channel banks shall be capable of operating in a hardened 
environment.  The channel banks shall meet, as a minimum, the 
following requirements: 

1) Temperature: -20 C to +80 C 

2) Humidity: 0 to 95%, non-condensing 

7. Power 

a. The channel banks shall meet, as a minimum, the following 
requirements: 

1) Voltage: -48 VDC 

2) Current: 1.0 Amp (fully equipped) 

8. Low Speed Specifications 

a. Each channel bank shall support up to 8 DS-1 signals. The DS-1 
interface card shall be available in single and dual DS-1 
configurations. 

1) The DS-1 input signal shall be a standard North American 
Digital Hierarchy format signal, and shall be fully 
compatible with Bell System DS-1 standards as measured 
at the DSX-1 and shall meet Bell/USITA TA34 
requirements. 

2) Protection at the DS-1 input shall be 1:1 configuration. 

9. Each channel allocated under this contract shall receive a dedicated 
channel from source to destination, completely non-blocked via channel 
banks. Hybrid/key PBX systems in place of channel banks will not be 
allowed. 

10. Multiplexer Alarms 

a. Each channel bank shall be capable of reporting alarm and status 
conditions locally and remotely, in addition to diagnostic and 
configuration capability. The channel bank shall include multiple 
levels of password protection for access to multiplexer functions, 
the lowest level being read-only of system parameters, the 
highest level being full access to configuration, diagnostics, and 
password management. 

b. The alarm messages shall indicate status of each port on every 
card in the system. In addition, each channel bank shall be 
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equipped with alarm output relay contacts for indication of major 
failures (affecting service) and minor failures (not affecting 
service). All alarms shall be transported to the Control Center, 
and shall be used to interface with the network management 
system, as specified elsewhere. 

11. The channel banks shall be capable of remote diagnostics and system 
management.  The channel banks shall be capable of network 
management functions by means of SNMP (simple network management 
protocol) traps. The channel banks shall allow user interrogation of 
channel bank status and operation down to the DS-0 or sub-rate 
channel, and physically down to each port.  The remote diagnostics and 
system management shall be compatible with the network management 
system, specified elsewhere. 

a. The SNMP data shall be transported to the network management 
system via a 4 kbps facility data link (FDL) embedded in a DS-1 
extended super frame format from each channel bank. The FDL 
shall be extracted from each channel bank through the DACS, 
mapping the FDL into a DS-0 channel. 

F. Ring Generators: 

1. The ring generators furnished shall supply 105 VAC, 20 Hz continuous 
ringing rated at 15 VA, for up to 24 simultaneous ringing ports. The ring 
generators shall be mounted in standard EIA equipment racks or 
included within the channel bank chassis, as shown on the Drawings and 
shall be capable of generating alarm outputs to indicate a failure of the 
ring generator. The ring generator alarm outputs shall be interconnected 
to the local nodal fiber optic alarm and network management system to 
provide indication of ring generator failure. 

2. The ring generators furnished shall meet, as a minimum, the following 
specifications: 

a. Input Voltage: -48 VDC 

b. Input Current: 600 mA, full load 

c. Output Voltage: 105 VAC @ 20 Hz 

d. Output Current: 15VA 

3. The Contractor shall provide the required number of ring generators at 
each location. 

G. The typical configuration shall be as follows, however it is not limited to all 
components, materials, and labor to provide a complete and operational 
channel bank system under this contract: 

1. (1) channel bank chassis 

2. (2) power supplies 

3. (2) power converters 

4. (1) ring generator 
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5. (2) CPU’s 

6. (1) SNMP option 

7. (1) 8-T1 interface card with modem 

8. (2) Dual T1 cards 

9. (4) DSX modules, 1 per T1 

10. (6) 2-wire 8 port FXS cards 

11. (1) dry contact alarm card 

12. The channel banks provided under this Contract shall be 100% 
compatible and interchangeable with the existing Lucent/Parradyne 
system. The channel bank and required cards shall be Zhone model 
AAC-800 series, or engineer approved equivalent. 

2.03 DIGITAL SIGNAL CROSSCONNECT (DSX-1) PANEL 

A. The Contractor shall provide a digital signal crossconnect panel at each node as 
the point of demarcation for DS-1 signals between channel banks and/or OC-48 
multiplexers, OC-192 multiplexers, DACS', and telephone PBX equipment. 

B. The DSX shall be equipped for the required quantity of DS-1 signals (no less 
than 8), to be terminated on the panel. 

C. The DSX shall be capable of EIA 19” rack mounting. 

D. The DSX shall include the required number and length of DS-1 cables with 
bantam connectors. 

E. The DSX shall be equipped to terminate all permanent DS-1 circuits on the rear 
of the panel. The front of the panel shall be equipped with IN, OUT, and TEST 
bantam jacks to allow for temporary patching and in-service testing of DS-1 
signals. 

2.04 NETWORK MANAGEMENT SYSTEM 

A. The existing SONET Network Management System (NMS) at the Control Center 
allows remote monitoring and provisioning of equipment operation covered 
under the SONET optical systems. 

B. The Contractor shall integrate the new fiber optic SONET nodes to the existing 
NMS, including any required hardware and software to add RT optical nodes. 

C. The Contractor shall provide all required hardware, software, and labor to add 
the station communication circuits to the existing CTA digital access and cross-
connect switch (DACS).  The existing DACS is Eastern Research DNX-88 model. 
The Contractor shall also provide circuit provisioning and administering of the 
DACS circuits to the DACS NMS, including any required hardware and software. 
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D. The SONET NMS right to use licenses shall be compatible with Alcatel-Lucent 
Navis INC network management system. 

E. The existing SONET NMS is Alcatel-Lucent NAVIS INC. 

PART 3 - EXECUTION 

3.01 SONET OC-48 FIBER OPTIC MULTIPLEXERS 

A. The Contractor shall provide and install all equipment and material necessary to 
form a complete and operational OC-48 fiber optic network as specified within 
these documents and as shown on the Contract Drawings, in accordance with 
the Manufacturer's Specifications, and in compliance with the National Electrical 
Code (NEC) and all applicable State of Illinois and City of Chicago codes and 
ordinances. 

1.  An OC-48 multiplexer shall be installed in the node room and the CTA’s 
Control Center. 

2. Each OC-48 multiplexer shall be pre-assembled, pre-wired, and tested 
at the factory for the requirements of each node. 

3. All OC-48 multiplexers shall be configured at the factory in the ring 
configuration as shown on the Contract Drawings and/or specified 
herein.  The OC-48 system shall be operated to simulate ultimate field 
operation, including random generation of fault conditions with 
subsequent network healing.  The OC-48 system shall be interfaced to 
the CTA’s Central Core backbone as directed by the CTA.    

4. All network simulation shall be documented for initial set-up, hardware 
and software configuration, test patterns, and test results. 

5. The Contractor shall notify the CTA in writing five (5) working days in 
advance of the testing of the system so that the CTA, or its 
representative, may be present for the tests, if the CTA so elects. 

3.02 DIGITAL CHANNEL BANKS 

A. The Contractor shall provide and install all equipment and material necessary to 
form a complete and operational fiber optic network inclusive of DS-1 digital 
channel banks, as specified within these documents and as shown on the 
Drawings, in accordance with the Manufacturer's Specifications, and in 
compliance with the National Electrical Code (NEC) and all applicable State of 
Illinois and City of Chicago codes and ordinances. 

1. The required quantity of channel banks shall be installed in each node as 
shown on the Drawings. 

2. Each channel bank shall be pre-assembled, pre-wired, and tested at the 
factory for the requirements of each node. 

3. All channel banks shall be configured at the factory in the configuration 
as shown on the Drawings and specified herein. The channel bank 
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system shall be operated to simulate ultimate field operation, including 
random generation of fault conditions with subsequent recovery. 

4. All network simulation shall be documented for initial set-up, hardware 
and software configuration, test patterns, and test results. 

5. The Contractor shall notify the Engineer in writing 5 working days in 
advance of the testing of the system so that the Engineer, or its 
representative, may be present for the tests, if the Engineer so elects. 

3.03 NETWORK MANAGEMENT SYSTEM 

A. The Network Management System shall be provisioned and administered to add 
the necessary stations to the existing database. 

1. All necessary tables or network maps shall be entered and stored in the 
NMS software. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of COMMUNICATIONS BACKBONE NETWORK to not be measured for 
payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. 
Payment for the Work of COMMUNICATIONS BACKBONE NETWORK to be 
included in the contract lump sum price as shown in the Schedule for Prices for 
COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
 
 
 END OF SECTION 
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SECTION 28 16 19 

INTRUSION DETECTION REMOTE DEVICES AND SENSORS 

PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 

A. Contract Drawings and general provisions of the Contract, including General 
and Special Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This Section consists of furnishing and installing intrusion detection remote 
devices and sensors at the locations as shown on the Contract Drawings. 

B. The Intrusion Detectors shall be provided in the station houses to monitor for 
intrusion into the floor space of the stations when stations are closed 
overnight. 

C. The Intrusion Detectors shall be connected and integrated with the station 
SCADA system for collecting intrusion status alarms for alerting CTA Control 
Center and as logical inputs to automated security detection and response 
systems such as the Video Management System. 

D. The Contractor shall provide the Intrusion Detection system in the new 
Damen Stations including all necessary hardware and software to make the 
system operational and be compatible with the Authority’s existing SCADA 
Master System at the Control Center. The Contractor shall be responsible for 
all circuit assignments, programming, and wiring with the system and the 
Authority’s existing SCADA Master Network to make the SCADA remote 
terminal unit and intrusion detection devices operational. 

E. Related Section:  

1. Division 26 Electrical 
2. Section 27 00 10, Communications General Provisions 

1.03 REFERENCES 

A. Technical Abbreviations and Definitions.  

1. PIR, Passive Infra-Red 
2. UL, Underwriters Laboratories 

1.04 QUALITY ASSURANCE 

A. The quality assurance for this Section shall be in accordance with Section 27 
00 10, Communications General Provisions, Quality Assurance Article. 
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1.05 SUBMITTALS 

A. The submittals for this Section shall be in accordance with Section 27 00 10, 
Communications General Provisions, Submittals Article. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. The delivery, storage, and handling for this Section shall be in accordance 
with Section 27 00 10, Communications General Provisions, Delivery, 
Storage, and Handling Article. 

1.07 WARRANTY  

A. The warranty for this Section shall be in accordance with Section 27 00 10, 
Communications General Provisions, Warranty Article. 

1.08 TRAINING 

A. The training for this Section shall be in accordance with Section 27 00 10, 
Communications General Provisions, Training Article. 

PART 2 -  PRODUCTS 

2.01 INTRUSION DETECTOR SENSOR  

A. General: 

1. The Intrusion Detector Sensor shall be a multiple technology sensor 
utilizing: 

a. PIR sensor 
b. Microwave range adaptive radar sensor 
c. Tri-focus optical sensor 

2. Intrusion Detector Sensor shall be Bosch DS-9370 or Commissioner 
approved equivalent. 

B. Physical: 

1. Power: 9VDC to 15 VDC 
2. Current (maximum): < 26mA 
3. Current (standby): 18mA @ 12VDC 
4. Outputs (tamper): normally-closed (NC) contacts rated at 25VDC, 

125mA maximum 
5. Outputs (trouble): solid state relay normally-closed (NC) contacts  
6. Outputs (alarm): solid state relay, normally-closed (NC) contacts, 

power supervised; 3W, 125mA, 25VDC, <10 Ohms 
7. Dimensions: 5 inches x 2.75 inches x 2.25 inches 
8. Construction: high-impact ABS plastic, white 
9. Alarm Indicators:  

a. Blue LED 
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b. Yellow LED 
c. Red LED 

10. Detection Zones: 86 
11. Temperature: -30 degrees c to +55 degrees C 
12. Relative Humidity: 0 to 95% non-condensing 
13. Built-in Bubble Level 
14. Anti-mask technology  

2.02 INTRUSION DOOR SWITCH  

A. Refer to Division 26 Specification 261700 - LOCAL CONTROL for Door 
(Contact) Switch requirements. 

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. The Intrusion Detector Sensor shall be mounted following the manufacturer’s 
recommendations and industry best practices. 

PART 4 -  MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The Work of the INTRUSION DETECTION REMOTE DEVICES AND SENSORS will not 
be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.  Payment for 
the Work for the INTRUSION DETECTION REMOTE DEVICES AND SENSORS will be 
included in the contract lump sum price as shown in the Schedule of Prices for 
ELECTRICAL WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. ELECTRICAL Work: 260000 

END OF SECTION 
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SECTION 28 23 13 
 

 VIDEO SURVEILLANCE CONTROL AND MANAGEMENT CLIENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing VIDEO SURVEILLANCE 
CONTROL AND MANAGEMENT CLIENT at the locations as shown on the Contract 
Drawings: 

B. The Video Client shall be 100% compatible and interchangeable with the 
Authority’s existing Teleste S-VMX Video Management System. 

C. The Video Client shall be 19” rack mountable and be installed in the new 
Communications Room equipment cabinets. 

D. The Video Client shall be capable of operating a Touchscreen monitor (Security 
Video Terminal specified elsewhere). 

E. The Video Client shall include all required software video licenses to integrate 
into the CTA’s existing Teleste Video Management System, including per 
camera stream licenses and video client viewing licenses.   

F. A Video Client shall be provided to serve each CA Kiosk and respective SVT.  

G. The Video Client shall be Teleste S-VMX #XI2901-6.0, or Authority approved 
equivalent. 

1.03 RELATED WORK 

A. VIDEO SURVEILLANCE CONTROL AND MANAGEMENT CLIENT specified to be 
furnished and installed herein have related work in various other sections, 
including, but not limited to: 

1. Section 27 00 10 – Communications General Provisions 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.   

1. CCTV – Closed Circuit Television 
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2. NVR – Network Video Recorder 

3. SVT – Security Video Terminal 

1.05 QUALITY ASSURANCE 

A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

1.06 SUBMITTALS 

A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

1.08 WARRANTY  

A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 VIDEO SURVEILLANCE CONTROL AND MANAGEMENT CLIENT   

A. GENERAL: 

1. The Video Client shall be Teleste S-VMX # XI2901-6.0 or Engineer 
approved equivalent. 

B. PHYSICAL: 

1. Transport: TCP/IP, HTTP/HTTPS 

2. Video Decoding Format: JPEG, MJPEG, MPEG-1, MPEG-2, MPEG-4 SP, 
H.264  

3. Video Transport Format: RTP/UDP/IP multicast and unicast 

4. Audio Decoding Format: ITU G711, G722 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID 
 

 
VIDEO SURVEILLANCE CONTROL AND MANAGEMENT CLIENT 

28 23 13- 3 
 

5. Operating System: Microsoft Windows XP/7 

6. Application Software: Teleste S-VMX  

7. CPU: Xeon E5-2600 

8. RAM: 16GB 

9. HDD: 1TB 

10. Graphic Adapter: VGA  

11. Network: 2 x 10/100/1000Base-T 

12. Optical Drive: 16x DVD +/-RW 

C. ELECTRICAL: 

1. Input Power: 120VAC 

2. Power Supply: 300W  

D. MECHANICAL: 

1. Chassis: 4U 

2. Dimensions: 7” H x 19” W x 28” D 

3. Weight: 71.5 lbs maximum 

4. Operating Temperature: +10 degrees C to +35 degrees C 

5. Storage Temperature: -40 degrees C to +65 degrees C 

6. Humidity: 10-80% non-condensing 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. The Video Client shall be installed in the CCTV equipment cabinet in the 
Communications Room as shown on the Contract Drawings.  

B. The Video Client shall be installed in accordance with the manufacturer’s 
established installation procedures.   

C. The Video Client shall be powered from a designated circuit from the CCTV UPS.   

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of VIDEO SURVEILLANCE CONTROL AND MANAGEMENT CLIENT to not 
be measured for payment. 
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4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. 
Payment for the Work of VIDEO SURVEILLANCE CONTROL AND MANAGEMENT 
CLIENT to be included in the contract lump sum price as shown in the Schedule 
for Prices for COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 
 
 
 END OF SECTION 
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SECTION 28 23 32 
  

CLOSED CIRCUIT TELEVISION PTZ CAMERAS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. This specification consists of furnishing and installing CLOSED CIRCUIT 
TELEVISION PTZ CAMERAS at the locations as shown on the Contract Drawings. 

B. This section specifies the requirements for the procurement, installation, and 
testing of in-ceiling mountable, pendant mount, and surface mount CCTV PTZ 
dome high definition (HD) digital color cameras. 

C. The PTZ dome HD camera shall be capable of accepting Power over Ethernet 
(IEEE 802.3af) or 24 VAC. 

D. The PTZ dome HD camera shall follow open IP standards and shall have H.264 
and MJPEG Compression Capability. 

E. The CCTV HD PTZ camera system provided under this contract shall be Pelco 
Spectra HD Series network dome system, or Engineer approved equivalent. 

1.03 RELATED WORK 

A. CLOSED CIRCUIT TELEVISION PTZ CAMERAS specified to be furnished and 
installed herein have related work in various other sections, including, but not 
limited to: 

1. Section 27 00 10 – Communications General Provisions 

1.04 REFERENCES 

A. Technical Abbreviations and Definitions.   

1. CCTV – Closed Circuit Television 

2. PTZ – Pan / Tilt / Zoom 

1.05 QUALITY ASSURANCE 
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A. The quality assurance for this section shall be in accordance with Specification 
Item 27 00 10 - Communications General Provisions, Section 1.05. 

1.06 SUBMITTALS 

A. The submittals for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.06. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. The delivery, storage, and handling for this section shall be in accordance with 
Specification Item 27 00 10 - Communications General Provisions, Section 
1.07. 

1.08 WARRANTY  

A. The warranty for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.08. 

1.09 TRAINING 

A. The training for this section shall be in accordance with Specification Item 27 
00 10 - Communications General Provisions, Section 1.09. 

PART 2 - PRODUCTS 

2.01 GENERAL   

A. All equipment and materials used shall be standard components that are 
regularly manufactured and used in the manufacturer’s system. 

B. All systems and components shall have been thoroughly tested and proven in 
actual use. 

C. H.264 and MJPEG Compression Capability & Open IP Standards 

2.02 HD PTZ DOME NETWORK CAMERA  

A. The indoor/outdoor HD series network dome system shall be consisting of a 
dome drive with a variable speed/high speed pan and tilt drive unit with 
continuous 400° rotation, 1/3-inch high resolution color CCD camera, motorized 
zoom lens with optical and digital zoom and auto focus; and an enclosure 
consisting of a back box, lower dome and a quick-install mounting. The camera 
system shall allow to control and monitor video over an IP network using 
standard web browser. 

B. Dome Drive 
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1. The drive unit shall contain a built-in menu system for setup of 
programmable settings and password protection. 

2. The drive shall contain a user-selectable automatic power-up to the 
mode of operation the dome will assume when power is cycled, including 
automatically returning to position or function occurring before a power 
outage. 

3. The drive shall provide on-screen diagnostic system information, pan 
and tilt locations, zoom ratio, compass heading. 

4. The drive shall be capable of freezing the current scene of video during 
present movement.  

5. The drive shall allow for user-definable compass setup and user-
definable locations of all labels and displays.  The user shall be allowed 
to select the time duration of each display and the video output level 
(normal or high to compensate for long video cable runs). 

6. The drive shall allow for up to four user-defined programmable patterns 
including pan, tilt, zoom and present functions. The patterns length shall 
also be user-defined, based on dome memory. The pattern 
programming shall be done through the control keyboard or through the 
dome system on-screen menu. 

7. The drive shall be provided with a minimum of eight zones 
(programmable in size) which can be labeled with up to 20 characters 
each or set to blank the video in the zone. 

8. The drive shall be provided with programmable limit stops for manual 
panning, auto/random scanning, and frame scanning. 

9. The drive shall be provided with an RJ-45 plug-in jack and remote data 
port for control and setup of unit and for uploading new operating code 
and language file updates.   

10. Alarms shall be individually programmed for three priority levels, to 
initiate a stored pattern, or to go to an associated preset when received.  
After the alarm is acknowledged the dome shall return to previous 
programmed state or its previous position. 

11. The variable speed/high speed pan and tilt drive unit shall meet or 
exceed the following design and performance specifications: 

a. Pan Speed: Variable between 400° per second; continuous pan to 
0.1° per second  

b. Vertical Tilt: Unobstructed tilt of +0° to –90°  

c. Manual Control Speed: 0.1° to 80° per second, and pan at 150° 
per second in turbo mode.  Tilt operation shall range from 0.1° to 
40° per second  

d. Automatic Preset Pan Speed of 400° and a Speed: tilt speed of 
160° per second  

e. Presets: Eighty preset positions with a 20-character label 
available for each position; programmable camera settings, 
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including selectable autofocus modes, iris level, LowLight  limit, 
and backlight compensation, for each preset; command to copy 
camera settings from one preset to another; preset programming 
through control keyboard or through dome system on-screen 
menu  

f. Preset Accuracy: +/- 0.1   

g. Proportional Pan/Tilt Speed decreases in Speed: proportion to the 
increasing depth of zoom  

h. Motor Drive: Cogged belt with 0.9° stepper motor 

i. Motor Operating Mode: Microstep to 0.015° steps 

j. Motor: Continuous duty, variable speed, operating  at 18 to 32 
VAC, 24 VAC nominal  

k. Inner Liner: Rotating black ABS liner inside sealed lower dome  

l. Alarm Inputs: Seven N.O./N.C. dry contacts  

m. Alarm Outputs: One auxiliary Form C relay output and one open 
collector auxiliary output  

n. Alarm Output  Auxiliary outputs can be Programming: alternately 
programmed to operate on alarm  

o. Window Blanking: Eight four-sided, user-defined shapes, with 
each side being of different lengths; window blanking setting to 
turn off at user-defined zoom ratio; window blanking set to 
opaque gray or translucent smear; blank all video above user-
defined tilt angle; blank all video below user-defined tilt angle  

p. Auto sensing: Automatically sense and respond to protocol 
utilized for controlling unit whether Coaxitron  or RS-422 P or D 
protocols; accept competitors’ control protocols with the use of 
optional translator cards  

q. Auto Flip: Rotates dome 180° at bottom of tilt travel 

r. Power Consumption: 73VA max 

C. HD PTZ CAMERA FEATURES 

1. Image Sensor type: 1/3-inch CCD  

2. Zoom: 18X optical zoom;  

3. Light sensitivity: f/1.6; 2,850°K SNR>24dB  

4. Aspect Ratio: 4.3 or 16.9  

5. Day/Night capability:  Yes  

6. Wide Dynamic Range: 60dB  

7. Maximum Resolution: 1920X1080  

8. Lens: F1.6 (f=4.7mm to 84.6 mm optical)  

9. Iris control: Auto iris with manual override 
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D. VIDEO 

1. The dome system shall support open architecture connectivity for third 
party software recording solutions allowing integration into any IP –
based HD system. 

a. Video Encoding: H.264 high, main, or base profile and MJPEG 

b.  Video Stream: Up to two simultaneous stream  

c. Frame rate: Up to 30 (dependent up on coding, resolution and 
Stream configuration)  

d. Scanning System: 2:1 Interlace 

E. ELECTRICAL 

1. Port requirement: RJ-45 connector for 100Base-Tx; Auto MDI/MDI-X; 
Auto negotiate/manual settings  

2. Cable type: Cat5 or better for 100baseTx  

3. Input Voltage: 18 to 32 VAC; 24 VAC nominal  

4. Input Power: 23VA nominal (without heater); 73VA nominal (with 
heater)  

5. PoE: IEEE802.3af (without heater) 

F. Back Box Features 

1. The HD series dome system  shall  have the choice of four back box  
mounting models: (In-Ceiling, Environmental in-ceiling, Pendant and 
environmental Pendant.)  The environmental back box and lower dome 
shall meet or exceed NEMA Type 4X, IP66 Standards. 

2. The back box and lower dome shall be provided with an easy-access 
trap door that allows complete access to the installation wiring and, 
when closed provided complete separation of the wiring from the dome 
drive mechanics.  The back box and lower dome shall allow for quick, 
positive mechanical and electrical disconnect from the dome drive with 
the use of any tools. 

3. The cameras shall be capable of surface-mount, in-ceiling, or pendant 
installation with a pressurized option.   

4. The back box shall have a built-in memory that stores camera/dome 
settings. 

5. The back box shall have the ability to accept an optional board that 
converts video output to passive, unshielded twisted pair transmission 
and an optional third-party board that converts video output and control 
input to fiber optic transmission. 

6. The back box shall be provided with seven alarm inputs. 

7. The back box shall be provided with built-in memory storage of camera 
and location specific dome settings such as presets and patterns.  If a 
new dome drive is installed in the back box, all settings shall download 
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automatically into the new dome drive. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. The Contractor shall be responsible for inspecting all equipment ordered when it 
arrives on site.  Any damaged equipment shall be returned and replaced at the 
Contractor’s expense. 

B. The Contractor shall ensure that all returned equipment is replaced within thirty 
(30) days.  No schedule modifications shall be allowed due to returned 
equipment unless authorized in writing by the Authority. 

PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. The work of CLOSED CIRCUIT TELEVISION PTZ CAMERAS to not be measured 
for payment. 

4.02 PAYMENT 

A. No separate payment to be made for the work covered in this section. 
Payment for the Work of CLOSED CIRCUIT TELEVISION PTZ CAMERAS to be 
included in the contract lump sum price as shown in the Schedule for Prices for 
COMMUNICATIONS WORK. 

4.03 PAY ITEM ACCOUNT NUMBER 

A. Communications Work: 270000 

  
 
 END OF SECTION 
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SECTION 28 31 00 

FIRE DETECTION AND ALARM 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Book 1 Terms and 
Conditions for Construction, Book 2 Instructions and Execution Documents, 
Additional Special Conditions and Division 01 Specification Sections, apply to 
this Section. 

1.02 SUMMARY 

A. These specifications provide for the furnishing, installation, and connection of 
the fire alarm equipment required to form a complete coordinated system ready 
for operation. The Fire Alarm System shall include, but not be limited to, alarm 
initiating devices, control panel, auxiliary control devices, annunciators, power 
supplies, and wiring as shown on the drawings and specified herein. 

B. The work described in this Section consists of all labor, materials, equipment 
and services necessary and required to complete and test the Fire Alarm 
System of a City of Chicago Elevator Recall. Any material not specifically 
mentioned in this Specification or not shown on the Drawings but required for 
proper performance and operation shall be furnished and installed. 

C. Basic Performance: 

1. Addressable Signal Line (SLC) circuits shall be wired Class A (NFPA Style 
6), supervised for opens and grounds. 

D. Basic System Functional Operation: When a fire alarm condition is detected and 
reported by one of the system initiating devices, the following functions shall 
immediately occur: 

1. Indicate the device in alarm at the main control panel, by activating an 
audible and visual alarm at the main control panel. 

2. Provide two dry contacts signals, for both Alarm and trouble indications. 
Contacts for each of the two alarm conditions shall be for connection to a 
local annunciator, and for connection to the Communications System for 
transmitting to the Central Control Office.   Provide necessary 48VDC 
rated auxiliary contacts for remote signal via SCADA system to remote 
CTA central office. 
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1.03 RELATED WORK 

A. Related work specified elsewhere: 

1. Section 26 05 00 “Raceways and Boxes” 
2. Section 26 10 00 “Basic Electrical Materials and Methods” 
3. Section 26 12 30 “Wires, Cables, Splices, Terminations” 
4. Section 26 14 10 “Wiring Devices” 
5. Section 26 17 00 “Local Control” 
6. Section 26 17 50 “Local Control Panels” 
7. Section 26 19 00 “Grounding” 
8. Section 26 19 50 “Identification” 

1.04 REFERENCES 

A. The publications listed below form a part of this specification.  

B. National Fire Protection Association (NFPA) - USA: 

1. No. 70-90 National Electrical Code (NEC). 
2. No. 71-89 Central Station Signaling Systems. 
3. No. 72-2007 Protective Signaling Systems, National Fire-Alarm Code 

C. Underwriters Laboratories Inc. (UL) - USA: 

1. No. 268 Smoke Detectors for Fire Protective Signaling Systems, July 
20,1987. 

2. No. 864 Control Units for Fire Protective Signaling Systems, May 26, 
1987. 

3. No. 268 A Smoke Detectors for Duct Applications. 
4. No. 521 Heat Detectors for Fire Protective Signaling Systems. No. 464

 Audible Signaling Appliances. 
5. No. 1971 Visual Signaling Appliances. 
6. No. 38 Manually Actuated Signaling Boxes. 
7. No. 346 Waterflow Indicators for Fire Protective Signaling Systems. 

D. City of Chicago Building Code:  

1. No. Article 620 
2. No. Article 760 

1.05 QUALITY ASSURANCE 

A. The fire alarm system shall comply with requirements of NFPA Standard No. 72 
for protected premises signaling systems except as modified and supplemented 
by this specification. The system shall be electrically supervised and monitor 
the integrity of all conductors. 
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1.06 SUBMITTALS 

A. Shop Drawings: Include manufacturer's name(s), model numbers, ratings, 
power requirements, equipment layout, device arrangement, and complete 
wiring point-to-point diagrams. 

B. Manuals: Submit simultaneously with the shop drawings, complete operating 
and maintenance manuals listing the manufacturer's name(s), including 
technical data sheets (with model numbers to be used indicated). 

PART 2 - PRODUCTS 

2.01 EQUIPMENT AND MATERIAL, GENERAL 

A. All equipment and component manufacturers which may be incorporated in the 
Work include but not limited to Notifier current model, NFS300. 

B. All equipment and components shall be installed in strict compliance with 
manufacturers' recommendations. 

C. All Equipment shall be attached to and ceiling/floor assemblies and shall be held 
firmly in place. (e.g., detectors shall not be supported solely by suspended 
ceilings). Fasteners and supports shall be adequate to support the required 
load. 

D. Equipment mounted in locations on grade, or electrically continuous with slabs 
on or below grade, shall be installed so as to maintain the electrical system 
isolation from earth ground. 

E. Fire Alarm Control Panel (FACP) to be provided in the Main Electrical Room. Fire 
Alarm Annunciator (FAA) panel to be provided near the Customer Assistant  
Kiosk as shown on the Drawings. 

2.02 CONDUIT AND WIRE 

A. Conduit: 

1. Conduit shall be in accordance with Section 26 05 00 Raceways and Boxes 
of this Specification. 

2. Conduit fill shall not exceed 40 percent of interior cross-sectional area 
where three or more cables are contained within a single conduit. 

3. Cable shall be separated from any open conductors of Power, or Class 1 
circuits, and shall not be placed in any conduit, junction box or raceway 
containing these conductors, as per NEC Article 760-29. 

4. Conduit shall be 3/4 inch minimum. 

B. Wire: 
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1. All fire alarm system wiring shall be new and installed in conduit. 
2. Number and size of conductors shall be as recommended by the fire alarm 

system manufacturer. 
3. All field wiring to the indicating devices, shall be completely supervised. 

C. Terminal Boxes, Junction Boxes and Cabinets: 

1. All boxes and cabinets shall be UL listed for their use and purpose. 

D. The Fire Alarm Control Panel (FACP) shall be connected to a separate dedicated 
branch circuit, maximum 20 amperes. This circuit shall be labeled at the 
Emergency Power Panel as "FIRE ALARM". Fire Alarm Control Panel Primary 
Power wiring shall be 12 AWG. 

E. The Fire Alarm Annunciator Panel (FAAP) to be connected to the FACP with 
manufacturer recommended or provided cable as required to provide 
annunciation of each zone and Code required indication. 

2.03 FIRE ALARM CONTROL PANEL 

A. The addressable FACP shall communicate with and control the following types of 
equipment used to make up the system: smoke detectors, heat detectors, 
manual pull stations, and other system-controlled devices. 

1. Function: The FACP shall perform the following functions: 

a. Supervise and monitor all initiating device circuits and alarm 
indicating circuits for trouble and alarm conditions. 

b. Detect the operation of any initiating device circuit and visually and 
audibly annunciate the alarm condition at the panel display, and 
operate all auxiliary relays required for remote indication of the 
alarm. 

c. Visually and audibly annunciate any trouble, supervisory or alarm 
condition at the panel display, and operate all auxiliary relays 
required for remote indication of the alarm. 

2. The FACP shall perform the following options: Alarm Verification, 
Waterflow, Supervisory, Silence Inhibit, Disable Circuits, and Walk Test. 

B. The Control Panel shall include Indicating Circuits, Alarm Contacts, Trouble 
Contacts, Supervisory Contacts, the required number of Initiating Device 
Circuits, and two dry output alarm contacts.   Output Contacts shall be rated 
48VDC. 

C. System Display: The System Display shall indicate the status of the following 
system parameters: 

 
AC POWER Green LED 

SYSTEM ALARM Red LED 



DAMEN GREEN LINE STATION  
CDOT PROJECT NO. D-7-135  
ISSUE FOR BID  
 

  
FIRE DETECTION AND ALARM 

28 31 00 - 5 
  

RELEASE Red LED 

SUPERVISORY Yellow LED 

SYSTEM TROUBLE Yellow LED 

CIRCUIT TROUBLE Yellow LED 

ALARM SILENCED Yellow LED 

POWER TROUBLE Yellow LED 

D. System Functions: 

1. System Status LEDs: The alarm, supervisory, or trouble LEDs shall flash 
until events have been acknowledged. Any subsequent new alarm, 
supervisory, or trouble will flash new conditions only. 

2. Zone Disable: Disable/Enable shall be accomplished using a special 
sequence of operation of the 4 control switches. If a zone has been 
disabled, an alarm shall activate the red zone LED, but not the piezo or 
any output circuit. 

3. Last Event Recall: Last Event Recall shall allow the user to display the 
previous panel status. Last Event Recall may be used to diagnose 
intermittent trouble conditions. 

E. The Control Panel shall also include the following Features: 

1. Battery/Earth fault supervision. 
2. Alarm verification shall be an optional selection and shall only verify 

smoke detectors and not other devices on the same circuit. 
3. Walk Test shall be provided which allows a single installer to test the 

system without returning to the panel to reset the system. 
4. Watchdog timer to supervise the microprocessor shall be provided. 
5. Slide-in zone identification labels shall be provided. 
6. Bell circuit disconnect switch shall be provided. 

F. Power Supply: 

1. The Power Supply for the Fire Alarm Control Panel shall be integral to the 
Fire Alarm Control Panel itself and shall provide all control panel and 
peripheral device power needs. 

2. Input power shall be 120 VAC, 60 HZ. The power supply shall provide an 
integral battery charger for use with batteries up to 12 AH. 

3. It shall provide 2.25 amperes of regulated 24 VDC power for 
4. Audio-Visual alarm indicating devices, four-wire Smoke Detector Power at 

24 VDC. 
up to 200 ma, and Non-Resettable Power at 24 VDC up to 200 ma. 

5. The Power Supply shall be designed to meet UL and NFPA requirements 
for power-limited operation on all initiating and indicating circuits. 

6. Positive-temperature-coefficient thermistors, circuit breakers, fuses, or 
other over-current protection shall be provided on all power outputs. 
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G. Mechanical Design: The control panel shall be housed in a factory approved 
cabinet designed for mounting directly to a wall or vertical surface. The panel 
shall be designed to meet the requirements of Section 261750 Local Control 
Panels of this Specifications, except the color shall be RED. 

H. System Circuit Supervision: 

1. The FACP shall supervise all circuits to annunciators and peripheral 
equipment and annunciate loss of communications with these devices. 

2. Each initiating device circuit shall have individual alarm and trouble 
indication. 

2.04 BATTERIES 

A. Shall be 12 volt, sealed Gell-Cell type (minimum 2 required). 

B. Battery shall have sufficient capacity to power the fire alarm system for not less 
than twenty-four hours plus 5 minutes of alarm upon a normal AC power failure. 

C. The batteries are to be completely maintenance free. No liquids are required. 
Fluid level checks refilling, spills and leakage shall not be required. 

2.05 SYSTEM COMPONENTS 

A. Ionization Type Area Smoke Detectors 

1. Ionization type smoke detectors shall be two wire, 24 VDC type using a 
dual unipolar chamber. 

2. Each detector shall contain a remote LED output and a built-in test switch. 
3. Detector shall be provided on a twist-lock base. 
4. It shall be possible to perform a calibration   sensitivity and performance 

test on the detector without the need for the generation of smoke. 
5. A visual indication of an alarm shall be provided by dual latching Light 

Emitting Diodes (LEDs) over 360°, on the detector, which may be seen 
from ground level. This LED shall flash every 10 seconds, indicating that 
power is applied to the detector. 

6. The detector shall not alarm when exposed to air velocities of up to 1200 
feet per minute. The detector screen and cover assembly shall be easily 
removable for field cleaning of the detector chamber. 

7. All field wire connections shall be made to the base through the use of a 
clamping plate and screw. 

B. Automatic Heat Detectors: 

1. Automatic Heat Detectors shall be combination rate of rise and fixed 
temperature rated at 135 degrees Fahrenheit for areas where ambient 
temperatures do not exceed 100 degrees, and 200 degrees for areas 
where the temperature does not exceed 150 degrees. 
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2. Automatic Heat Detectors shall be low profile, ceiling mount type with 
positive indication of activation. 

3. The rate of rise element shall consist of an air chamber, a flexible metal 
diaphragm, and a factory calibrated, moisture-proof, trouble free vent, 
and shall operate when the rate of temperature rise exceeds 15 degrees 
F. per minute. 

4. The fixed temperature element shall consist of a fusible alloy retainer and 
actuator shaft. 

5. Automatic Heat Detectors shall have a smooth ceiling rating of 2500 
square feet. 

C. Automatic Heat Detectors (Weatherproof fixed Temperature):  

1. Automatic Heat Detectors designated with WP shall be weatherproof type 
and shall be fixed temperature rated at 135 degrees Fahrenheit for areas 
where ambient temperatures do not exceed 100 degrees, and 200 
degrees for areas where the temperature does not exceed 150 degrees.  

2. Automatic Heat Detectors shall be low profile, ceiling mount type with 
positive indication of activation.  

3. The fixed temperature element shall consist of a fusible alloy retainer and 
actuator shaft.  

4. Automatic Heat Detectors shall have a smooth ceiling rating of 2500 
square feet. 

D. Addressable Relay Modules: 

1. Addressable Relay Modules shall be made available for Elevator Recall 
control with the following functions; Primary Elevator Recall, Secondary 
Elevator Recall, and Fireman Helmet Signaling. The relay shall be form C 
and rated for a minimum of 2.0 Amps resistive or 1.0 Amps inductive. The 
relay coil shall be magnetically latched to reduce wiring connection 
requirements, and to ensure that 100% of all auxiliary relays may be 
energized at the same time on the same pair of wires. 

2. Final connections to be coordinated with the elevator contractor. 

2.06 MANUFACTURES: 

A. Fire alarm system Manufacturers which may be incorporated in the Work include 
but not limited to Notifier, Simplex, or Siemens. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Installation shall be in accordance with the NEC, NFPA 72, and local codes, as 
shown on the drawings, and as recommended by the major equipment 
manufacturer. 
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B. All conduit, junction boxes, conduit supports, and hangers shall be concealed in 
finished areas and may be exposed in unfinished areas. Smoke detectors shall 
not be installed prior to the system programming and test period. If 
construction is ongoing during this period, measures shall be taken to protect 
smoke detectors from contamination and physical damage. 

C. All fire detection and alarm system devices, control panels and remote 
annunciators shall be flush mounted when located in finished areas and may be 
surface mounted when located in unfinished areas. 

D. At the final inspection a factory trained representative of the manufacturer of 
the major equipment shall perform the tests in Article 3.02 TEST. 

3.02 TEST 

A. Provide the service of a competent, factory-trained Commissioner or technician 
authorized by the manufacturer of the fire alarm equipment to technically 
supervise and participate during all of the adjustments and tests for the system. 

1. Before energizing the cables and wires, check for correct connections and 
test for short circuits, ground faults, continuity, and insulation. 

2. Close each sprinkler system flow valve and verify proper supervisory 
alarm at the FACP. 

3. Verify activation of all flow switches. 
4. Open initiating device circuits and verify that the trouble signal actuates. 
5. Open and short indicating appliance circuits and verify that trouble signal 

actuates. 
6. Ground circuits and verify response of trouble signals. 
7. Check presence and audibility of tone at all alarm notification devices. 
8. Check installation, supervision, and operation. 
9. Verify that each initiating device alarm is properly received and processed 

by the FACP (Walk Test). 
10. Conduct tests from the FACP to verify trouble indications for common 

mode failures, such as alternating current power failure. 

3.03 FINAL INSPECTION 

A. At the final inspection a factory trained representative of the manufacturer of 
the major equipment shall demonstrate that the systems function properly in 
every respect. 

3.04 INSTRUCTION 

A. Provide eight hours of instruction to the Commissioner's personnel. "Hands-on" 
demonstrations of the operation of all system components and the entire 
system shall be provided. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASURMENT 

A. The work of FIRE DETECTION AND ALARM will not be measured for payment. 

4.02 PAYMENT 

A. No separate payment will be made for the work covered in this section.   
Payment for the work of FIRE DETECTION AND ALARM must be included in the 
contract lump sum price as shown in the Schedule of Prices for Electrical Work. 

4.03 PAY ITEM ACCOUNT NUMBER  

A. Electrical Work: 260000 

END OF SECTION 



 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

Point # Pair # Function Source Description

AC Normal Power Status Panel N-DP-S Normal Power - Low Voltage
AC Normal Power Status Panel N-DP-S Normal Power - CP Open
AC Normal Power Status Panel N-DP-S Normal Power - Tripped
AC Reliable Power Status Panel R-DP-S Reliable Power - Low Voltage
AC Reliable Power Status Panel R-DP-S Reliable Power - CP Open
AC Reliable Power Status Panel R-DP-S Reliable Power - Tripped
AC Transfer Switch Status ATS-S Automatic Transfer Switch "Bypassed"
Static Inverter Status Inverter-S Static Inverter - High Temperature
Static Inverter Status Inverter-S Static Inverter - Low Output Voltage
Static Inverter Status Inverter-S Static Inverter - Low Input Voltage
Static Inverter Status Inverter-S Static Inverter - Overload
Elevator #1 Equipment Status CP-ELP-1 Elevator #1 - Malfunction
Elevator #1 Equipment Status CP-ELP-1 Elevator #1 - Emerergency Alarm / Stop
Elevator #1 Equipment Status OAP-1 Elevator #1 - Oil Alarm
Elevator #1 Pit Status Elev #1 Pit Elevator #1 - Pit Oil Alarm
Elevator #1 Pit - Float Switch Status Elev #1 Pit Elevator #1 - Float Alarm 1
Elevator #1 Pit - Float Switch Status Elev #1 Pit Elevator #1 - Float Alarm 2
Elevator #1 Pit - Float Switch Status Elev #1 Pit Elevator #1 - Float Alarm 3
South Station Unpaid Doors - Status DS-S01-1/2 Station Unpaid Entrance - Intrusion
South Station Paid Doors - Status DS-S02-1/2 Station Paid Entrance - Intrusion
South Station CA Kiosk Door - Status DS-CAKS-1 Station CAK - Intrusion
South Station Electrical Rm Doors - Status DS-S08-1/2 Station Electrical Room - Intrusion
South Station Inverter Room Doors- Status DS-S07-1/2 Station Inverter Room - Intrusion
South Station Meter Closet Doors - Status DS-S06-1/2 Station Meter Closet - Intrusion
South Station Janitor Closet Door - Status DS-S03-1 Station Janitor Closet - Intrusion
South Station Elev #1 Mach Rm Dr - Status DS-S10-1 Station Elev #1 Machine Room - Intrusion
South Station Emergency Exit Door - Status DS-S02-3 Station Emergency Exit - Intrusion
South Station Emer.Exit Panic Bar - Status CR-S02-1 Station Emergency Exit - Panic Bar Alarm
South Station Accessible Gate - Status DS-S02-4 Station ADA Fare Gate - Intrusion
South Station Acc. Gate Panic Bar - Status CR-S02-1 Station ADA Fare Gate - Panic Bar Alarm
South Station Comm Hub Door- Status DS-CH-3 Comm Hub Enclosure #3 - Intrusion
South Station Motion Sensor - Status MS-S01-1 Station Unpaid Area - Intrusion
South Station Motion Sensor - Status MS-S02-1 Station Paid Area - Intrusion
South Station HPT Unpaid Area - Status HPT-S01-1 Customer Assistance Request - Unpaid
South Station HPT Paid Area - Status HPT-S02-1 Customer Assistance Request - Paid
South Station Elev Cab Phone - Status EL1-TEL-1 Customer Assistance Request - Elevator
spare spare spare
spare spare spare

Discrete Status Points - South Station (ITC-S)



 
 

 

 

Point # Pair # Function Source Description

Center Station Unpaid Doors - Status DS-C01-1/2 Station Unpaid Entrance - Intrusion
Center Station Paid Doors - Status DS-C02-1/2 Station Paid Entrance - Intrusion
Center Station Emergency Exit Door - Status DS-C02-3 Station Emergency Exit - Intrusion
Center Station Emer. Exit Panic Bar - Status CR-C02-1 Station Emergency Exit - Panic Bar Alarm
Center Station Accessible Gate - Status DS-C02-4 Station ADA Fare Gate - Intrusion
Center Station Acc. Gate Panic Bar - Status CR-C02-1 Station ADA Fare Gate - Panic Bar Alarm
Center Station Comm Hub Door- Status DS-CH-4 Comm Hub Enclosure #4 - Intrusion
Center Station Motion Sensor - Status MS-C01-1 Station Unpaid Area - Intrusion
Center Station Motion Sensor - Status MS-C02-1 Station Paid Area - Intrusion
Center Station HPT Unpaid Area - Status HPT-C01-1 Customer Assistance Request - Unpaid
Center Station HPT Paid Area - Status HPT-C02-1 Customer Assistance Request - Paid
spare spare spare

Discrete Status Points - Center Station (to ITC-S)

Point # Pair # Function Source Description

Local / Remote CR-M07-1 RTU Local/Remote Operation
Local AC Power Fail R-CP-M AC Input Failure
SONET (Critical) SONET Chassis SONET Communication Failure (Critical)
SONET (Major) SONET Chassis SONET Communication Failure (Major)
SONET (Minor) SONET Chassis SONET Communication Failure (Minor)
Channel Bank (Critical) Channel Bank Chassis Channel Bank Comm Failure (Critical)
Channel Bank (Major) Channel Bank Chassis Channel Bank Comm Failure (Major)
Channel Bank (Minor) Channel Bank Chassis Channel Bank Comm Failure (Minor)
Channel Bank (Misc.) Channel Bank Chassis Channel Bank Comm Failure (Misc)
Rectifier (Input) 48VDC Rectifier Chassis Rectifier Failure (Input)
Rectifier (Output) 48VDC Rectifier Chassis Rectifier Failure (Output A)
Rectifier (Output) 48VDC Rectifier Chassis Rectifier Failure (Output B)
PA 1 PA Logic Output / Ch 1 PA System Failure (Critical)
PA 2 PA Logic Output / Ch 2 PA System Failure (Major)
PA 3 PA Logic Output / Ch 3 PA System Failure (Minor)
PA 4 PA Logic Output / Ch 4 PA System Failure (Speakers)
NVR #1 NVR Chassis NVR Failure
NVR #2 NVR Chassis NVR Failure
UPS #1 (Fail) UPS Chassis Node UPS Failure
UPS #2 (Fail) UPS Chassis CCTV UPS Failure
Loop Bound Train Approaching Status Signal Dept Relay IB Train Approaching
Terminal Bound Train Approaching Status Signal Dept Relay OB Train Approaching
Loop Bound Train Arrival Status Signal Dept Relay IB Train Arriving
Terminal Bound Train Arrival Status Signal Dept Relay OB Train Arriving
Copper Outside Cable Plant Wallfield Cable Fault
spare spare spare
spare spare spare
spare spare spare

Discrete Status Points - Main Station (Local)



 
 

 

 

Point # Pair # Function Source Description

Fire Alarm Panel FACP / FAPS General Alarm - Fire
Fire Alarm Panel FACP / FAPS Panel Alarm - Trouble
AC Normal Power Status Panel N-DP-M Normal Power - Low Voltage
AC Normal Power Status Panel N-DP-M Normal Power - CP Open
AC Normal Power Status Panel N-DP-M Normal Power - Tripped
AC Reliable Power Status Panel R-DP-M Reliable Power - Low Voltage
AC Reliable Power Status Panel R-DP-M Reliable Power - CP Open
AC Reliable Power Status Panel R-DP-M Reliable Power - Tripped
AC Transfer Switch Status ATS-M Automatic Transfer Switch "Bypassed"
Static Inverter Status Inverter-M Static Inverter - High Temperature
Static Inverter Status Inverter-M Static Inverter - Low Output Voltage
Static Inverter Status Inverter-M Static Inverter - Low Input Voltage
Static Inverter Status Inverter-M Static Inverter - Overload
UPS Status UPS-M UPS - Failure
UPS Status UPS-M UPS - AC Input Failure
UPS Status UPS-M UPS - Low Battery Voltage
UPS Status UPS-M UPS - AC Output Failure
UPS Status UPS-M UPS - Clogged Filter
UPS Status UPS-M UPS - Low Electrolyte Level
Elevator #2 Equipment Status CP-ELP-2 Elevator #2 - Malfunction
Elevator #2 Equipment Status CP-ELP-2 Elevator #2 - Emerergency Alarm / Stop
Elevator #2 Equipment Status OAP-2 Elevator #2 - Oil Alarm
Elevator #2 Pit Status Elev #2 Pit Elevator #2 - Pit Oil Alarm
Elevator #2 Pit - Float Switch Status Elev #2 Pit Elevator #2 - Float Alarm 1
Elevator #2 Pit - Float Switch Status Elev #2 Pit Elevator #2 - Float Alarm 2
Elevator #2 Pit - Float Switch Status Elev #2 Pit Elevator #2 - Float Alarm 3
Main Station Unpaid Doors - Status DS-M01-1/2 Station Unpaid Entrance - Intrusion
Main Station Paid Doors - Status DS-M02-1/2 Station Paid Entrance - Intrusion
Main Station CA Kiosk Door - Status DS-CAKM-1 Station CAK - Intrusion
Main Station Electrical Rm N Doors - Status DS-M08-1/2 Station Electrical Room - Intrusion
Main Station Electrical Rm S Doors - Status DS-M08-1/2 Station Electrical Room - Intrusion
Main Station Inverter Room Doors- Status DS-M03-1/2 Station Inverter Room - Intrusion
Main Station Meter Closet Doors - Status DS-M10-1/2 Station Meter Closet - Intrusion
Main Station Janitor Closet Door - Status DS-M04-1 Station Janitor Closet - Intrusion
Main Station Elev #2 Mach Rm Dr - Status DS-M11-1 Station Elev #2 Machine Room - Intrusion
Main Station Emergency Exit Door - Status DS-M01-3 Station Emergency Exit M01B - Intrusion
Main Station Emer. Exit Panic Bar - Status CR-M01-1 Station Emer.Exit M01B - Panic Bar Alarm
Main Station Emergency Exit Door - Status DS-M02-3 Station Emergency Exit M02A - Intrusion
Main Station Emer. Exit Panic Bar - Status CR-M02-1 Station Emer. Exit M02A - Panic Bar Alarm
Main Station Comm Room Door- Status DS-M07-1 Communication Room - Intrusion
Main Station Motion Sensor - Status MS-M01-1 Station Unpaid Area - Intrusion
Main Station Motion Sensor - Status MS-M02-1 Station Paid Area - Intrusion
North Platform Comm Hub Door- Status DS-CH-1 Comm Hub Enclosure #1 - Intrusion
South Platform Comm Hub Door- Status DS-CH-2 Comm Hub Enclosure #2 - Intrusion
Main Station HPT Unpaid Area - Status HPT-M01-1 Customer Assistance Request - Unpaid
Main Station HPT Paid Area - Status HPT-M02-1 Customer Assistance Request - Paid
Main Station HPT North Platform - Status HPT-P01-1 Customer Assistance Request - North Plat.
Main Station HPT South Platform - Status HPT-P01-2 Customer Assistance Request - South Plat.
Main Station Elev Cab Phone - Status EL2-TEL-1 Customer Assistance Request - Elevator
spare spare spare

Discrete Status Points - Main Station (ITC-N)

 

 

 



 
 

 

 

 

 

 

 

Point # Pair # Function Source Description

Comm Room M07 - Temperature TS-M07-01 Comm Room Temperature
Comm Room M07 - Humidity HS-M07-01 Comm Room Humidity
Elevator #2 Mach Room M11 - Temperature TS-M11-01 Elev #2 Machine Room Temperature
Elevator #2 Machine Room M11 - Humidity HS-M11-01 Elev #2 Machine Room Humidity
Main Inverter Room M03 - Temperature TS-M03-01 Main Inverter Room Temperature
Main Inverter Room M03 - Humidity HS-M03-01 Main Inverter Room Humidity
Main CAK - Temperature TS-CAKM-01 Main CAK Temperature
Main CAK - Humidity HS-CAKM-01 Main CAK Humidity
Elevator #1 Mach Room S10 - Temperature TS-S10-01 Elev #1 Machine Room Temperature
Elevator #1 Machine Room S10 - Humidity HS-S10-01 Elev #1 Machine Room Humidity
South Inverter Room S07 - Temperature TS-S07-01 South Inverter Room Temperature
South Inverter Room S07 - Humidity HS-S07-01 South Inverter Room Humidity
South CAK - Temperature TS-CAKS-01 South CAK Temperature
South CAK - Humidity HS-CAKS-01 South CAK Humidity
spare spare spare
spare spare spare

Analog Status Points - Cermak Station

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

Point # Pair # Function Destination Description

IB Train Approaching PA Message PA Logic Controller / Ch 1 IB Train Approaching
OB Train Approaching PA Message PA Logic Controller / Ch 2 OB Train Approaching
IB Train Arrival PA Message PA Logic Controller / Ch 3 IB Train Arriving
OB Train Arrival PA Message PA Logic Controller / Ch 4 OB Train Arriving
HPT North Platform - CA Request PA Message PA Logic Controller / Ch 5 Cust Assistance Request - North Platform
HPT South Platform - CA Request PA Message PA Logic Controller / Ch 6 Cust Assistance Request - South Platform
HPT Main Unpaid - CA Request PA Message PA Logic Controller / Ch 7 Cust Assistance Request - N Cermak Kiosk
HPT Main Paid - CA Request PA Message PA Logic Controller / Ch 8 Cust Assistance Request - N Cermak Turnstiles
HPT Center Unpaid - CA Request PA Message PA Logic Controller / Ch 9 Cust Assistance Request - S Cermak Entrance
HPT Center Paid - CA Request PA Message PA Logic Controller / Ch 10 Cust Assistance Request - S Cermak Turnstiles
HPT South Unpaid - CA Request PA Message PA Logic Controller / Ch 11 Cust Assistance Request - 23rd St Kiosk
HPT South Paid - CA Request PA Message PA Logic Controller / Ch 12 Cust Assistance Request - 23rd St Turnstiles
spare PA Logic Controller / Ch 13 spare
spare PA Logic Controller / Ch 14 spare
spare PA Logic Controller / Ch 15 spare
spare PA Logic Controller / Ch 16 spare
Main Station Panic Bar Alarm Reset Main Station Panic Bar Station Emer. Exit M01B - Intrusion Reset
Main Station Panic Bar Alarm Reset Main Station Panic Bar Station Emer. Exit M02A - Intrusion Reset
Center Station Panic Bar Alarm Reset Center Station Panic Bar Station Emer. Exit C01A - Intrusion Reset
Center Station Panic Bar Alarm Reset Center Station Panic Bar Station Emer. Exit C01B - Intrusion Reset
South Station Panic Bar Alarm Reset South Station Panic Bar Station Emer. Exit S01A - Intrusion Reset
South Station Panic Bar Alarm Reset South Station Panic Bar Station Emer. Exit S01B - Intrusion Reset
Communication Control Point 1 spare spare
Communication Control Point 2 spare spare
Communication Control Point 3 spare spare
Communication Control Point 4 spare spare
Communication Control Point 5 spare spare
Communication Control Point 6 spare spare
Communication Control Point 7 spare spare
Communication Control Point 8 spare spare
Communication Control Point 9 spare spare
Communication Control Point 10 spare spare

Control Points - Cermak Station



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


