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SECTION 16121 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES 

Project Number  14-5006-39 

Project Title   Kansas City Area Transportation Authority 
     Service Line Reversal (FOR INFORMATION ONLY) 

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. Low-voltage control cabling. 
2. Control-circuit conductors. 
3. Identification products. 

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference. 

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

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified layout technician, installation supervisor, and field 
inspector. 

B. Source quality-control reports. 

C. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to 
supervise on-site testing. 

PART 2 - PRODUCTS 

2.1 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. 

2.2 PERFORMANCE REQUIREMENTS 

A. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-
Plenum Building Spaces: As determined by testing identical products according to 
UL 1685. 

2.3 OPTICAL-FIBER CABLE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Belden Inc. 
2. CommScope, Inc. 
3. Corning Incorporated. 
4. Emerson Connectivity Solutions. 
5. General Cable Technologies Corporation. 
6. Mohawk; a division of Belden Inc. 
7. Nexans; Berk-Tek Products. 
8. Siemon Company (The). 
9. Superior Essex Inc. 
10. SYSTIMAX Solutions; a CommScope, Inc. brand. 
11. 3M. 
12. Tyco Electronics/AMP Netconnect; Tyco International Ltd. 

2.4 LOW-VOLTAGE CONTROL CABLE 

A. Paired Cable: NFPA 70, Type CMG. 

1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation. 
3. Unshielded. 
4. PVC jacket. 
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5. Flame Resistance: Comply with UL 1685. 

2.5 CONTROL-CIRCUIT CONDUCTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Encore Wire Corporation. 
2. General Cable Technologies Corporation. 
3. Southwire Company. 

B. Class 1 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, 
complying with UL 44 AND UL 83. 

C. Class 2 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, 
complying with UL 44 and UL 83. 

D. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN-2-THWN-2, 
in raceway, complying with UL 44 and UL 83. 

E. Class 2 Control Circuits and Class 3 Remote-Control and Signal Circuits That Supply 
Critical Circuits: Circuit Integrity (CI) cable. 

1. Smoke control signaling and control circuits. 

2.6 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate cables. 

B. Cable will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF RACEWAYS AND BOXES 

A. Comply with requirements in Section 16130 "Raceways and Boxes for Electrical 
Systems" for raceway selection and installation requirements for boxes, conduits, and 
wireways as supplemented or modified in this Section. 

1. Flexible metal conduit shall not be used. 

3.2 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1 and NFPA 70. 
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B. General Requirements for Cabling: 

1. All cabling shall be in conduit. 
2. Cables may not be spliced. 
3. Secure and support cables at intervals not exceeding and not more than 6 inches 

from terminals. 
4. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice 

cable between termination, tap, or junction points. Remove and discard cable if 
damaged during installation and replace it with new cable. 

5. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do 
not use heat lamps for heating. 

6. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling 
Systems" and. 

7. Secure: Fasten securely in place with hardware specifically designed and 
installed so as to not damage cables. 

C. Installation of Control-Circuit Conductors: 

1. Install wiring in raceways. Comply with requirements specified in Section 16130 
"Raceways and Boxes for Electrical Systems." 

3.3 REMOVAL OF CONDUCTORS AND CABLES 

A. Remove abandoned conductors and cables. Abandoned conductors and cables are 
those installed that are not terminated at equipment and are not identified for future use 
with a tag. 

3.4 CONTROL-CIRCUIT CONDUCTORS 

A. Minimum Conductor Sizes: 

1. Class 1 remote-control and signal circuits; No 14 AWG. 
2. Class 2 low-energy, remote-control, and signal circuits; No. 16 AWG. 
3. Class 3 low-energy, remote-control, alarm, and signal circuits; No 12 AWG. 

3.5 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping." 

B. Comply with TIA-569-B, Annex A, "Firestopping." 

C. Comply with BICSI TDMM, "Firestopping" Chapter. 

3.6 GROUNDING 

A. For low-voltage control wiring and cabling, comply with requirements in Section 16060 
"Grounding and Bonding for Electrical Systems." 
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3.7 IDENTIFICATION 

A. Comply with requirements for identification specified in Section 16075 "Identification for 
Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Visually inspect cable placement, cable termination, grounding and bonding, 
equipment and patch cords, and labeling of all components. 

B. Document data for each measurement. Print data for submittals in a summary report. 

C. End-to-end cabling will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 16121 
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