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SECTION 27 15 00 
COMMUNICATIONS HORIZONTAL CABLING 

 
 
PART 1 - GENERAL 
1.1 DESCRIPTION 

A. This Section specifies the furnishing, installing, certification, testing, and guaranty 

of an operating Digital Cable System (here-in- and associated equipment and 

hardware to be installed in the VA Clinic, here-in-after referred to as “the Facility”. 

The System shall include, but not be limited to: equipment, enclosures, 

necessary passive devices such as: splitters, couplers, cable “patch”, cross- 

connector blocks or devices, and associated hardware. The System shall 

additionally include, but not be limited to: telecommunication closets (TC); copper 

and fiber optic, and distribution cables, connectors, “patch” cables, and devices. 

B. The System shall be delivered free of engineering, manufacturing, installation, 

and functional defects. It shall be designed, engineered and installed for ease of 

operation, maintenance, and testing. 

C. The term “provide”, as used herein, shall be defined as: designed, engineered, 

furnished, installed, certified, and tested, by the Contractor. 

D. The Digital System provides the highway on which data information and control 

signals travel from the main generator paralleling control system (building 103)to 

the engineering control room in building 100 basement, via local telephone 

closets. Therefore, since the System connects near to the telephone system, the 

System’s installation and operation shall adhere to all appropriate National, 

Government, and/or Local Life Safety and/or Support Codes. 

E. The VA Project Manager (PM) and/or if delegated, COR are the approving 

authorities for all contractual and mechanical changes to the System. The 

Contractor is cautioned to obtain in writing, all approvals for system changes 

relating to the published contract specifications and drawings, from the PM 

and/or the RE before proceeding with the change. 

F. System Performance: 

1. At a minimum, the System shall be able to support the required data 

operations. 
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b. Telecommunications Outlet (TCO): 

2) Data: 

a) Isolation (outlet-outlet): 24 dB. 

b) Impedance: 600 Ohms, BAL. 

c) Signal Level: 0 dBmV + 0.1 dBmV. 

d) System speed: 120 mBps, minimum. 

e) System data error: 10 to the -8 Bps, minimum. 

3) Fiber optic: 

a) Isolation (outlet-outlet): 36 dB. 

b) Signal Level: 0 dBmV + 0.1 dBmV. 

c) System speed: 540 mBps, minimum. 

d) System data error: 10 to the -6 bps, minimum. 

1.2 RELATED WORK 
A. Specification Section 01 33 23, SHOP DRAWINGS, AND PRODUCT DATA. 

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS. 

D. Specification Section 27 10 00, STRUCTURED CABLING. 

E. Specification Section 26 27 26, WIRING DEVICES. 

F. Specification Section 27 05 26, GROUNDING AND BONDING FOR 

COMMUNICATIONS SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this specification to the extent 

referenced. The publications are referenced in text by basic designation only. 

Except for a specific date given the issue in effect (including amendments, 

addenda, revisions, supplements, and errata) on the date the system’s submittal 

is technically approved by VA, shall be enforced. 

B. National Fire Protection Association (NFPA): 
 
 

 70 NATIONAL ELECTRICAL CODE (NEC) 
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75 Protection of Electronic Computer/Data Processing Equipment 

77 Recommended Practice on Static Electricity 

99 Standard for Health Care Facilities 

101 Life Safety Code 

1221 Emergency Services Communication Systems 
 

C. Underwriters Laboratories, Inc. (UL): 
 

65 Wired Cabinets 

96 Lightning Protection Components 

96A INSTALLATION REQUIREMENTS FOR 
LIGHTNING PROTECTION SYSTEMS 

467 Grounding and Bonding Equipment 

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/ 
COMMUNICATIONS CIRCUITS/DATA 
COMMUNICATIONS AND FIRE ALARM CIRCUITS 

884 Underfloor Raceways and Fittings 
 

D. ANSI/EIA/TIA Publications: 
 

568B Commercial Building Telecommunications Wiring 
Standard 

569B Commercial Building Standard for 
Telecommunications Pathways and Spaces 

606A ADMINISTRATION STANDARD FOR THE 
TELECOMMUNICATIONS INFRASTRUCTURE 
OF COMMERCIAL BUILDINGS 

607A Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

758 Grounding and Bonding Requirements for 
Telecommunications in Commercial Buildings 

 
1.4 QUALITY ASSURANCE 

A. The authorized representative of the OEM, shall be responsible for the design, 

satisfactory total operation of the System, and its certification. 
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B. The Contractor’s Telecommunications Technicians assigned to the System shall 

be fully trained, qualified, and certified by the OEM on the engineering, 

installation, and testing of the System. The Contractor shall provide formal written 

evidence of current OEM certification(s) for the installer(s) as a part of the 

submittal or to the RE before being allowed to commence work on the System. 

1.5 SUBMITTALS 

A. Provide submittals in accordance with Specification Section 01 33 23, SHOP 

DRAWINGS, AND PRODUCT DATA. 

B. Cable Distribution System Design Plan: A design plan for the entire cable 

distribution systems requirements shall be provided with this document. 

Column Explanation 

FROM BUILDING Identifies the building by number, title, or 
location, and main signal closet or intermediate 
signal closet cabling is provided from 

BUILDING Identifies the building by number, title, or 
location cabling is to be provided in 

TO BUILDING IMC Identifies building main terminal signal closet, by 
room number or location, to which cabling is 
provided too, in, and from 

FLOOR Identifies the floor by number (i.e. 1st, 2nd, etc.) 
cabling and TCOs are to be provided 

TC ROOM NUMBER Identifies the floor signal closet room, by room 
number, which cabling shall be provided 

ROOM NUMBER Identifies the room, by number, from which 
cabling and TCOs shall be provided 

NUMBER OF CABLE 
PAIR 

Identifies the number of cable pair required to be 
provided on each floor designated OR the 
number of cable pair (VA Owned) to be retained 

NUMBER OF 
STRANDS 
USED/SPARE 

Identifies the number of strands provided in each 
run 

 
b.  Fiber Optic Cabling Requirements/Column Explanation: 

 
 

 
Column Explanation 
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FROM BUILDING Identifies the building by number, title, or 

location, and main signal closet or intermediate 
signal closet cabling is provided from 

TO BUILDING IMC Identifies building, by number, title, or location, 
to which cabling is provided 

FLOOR Identifies the floor by number (i.e. 1st, 2nd, etc.) 

TC ROOM NUMBER Identifies the room, by number, from which 
cabling shall be installed 

NUMBER OF 
STRANDS 

Identifies the number of strands in each run of 
fiber optic cable 

INSTALLED 
METHOD 

Identifies the method of installation in 
accordance with as designated herein 

NOTES Identifies a note number for a special feature or 
equipment 

BUILDING MTC Identifies the building by number or title 

 
PART 2 - PRODUCTS 

1. Cable Systems - Twisted Pair and Fiber optic: 

a. General: 

1) The Contractor shall be responsible for connecting into the nearest 

telephone closet (TC). 

2) The Contractor is responsible for knowledge of the space and cable 

pathways (i.e. equipment rooms, TCs, conduits, wireways, etc.) for the 

particular building. The Contractor shall at a minimum design and 

install the System using the Pathway Design Handbook H-088C3, 

TIA/EIA Telecommunications Building Wiring Standards, and Facility 

Chief of Information Resource Management’s (IRM) instructions, as 

approved in writing by the PM and/or RE. 

3) The System cables shall be fully protected by cable duct, trays, 

wireways, conduit (rigid, thin wall, or flex), and when specifically 

approved, flexible innerduct. It is the responsibility of the Contractor to 

confirm all contract drawings and the Facility’s physical layout to 

determine the necessary cable protective devices to be provided. If 
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flexible innerduct is used, it shall be installed in the same manner as 

conduit. 

4) Some areas of this Facility may be considered “plenum”. All wire and 

cable used in support of the installation in those areas (if any) shall be 

in compliance with national and local codes pertaining to plenum 

environments. It is the responsibility of the Contractor to review the 

VA’s cable and wire requirements with the RE and the IRM prior to 

installation to confirm the type of environment present at each location. 

5) All metallic cable sheaths, etc. shall be grounded by the Contractor 

(i.e.: risers, underground, station wiring, etc.) as described herein. 

6) The System’s cables shall be labeled on each end and be fully tested. 

All cable installation and test records shall be made available at 

acceptance testing by the COR or Contractor and thereafter 

maintained in the Facility’s Telephone Switch Room. All changes shall 

be posted in these records as the change occurs. 

b. Telecommunications Closets (TC): In TC’s that are served with both a 

UTP or STP backbone cable and a fiber optic backbone cable, the UTP 

or STP  cable shall be terminated on separate RJ-45, 8-pin connectors 

with 110A or equivalent type punch down blocks located on the back or 

front of a 48-port modular patch panel dedicated to data applications. Only 

the UTP or STP backbone cable pairs, identified as being connected to 

the fiber optic backbone, shall be extended to the fiber optic interface 

device. All connecting cables required to extend these cables (i.e. patch 

cords, twenty-five pair connectors, etc.), to the fiber optic interface device, 

in the TC’s shall also be provided by the Contractor to insure a complete 

and operational fiber optic distribution system: 

1) In TC’s, which are only served by a UTP or STP backbone cable, the 

cable shall be terminated on separate modular connecting devices 

(110A or equivalent) that are dedicated to data applications. In order to 

provide full service to all data cable pairs as identified in each 

TC/cabinet including spare capacity noted herein, the size of all vertical 
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(riser) cables and/or outside cables serving these TC’s shall be 

increased as required. 

c. Horizontal Cable: 

1) A Four (4) UTP 24 AWG station wiring cable shall be installed to 

support Category 6 communications (250 mega-Hertz [mHz] or above). 

2) A Four (4) UTP 24 AWG (in thermoplastic jacket unless otherwise 

specified by COR) station wiring cable shall be of a type designed to 

support Category 6 communications (250 mHz or above). 

d. Fiber Optics: 

1) A fiber optic cable system shall be part of the control system interface. 

The Contractor shall provide a fiber optic cable that meets the 

bandwidth requirements. This fiber optic cable shall contain a minimum 

of 18 strands of fiber. Tight buffered fiber cable shall be used for indoor 

runs. The multimode fibers shall be terminated and secured at both 

ends in “ST” type female stainless steel connectors installed in an 

appropriate patch or breakout panel with a cable management system. 

A 610 mm (2 ft.) cable loop (minimum) shall be provided at each end to 

allow for future movement. 

2) In addition, a 12 strand (minimum), 8.3 mm single mode fiber optic 

cable shall be provided. Single mode fibers shall be terminated and 

secured at both ends with “ST” type female stainless steel connectors 

installed in an appropriate patch or breakout panel. The panel shall be 

provided with a cable management system. A 610 mm (2 ft.) cable 

loop (minimum) shall be provided at each end to allow for future 

movement. 

3) Cables shall be terminated on appropriate cross-connection systems 

(CCS) containing patch panel(s), punch blocks, and/or breakout 

devices provided in enclosures. 

4) The Contractor shall not “cross-connect” the copper or fiber optic 

cabling systems and subsystems even though appropriate “patch” 

cords are to be provided for each “patch”, “punch”, or “breakout” panel. 
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In addition, the Contractor shall not provide active electronic 

distribution or interface equipment as a part of the System. 

b)  Each copper UTP or STP cable that enters a TC from the outside of 

a building (regardless if the cable is installed underground or aerial) 

shall be provided with a surge protector and grounded an to earth 

ground at each cable’s entry point in and out of the MTC and each 

IMTC. 

2. Data Multi-Conductor: 

a.  The cable shall be multi-conductor, shielded or unshielded cable with 

stranded conductors. The cable shall be able to handle the power and 

voltage used over the distance required. It shall meet Category Six service 

at a minimum. 

3. Fiber Optic: 

a. Multimode Fiber: 

1) The general purpose multimode fiber optic cable shall be a dual 

window type installed in conduit for all system locations. A load-bearing 

support braid shall surround the inner tube for strength during cable 

installation. 

2) Technical Characteristics: 

b. Single mode Fiber: 

1) The general purpose single mode fiber optic cable shall be a dual 

window type installed in conduit for all system locations. A load-bearing 

support braid shall surround the inner tube for strength during cable 

installation. 

4. Data: 

a. The Contractor shall provide a connection cable for each TCO data jack in 

the system with 10% spares. The data connection cable shall connect a 

data instrument to the TCO data jack. The Contractor shall not provide 

data terminal(s)/equipment. 

b. Technical Characteristics: 
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Length 1.8M (6 ft.), minimum 

Cable Data grade Category Six 

Connector RJ-45 male on each end 

Color coding Required, data industry standard 

Size 24 AWG, minimum 
 

5. Fiber Optic: 

a. The Contractor shall provide a connection cable for each TCO fiber optic 

connector in the System with 10% spares. The data connection cable shall 

connect a fiber optic instrument to the TCO fiber optic jack. The Contractor 

shall not provide fiber optic instrument(s)/equipment. 

b. Technical Characteristics: 
 
 

Length 1.8M (6 ft.), minimum 

Cable Flexible single conductor with jacket 

Connector ST male on each end 

Size To fit single mode or multimode cable// 

 
6. Modular (RJ-45/11 and RJ-45): The connectors shall be commercial types for 

voice and high speed data transmission applications. he connector shall be 

compatible with telephone instruments, computer terminals, and other type 

devices requiring linking through the modular telecommunications outlet to 

the System. The connector shall be compatible with UTP and STP cables. 

a. Technical Characteristics: 
 
 

Type Number of Pins 

RJ-11/45 Compatible with RJ45 

RJ-45 Eight 

Dielectric Surge 

Voltage 1,000V RMS, 60 Hz @ one minute, 
minimum 
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Current 2.2A RMS @ 30 Minutes or 7.0A RMS @ 

5.0 seconds 

Leakage 100 µA, maximum 

Connectability  

Initial contact resistance 20 mili-Ohms, maximum 

Insulation displacement 10 mili-Ohms, maximum 

Interface Must interface with modular jacks from a 
variety of OEMs. RJ-11/45 plugs shall 
provide connection when used in RJ-45 
jacks. 

Durability 200 insertions/withdrawals, minimum 

 
7. Fiber Optic: The connectors shall be commercial types for voice and high 

speed data transmission applications. The connector shall be compatible with 

telephone instruments, computer terminals, and other type devices requiring 

linking through the modular telecommunications outlet to the system. The 

connector shall be compatible with UTP and STP cables. 

8. Fiber Optic: 

a. These units shall be metal-housed precision types in the frequency ranges 

selected. They shall be the screw-on type that has low VSWR when 

installed and the proper impedance to terminate the required system unit 

or fiber optic cable. 

b. Technical Characteristics: 
 
 

Frequency Lightwave 

Power blocking As required 

Return loss 25 dB 

Connectors "ST", minimum 

Construction Stainless steel 

Impedance As required 
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Equipment, Labels, Documentation: 

a. Equipment Interface: The equipment kit shall include any item or quantity of 

equipment, cable, mounting hardware and materials needed to interface the 

systems with the identified sub-system(s) according to the OEM requirements 

and this document. 

b. Labels: The labeling kit shall include any item or quantity of labels, tools, stencils, 

and materials needed to completely and correctly label each subsystem 

according to the OEM requirements, as-installed drawings, and this document. 

c. Documentation: The documentation kit shall include any item or quantity of 

items, computer discs, as installed drawings, equipment, maintenance, and 

operation manuals, and OEM materials needed to completely and correctly 

provide the system documentation as required by this document and explained 

herein. 

PART 3 - EXECUTION 
3.1 INSTALLATION 

A. System Installation: 

1. The Contractor shall install all connecting systems in a manner that complies 

with accepted industry standards of good practice. 

2. The Contractor shall provide all equipment necessary to meet the 

requirements of Paragraph 2.1.C and the System performance standards. 

3. Terminating resistors or devices shall be used to terminate all unused 

branches, outlets, equipment ports of the System, and shall be devices 

designed for the purpose of terminating fiber optic or twisted, carrying data. 

B. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installation practices and materials. 

The Contractor shall provide conduit, junction boxes, connectors, sleeves, 

weatherheads, pitch pockets, and associated sealing materials not 

specifically identified in this document as GFE. Conduit penetrations of 

walls, ceilings, floors, interstitial space, fire barriers, etc., shall be sleeved 

and sealed. The minimum conduit size shall be 19 mm (3/4 in.). 
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b. When metal, plastic covered, etc., flexible cable protective armor or 

systems are specifically authorized to be provided for use in the System, 

their installation guidelines and standards shall be as specified herein, 

Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS 

SYSTEMS, and the NEC. 

c. When ”innerduct” flexible cable protective systems is specifically 

authorized to be provided for use in the System, it’s installation guidelines 

and standards shall be as the specified herein, Section 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and the 

NEC. 

d. Conduit (including GFE) fill shall not exceed 40%. Each conduit end shall 

be equipped with a protective insulator or sleeve to cover the conduit end, 

connection nut or clamp, to protect the wire or cable during installation and 

remaining in the conduit. 

2. Signal Duct, Cable Duct, or Cable Tray: 

a. The Contractor shall use existing signal duct, cable duct, and/or cable 

tray, when identified and approved by the COR. 

b. Approved signal and/or cable duct shall be a minimum size of 100 mm x 

100 mm (4 in. X 4 in.) inside diameter with removable tops or sides, as 

appropriate. Protective sleeves, guides or barriers are required on all 

sharp corners, openings, anchors, bolts or screw ends, junction, interface 

and connection points. 

c. Approved cable tray shall be fully covered, mechanically and physically 

partitioned for multiple electronic circuit use, and be UL certified and 

labeled for use with telecommunication circuits and/or systems. The COR 

shall approve width and height dimensions. 

C. Distribution System Signal Wires and Cables: 

1. Wires and cables shall be provided in the same manner and use like 

construction practices as Fire Protective and other Emergency Systems that 

are identified and outlined in NFPA 101, Life Safety Code, Chapters 7, 12, 

and/or 13, NFPA 70, National Electrical Code, Chapter 7, Special Conditions. 
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The wires and cables shall be able to withstand adverse environmental 

conditions in their respective location without deterioration. Wires and cables 

shall enter each equipment enclosure, console, cabinet or rack in such a 

manner that all doors or access panels can be opened and closed without 

removal or disruption of the cables. 

a. Each wire and cable shall terminate on an item of equipment by direct 

connection. Spare or unused wire and cable shall be provided with 

appropriate connectors (female types) that are installed in appropriate 

punch blocks, barrier strips, patch, or bulkhead connector panels. 

b. Fiber optic cables that are spare, unused or dark shall be provided with 

Industry Standard “ST” type female connectors installed in appropriate 

break out, patch, or bulkhead connector panels provided in enclosure(s) 

and shall be protected from the environment. 

c. All cable junctions and taps shall be accessible. Provide an 8” X 8” X 4” 

(minimum) junction box attached to the cable duct or raceway for 

installation of distribution system passive equipment. Ensure all equipment 

and tap junctions are accessible. 

2. Routing and Interconnection: 

a. Wires or cables between consoles, cabinets, racks and other equipment 

shall be in an approved conduit, signal duct, cable duct, or cable tray that 

is secured to building structure. 

b. Wires and cables shall be insulated to prevent contact with signal or 

current carrying conductors. Wires or cables used in assembling consoles, 

panels, equipment cabinets and racks shall be formed into harnesses that 

are bundled and tied. Harnessed wires or cables shall be combed straight, 

formed and dressed in either a vertical or horizontal relationship to 

equipment, controls, components or terminations. 

c. Harnesses with intertwined members are not acceptable. Each wire or 

cable that breaks out from a harness for connection or termination shall 

have been tied off at that harness or bundle point, and be provided with a 

neatly formed service loop. 



BUILDING 100 & 101 EMERGENCY POWER UPGRADE 
PALO ALTO, CA 

640-15-158 
100% CONSTRUCTION DOCUMENTS 

ADVANCE DESIGN CONSULTANTS, INC. 
06/23/2017 

27 15 00 - 14 

 

 

 
d. Wires and cables shall be grouped according to service (i.e.: AC, grounds, 

signal, DC, control, etc.). DC, control and signal cables may be included 

with any group. Wires and cables shall be neatly formed and shall not 

change position in the group throughout the conduit run. Wires and cables 

in approved signal duct, conduit, cable ducts, or cable trays shall be neatly 

formed, bundled, tied off in 600 mm to 900 mm (24 in. to 36 in.) lengths 

and shall not change position in the group throughout the run. Concealed 

splices are not allowed. 

e. Separate, organize, bundle, and route wires or cables to restrict EMI, 

channel crosstalk, or feedback oscillation inside any enclosure. Looking at 

any enclosure from the rear (wall mounted enclosures, junction, pull or 

interface boxes from the front), locate AC power, DC wires or cables on 

the left; control, and data wires or cables, on the right. This installation 

shall be accomplished with ties and/or fasteners that will not damage or 

distort the wires or cables. Limit spacing between tied off points to a 

maximum of 150 mm (6 inches). 

f. Do not pull wire or cable through any box, fitting or enclosure where 

change of cable tray or signal or cable duct alignment or direction occurs. 

Ensure the proper bend radius is maintained for each wire or cable as 

specified by it's OEM. 

g. Employ temporary guides, sheaves, rollers, and other necessary items to 

protect the wire or cable from excess tension or damage from bending 

during installation. Abrasion to wire or cable jackets is not acceptable and 

will not be allowed. Replace all cables whose jacket has been abraded. 

The discovery of any abraded and/or damaged cables during the proof of 

performance test shall be grounds for declaring the entire run 

unacceptable. Completely cover edges of wire or cable passing through 

holes in chassis, cabinets or racks, enclosures, pull or junction boxes, 

conduit, etc., with plastic or nylon grommeting. 

h. Cable runs shall be splice-free between conduit junction and interface 

boxes and equipment locations. 
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i. Cables shall be installed and fastened without causing sharp bends or 

rubbing of the cables against sharp edges. Cables shall be fastened with 

hardware that will not damage or distort them. 

j. Cables shall be labeled with permanent markers at the terminals of the 

electronic and passive equipment and at each junction point in the 

System. The lettering on the cables shall correspond with the lettering on 

the record diagrams. 

k. Completely test all of the cables after installation and replace any 

defective cables. 

l. Wires or cables that are installed outside of buildings shall be in conduit, 

secured to solid building structures. If specifically approved, on a case by 

case basis, to be run outside of conduit, the wires or cables shall be 

installed, as described herein. The bundled wires or cables must: Be tied 

at not less than 460 mm (18 in.) intervals to a solid building structure; have 

ultra violet protection and be totally waterproof (including all connections). 

The laying of wires or cables directly on roof tops, ladders, drooping down 

walls, walkways, floors, etc. is not allowed and will not be approved. 

m. Wires or cables installed outside of conduit, cable trays, wireways, cable 

duct, etc. 

1) Only when specifically authorized as described herein, will wires or 

cables be identified and approved to be installed outside of conduit. 

The wire or cable runs shall be UL rated plenum and OEM certified for 

use in air plenums. 

2) Wires and cables shall be hidden, protected, fastened and tied at 600 

mm (24 in.) intervals, maximum, as described herein to building 

structure. 

3) Closer wire or cable fastening intervals may be required to prevents 

sagging, maintain clearance above suspended ceilings, remove 

unsightly wiring and cabling from view and discourage tampering and 

vandalism. Wire or cable runs, not provided in conduit, that penetrate 
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outside building walls, supporting walls, and two hour fire barriers shall 

be sleeved and sealed with an approved fire retardant sealant. 

4) Wire or cable runs to system components installed in walls (i.e.: circuit 

controllers, signal, or data outlets, etc.) may, when specifically 

authorized by the RE, be fished through hollow spaces in walls and 

shall be certified for use in air plenum areas. 

n. Wires or cables installed in underground conduit, duct, etc. 

1) Wires or cables installed in underground installations shall be 

waterproofed by the inclusion of a water protective barrier (i.e. gel, 

magma, etc.) or flooding compound between the outside jacket and 

first shield. Each underground connection shall be accessible in a 

manhole, recessed ground level junction box, above ground pedestal, 

etc., and shall be provided with appropriate waterproof connectors to 

match the cable being installed. Once the System has been tested and 

found to meet the System performance standards and accepted by VA, 

the Contractor shall provide waterproof shrink tubing or approved 

mastic to fully encompass each wire or cable connection and overlay at 

least 150 mm (6 inches) above each wire or cable jacket trim point. 

2) It is not acceptable to connect waterproofed cable directly to an inside 

CCS punch block or directly to an equipment connection port. When an 

under ground cable enters a building, it shall be routed directly to the 

closest TC that has been designated as the building’s IMTC. The 

Contractor shall provide a “transition” splice in this TC where the “water 

proofed” cable enters on one side and “dry” cable exits on the other 

side. The “transition” splice shall be fully waterproof and be capable of 

reentry for system servicing. Additionally, the transition splice shall not 

allow the waterproofing compound to migrate from the water proof 

cable to the dry cable. 

3) Warning tape shall be continuously placed 300 mm (12 inches) above 

buried conduit, cable, etc. 

D. Outlet Boxes, Back Boxes, and Faceplates: 
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1. Outlet Boxes: Signal, power, interface, connection, and junction boxes shall 

be provided as required by the system design, on-site inspection, and review 

of the contract drawings. 

2. Back Boxes: Back boxes shall be provided as directed by the OEM as 

required by the approved system design, on-site inspection, and review of the 

contract drawings. 

E. Connectors: Circuits, transmission lines, and signal extensions shall have 

continuity, correct connection and polarity. A uniform polarity shall be maintained 

between all points in the system. 

1. Wires: 

a. Wire ends shall be neatly formed and where insulation has been cut, heat 

shrink tubing shall be employed to secure the insulation on each wire. 

Tape of any type is not acceptable. 

2. Cables: Each connector shall be designed for the specific size cable being 

used and installed with the OEM's approved installation tool. Typical system 

cable connectors include; but, are not limited to: spade lug, punch block, 

wirewrap, etc. 

F. AC Power: AC power wiring shall be run separately from signal cable. 

G. Grounding: 

1. General: The Contractor shall ground all Contractor Installed Equipment and 

identified Government Furnished Equipment to eliminate all shock hazards 

and to minimize, to the maximum extent possible, all ground loops, common 

mode returns, noise pickup, crosstalk, etc. The total ground resistance shall 

be 0.1 Ohm or less. 

a. The use of conduit, signal duct or cable trays as system or electrical 

ground is not acceptable and will not be permitted. These items may be 

used only for the dissipation of internally generated static charges (not to 

be confused with externally generated lightning) that may applied or 

generated outside the mechanical and/or physical confines of the System 

to earth ground. The discovery of improper system grounding shall be 

sufficient reason to declare the System unacceptable. 
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3. Equipment: Equipment shall be bonded to the cabinet bus with copper braid 

equivalent to at least #12 AWG. Self grounding equipment enclosures, racks 

or cabinets, that provide OEM certified functional ground connections through 

physical contact with installed equipment, are acceptable alternates. 

4. Cable Shields: Cable shields shall be bonded to the cabinet ground buss with 

#12 AWG minimum stranded copper wire at only one end of the cable run. 

Cable shields shall be insulated from each other, faceplates, equipment 

racks, consoles, enclosures or cabinets; except, at the system common 

ground point. 

I. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All lettering 

for voice and data circuits shall be stenciled using ink. Handwritten labels are not 

acceptable. 

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall be labeled 

at both ends in accordance with ANSI/EIA/TIA-606-A. Labels shall be 

permanent in contrasting colors. Cables shall be identified according to the 

System “Record Wiring Diagrams”. 

2. Equipment: System equipment shall be permanently labeled with contrasting 

plastic laminate or bakelite material. System equipment shall be labeled on 

the face of the unit corresponding to its source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label all conduit, 

duct and tray, including utilized GFE, with permanent marking devi              

ces or spray painted stenciling a minimum of 3 meters (10 ft.) identifying it as 

the System. In addition, each enclosure shall be labeled according to this 

standard. 

4. Termination Hardware: The Contractor shall label workstation outlets and 

patch panel connections using color coded labels with identifiers in 

accordance with ANSI/EIA/TIA-606-A and the “Record Wiring Diagrams”. 

 
3.2 TESTS 

A. Interim Inspection: 



BUILDING 100 & 101 EMERGENCY POWER UPGRADE 
PALO ALTO, CA 

640-15-158 
100% CONSTRUCTION DOCUMENTS 

ADVANCE DESIGN CONSULTANTS, INC. 
06/23/2017 

27 15 00 - 19 

 

 

 
1. This inspection shall verify that the equipment provided adheres to the 

installation requirements of this document. The interim inspection will be 

conducted by a factory-certified representative and witnessed by a 

Government Representative. Each item of installed equipment shall be 

checked to insure appropriate UL certification markings. This inspection shall 

verify cabling terminations in telecommunications rooms and at workstations. 

2. Perform fiber optical field inspection tests via attenuation measurements on 

factory reels and provide results along with manufacturer certification for 

factory reel tests. Remove failed cable reels from project site upon 

attenuation test failure. 

3. The Contractor shall notify the COR, in writing, of the estimated date the 

Contractor expects to be ready for the interim inspection, at least 20 working 

days before the requested inspection date. 

4. Results of the interim inspection shall be provided to the COR and PM. If 

major or multiple deficiencies are discovered, a second interim inspection 

may be required before permitting the Contractor to continue with the 

installation. 

5. The COR and/or the PM shall determine if an additional inspection is 

required, or if the Contractor will be allowed to proceed with the installation. In 

either case, re-inspection of the deficiencies noted during the interim 

inspection(s), will be part of the proof of performance test. The interim 

inspection shall not affect the Systems’ completion date. The Contracting 

Officer shall ensure all test documents will become a part of the Systems 

record documentation. 

B. Pretesting: 

1. Upon completing the installation of the communications wiring, the Contractor 

shall pretest the entire system. 

2. Pretesting Procedure: 

a. During the system pretest, the Contractor shall verify (utilizing the 

approved spectrum analyzer and test equipment) that the System is fully 
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operational and meets all the system performance requirements of this 

standard. 

3. The Contractor shall provide four (4) copies of the recorded system pretest 

measurements and the written certification that the System is ready for the 

formal acceptance test shall be submitted to the COR. 

C. Acceptance Test: After the System has been pretested and the Contractor has 

submitted the pretest results and certification to the COR, then the Contractor 

shall schedule an acceptance test date and give the COR 30 days written notice 

prior to the date the acceptance test is expected to begin. The System shall be 

tested in the presence of a Government Representative and an OEM certified 

representative. The System shall be tested utilizing the approved test equipment 

to certify proof of performance and Life Safety compliance. The test shall verify 

that the newly installed system meets the requirements of this specification. The 

notification of the acceptance test shall include the expected length (in time) of 

the test. 

1. Data Testing: Connect to the network interface device at the demarcation 

point. Log onto the network to ensure proper connection to the network is 

achieved. 

3.3 TRAINING 
A. Furnish the services of a factory-trained engineer or technician for a one four 

hour class to instruct designated Facility personnel. Instruction shall include 

cross connection, corrective, and preventive maintenance of the System and 

equipment. 

B. Before the System can be accepted by the VA, this training must be 

accomplished. Training will be scheduled at the convenience of the Facilities 

Contracting Officer and Chief of Engineering Service. 

3.4 GUARANTEE PERIOD OF SERVICE 
A. Contractor’s Responsibilities: 

1. The Contractor shall guarantee that all installed material and equipment will 

be free from defects, workmanship, and will remain so for a period of one 

year from date of final acceptance of the System by the VA. The Contractor 



BUILDING 100 & 101 EMERGENCY POWER UPGRADE 
PALO ALTO, CA 

640-15-158 
100% CONSTRUCTION DOCUMENTS 

ADVANCE DESIGN CONSULTANTS, INC. 
06/23/2017 

27 15 00 - 21 

 

 

 
shall provide OEM’s equipment warranty documents, to the RE (or Facility 

Contracting Officer if the Facility has taken procession of the building(s)), that 

certifies each item of equipment installed conforms to OEM published 

specifications. 

2. The Contractor's maintenance personnel shall have the ability to contact the 

Contractor and OEM for emergency maintenance and logistic assistance, 

remote diagnostic testing, and assistance in resolving technical problems at 

any time. The Contractor and OEM shall provide this contact capability at no 

additional cost to the VA. 

3. All Contractor installation, maintenance, and supervisor personnel shall be 

fully qualified by the OEM and must provide two (2) copies of current and 

qualified OEM training certificates and OEM certification upon request. 

4. Additionally, the Contractor shall accomplish the following minimum 

requirements during the one year guarantee period: 

a. Response Time: 

1) The RE (or facility Contracting Officer if the facility has taken 

possession of the building[s]) are the Contractor’s reporting and 

contact officials for the System trouble calls, during the guarantee 

period. 

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M., Monday 

through Friday exclusive of Federal Holidays. 

3) The Contractor shall respond and correct on-site trouble calls, during 

the standard work week. 

4) The Contractor shall respond on-site to a catastrophic trouble call 

within 4 hours of its report. A catastrophic trouble call is considered 

total system failure. 

B. Work Not Included: Maintenance and repair service shall not include the 

performance of any work due to improper use, accidents, other vendor, 

contractor, owner tampering or negligence, for which the Contractor is not 

directly responsible and does not control. 

- - - E N D - - - 
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