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SECTION 25 10 10 
ADVANCED UTILITY METERING SYSTEM 

 
PART 1 - ENERAL 

1.1 DESCRIPTION 

A. This Section includes the following for the adva nced metering of the 

systems of the facility.  The metered systems inclu de the electrical 

power, natural gas distribution, and domestic water , makeup water 

systems.  The metering systems in each facility are  part of a 

Corporate-Wide utility metering system, rendering t he VA accurate and 

automated metering of its facilities’ energy and wa ter flows.  Metering 

systems are comprised of: 

1. PC-based workstation(s) or server(s) and softwar e. 

2. Communication network and interface modules for //RS-232, RS-485, 

Modbus TCP/IP, IEEE 802.3// data transmission proto cols. 

3. Electric meters. 

4. Volumetric flowmeters, temperature sensors and p ressure transducers. 

5. Mass flowmeters. 

1.2 RELATED WORK 

A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS  FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n onstructural 

components.   

B. Section 22 05 19 METERS AND GAGES FOR PLUMBING P IPING: meters and 

gages. 

C. Section 22 34 00 FUEL-FIRED DOMESTIC WATER HEATE RS: references meters. 

D. Section 23 05 11, COMMON WORK RESULTS FOR HVAC A ND STEAM GENERATION: 

General mechanical requirements, common to more tha n one section in 

mechanical. 

E. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Flowmeters 

and communications 

F. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26.  

G. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 
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Q. SECTION 26 24 11, DISTRIBUTION SWITCHBOARDS: SEC ONDARY DISTRIBUTION 1.3
 DEFINITIONS 

A. AMR: Automatic meter reading is the technology o f automatically 

collecting consumption, diagnostic, and status data  from water and 

energy metering devices (water, gas, electric) and transferring that 

data to a central database for billing, troubleshoo ting, and analyzing. 

B. AUMS: Advanced Utility Metering System: the syst em described by this 

Section. 

C BACnet: BACnet is a Data Communications Protocol for Building 

Automation and Control Networks. It is defined by A SHRAE/ANSI Standard 

135 (ISO 16484-5) standard protocol. 

D. Data Over Cable Service Interface Specification (DOCSIS): an 

international standard defining communications and operation support 

interface requirements for a data over cable system , by the Cable 

Television Laboratories, Inc. consortium 

E. Data Head (on meters): converts analog and pulse  signals to digital 

signals for transmission to the Site Data Aggregati on Device.  Also 

provides for limited storage of the digital signals . 

F. Device Accuracy: accuracy in this section is bas ed on actual flow, not 

full scale or full range.  Device accuracy measures  the conversion of 

flow information to analog or pulse signals. 

G. Ethernet:  Local area network, based on IEEE 802 .3 standards. 

H. Firmware:  Software (programs or data) that has been written onto read-

only memory (ROM).  Firmware is a combination of so ftware and hardware.  

Storage media with ROMs that have data or programs recorded on them are 

firmware. 

I. Gateway: Bi-directional protocol translator conn ecting control systems 

that use different communication protocols. 

J. GB:  gigabyte.  When used to describe data stora ge, "GB" represents 

1024 megabytes. 

K. HTML:  Hypertext markup language. 

L. I/O:  Input/output. 

M. KB:  Short for kilobyte.  When used to describe data storage, "KB" 

represents 1024 bytes. 
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N. KY Pulse:  A term used by the metering industry to describe a method of 

measuring consumption of electricity that is based on a relay changing 

status in response to the rotation of the disk in t he meter.  

O. LAN: Local area network.  Sometimes plural as "L ANs." 

P. LCD:  Liquid crystal display. 

Q. LonMark: An association comprising of suppliers and installers of 

LonTalk products. The Association provides guidelin es for the 

implementation of the LonTalk protocol to ensure in teroperability 

through Standard implementation. 

R. LonTalk: An open standard protocol developed by the Echelon Corporation 

that uses a “Neuron Chip” for communication. 

S. LonWorks: Network technology developed by the Ec helon Corporation. 

T. Low Voltage:  As defined in NFPA 70 for circuits  and equipment 

operating at less that 50 V or remote-control, sign aling and power-

limited circuits. 

U. MB:  megabyte.  When used to describe data stora ge, "MB" represents 

1024 kilobytes. 

V. Mbps: Megabytes per second, equal to 8 megabits per second 

W. Modbus TCP/IP:  An open protocol for exchange of  process data. 

X. Monitoring:  Acquisition, processing, communicat ion, and display of 

equipment status data, metered electrical parameter  values, power 

quality evaluation data, event and alarm signals, t abulated reports, 

and event logs. 

Y. OTDR: Optical Time Domain Reflectometer. A test instrument that 

analyzes the light loss in an optical fiber. Used t o find faults, 

splices and bends in the line, it works by sending out a light pulse 

and measuring its reflection. Such devices can meas ure fiber lines that 

are longer than 150 miles 

Z. PC:  Personal computer 

AA.PICS, Protocol Implementation Conformance Statem ent: A written document 

that identifies the particular options specified by  BACnet that are 

implemented in a device. 

BB.REO: Resident Engineer Office: the VA office adm inistering the 

construction contract. 
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CC.Reporting Accuracy: this is the root-mean-square  sum of all of the 

metering devices’ inaccuracies: measurement inaccur acy, mechanical 

inaccuracy, analog-to-digital or pulse integration inaccuracy, etc., up 

to the meter’s data head. 

DD.RMS:  Root-mean-square value of alternating volt age, which is the 

square root of the mean value of the square of the voltage values 

during a complete cycle. 

EE.Router: A device that connects two or more netwo rks at the network 

layer. 

FF.RS-232:  A Telecommunications Industry Associati on standard for 

asynchronous serial data communications between ter minal devices. 

GG.RS-485:  A Telecommunications Industry Associati on standard for 

multipoint communications using two twisted-pairs. 

HH.TB: Terrabyte.  When used to describe data stora ge, "TB" represents 

1024 gigabytes. 

II.TCP/IP:  Transport control protocol/internet pro tocol. 

JJ.Turn-down: the maximum flow divided by the minim um flow through a 

meter; used along with accuracy requirements.  For example, a meter 

shall be accurate to within 2% of actual flow with throughout a 20:1 

turndown 

KK.THD:  Total harmonic distortion. 

LL.UPS:  Uninterruptible power supply; used both in  singular and plural 

context. 

MM.UTP: Unshielded twisted pair cabling, used to li mit crosstalk and 

electromagnetic interference from the environment 

NN.WAN:  Wide area network. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's author ized representative who 

is trained and approved for installation of units r equired for this 

Project. 

B. Manufacturer Qualifications:  A firm experienced  at least three years 

in manufacturing and installing power monitoring an d control equipment 

similar to that indicated for this Project and with  a record of 

successful in-service performance. 
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C. Electrical Components, Devices, and Accessories:   Listed and labeled as 

defined in NFPA 70, Article 100, by a testing agenc y, and marked for 

intended use. 

D. System Modifications: Make recommendations for s ystem modification in 

writing to the VA.  No system modifications shall b e made without prior 

written approval of the VA. Any modifications made to the system shall 

be incorporated into the Operations and Maintenance  Instructions, and 

other documentation affected. Provide to the VA sof tware updates for 

all software furnished under this specification dur ing this contract’s 

construction and verification periods and for the f irst two years after 

government acceptance. All updated software shall b e verified as part 

of this contract. 

1.5 PERFORMANCE 

A. The advanced utility metering system shall confo rm to the following:  

1. Site Data Aggregation Device Graphic Display: Th e system shall 

display up to 4 graphics on a single screen with a minimum of (20) 

dynamic points per graphic. All current data shall be displayed 

within (10) seconds of the request. 

2. Site Data Aggregation Device Graphic Refresh: Th e system shall 

update all dynamic points with current data within ten seconds. Data 

refresh shall be automatic, without operator interv ention. 

3. Meter Scan: All changes of metered values shall be transmitted over 

the high-speed network such that any data used or d isplayed at a 

controller or Site Data Aggregation Device will be current, within 

the prior ten seconds. 

4. Alarm Response Time: The maximum time from when meter goes into 

alarm to when it is annunciated at the workstation shall not exceed 

ten seconds. 

5. Reporting Accuracy: Listed below are minimum acc eptable reporting 

accuracies for all values within the below minimum turn-down 

envelope reported by the meters: 
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Measured Variable Units 
Measured 

Minimum 
Turn-Down 
of Meter 

Reporting 
Accuracy  
(Note 1) 

Electricity  V, A, W, 
etc. 

n/a ±0.5% of 
measured value 

Natural Gas l/s (CFH) 10:1 ±2% 

Domestic Water flow l/s (GPH) 20:1 ±2% 

Make- up Water to Cooling 
Towers flow 

l/s (GPH) 10:1 ±2% 

Outside Air Temperature °C (°F) n/a ±2% 

Outside Air Relative 
Humidity 

% rh n/a ±2.5% 

    

Table 1.5: Meter Performance Criteria 

Table Notes: 

1.  This table shows reporting accuracy, not merely the  meter’s 
accuracy.  Reporting accuracy includes meter accura cy and data 
conversion accuracy.  See Article 1.3 in this Secti on for 
definition.  Accuracy is shown against the measured  value, not 
against the full range of the meter. 

2.  l/s: liter per second 

CFH: cubic feet per hour 

kW: kilowatt 

MBH: 1000’s British Thermal Units per hour 

GPH: gallons per hour 

1.6 WARRANTY 

A. Labor and materials for advanced utility meterin g systems shall be 

warranted for a period as specified under Warranty in FAR clause 

52.246-21. 

B. Advance utility metering system failures during the warranty period 

shall be adjusted, repaired, or replaced at no cost  or reduction in 

service to the owner. The system includes all compu ter equipment, 

transmission equipment, and all sensors and meterin g devices. 

1.7 SUBMITTALS 

A. Product Data:  for each type of product indicate d, Attach copies of 

approved Product Data submittals for products (such  as flowmeters, 

temperature sensors and pressure transmitters, swit chboards and 

switchgear) that describe advance utility metering features to 
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illustrate coordination among related equipment and  utility metering 

and control. 

B. Shop Drawings:  include plans, elevations, secti ons, details, and 

attachments to other work. 

1. Outline Drawings:  Indicate arrangement of meter s, components and 

clearance and access requirements.  Clearly identif y system 

components, internal connections, and all field con nections. 

2. Block Diagram:  Show interconnections between co mponents specified 

in this Section and devices furnished with power di stribution system 

components.  Indicate data communication paths and identify 

networks, data buses, data gateways, concentrators,  and other 

devices to be used.  Describe characteristics of ne twork and other 

data communication lines. 

3. Detail equipment assemblies and indicate dimensi ons, weights, loads, 

required clearances, method of field assembly, comp onents, and 

location and size of each field connection. 

4. Wiring Diagrams:  Power, signal, and communicati ons wiring.  

Coordinate nomenclature and presentation with a blo ck diagram.  Show 

all communications network components and include a  communications 

single-line diagram indicating device interconnecti on and addressing 

information for all system devices.  Identify termi nal blocks used 

for interconnections and wire type to be used. 

5. UPS sizing calculations for workstation. 

C. Software and Firmware Operational Documentation:  

1. Self-study guide describing the process for sett ing equipment's 

network address; setting Owner's options; procedure s to ensure data 

access from any PC on the network, using a standard  Web browser; and 

recommended firewall setup. 

2. Software operating and upgrade manuals. 

3. Software Backup:  On a compact disc, complete wi th Owner-selected 

options. 

4. Device address list and the set point of each de vice and operator 

option, as set in applications software. 

5. Graphic file and printout of graphic screens and  related icons, with 

legend. 
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6. "Quick-Start" guide to describe a simple, three- step commissioning 

process for setting the equipment’s Ethernet addres s, and ensuring 

trouble-free data access from any PC on the network , using a 

standard web browser. 

D. Software Upgrade Kit:  For Owner to use in modif ying software to suit 

future utility metering system revisions. 

E. Firmware Upgrade Kit:  For Owner to use in modif ying firmware to suit 

future power system revisions or advanced utility m etering system 

revisions.  Firmware updates, and necessary softwar e tools for firmware 

updates, shall be downloadable from the internet.  VA shall be able to 

update firmware, in equipment, without removing dev ice from the 

equipment.  VA shall be capable of updating firmwar e over the utility 

metering communication network or through local com munication ports on 

the device. 

F. Software licenses and upgrades required by and i nstalled for operating 

and programming digital and analog devices. 

G. Qualification Data:  For installer and manufactu rer 

H. Other Informational Submittals: 

1. System installation and setup guides, with data forms to plan and 

record options and setup decisions. 

I. Revise and update the Contract Drawings to inclu de details of the 

system design. Drawings shall be on 17 by 11 inches  sheets. Details to 

be shown on the Design Drawing include: 

1. Details on logical structure of the network. Thi s includes logical 

location of all network hardware. 

2. Manufacturer and model number for each piece of computer and network 

hardware. 

3. Physical location for each piece of network or c omputer hardware. 

4. Physical routing of LAN cabling. 

5. Physical and qualitative descriptions of connect ivities. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For advanced ut ility metering system 

components and meters, to include in emergency, ope ration, and 

maintenance manuals.  Include the following: 

1. Operating and applications software documentatio n. 
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2. Software licenses. 

3. Software service agreement. 

4. PC installation and operating documentation, man uals, and software 

for the PC and all installed peripherals.  Software  shall include 

system restore, emergency boot compact disks, and d rivers for all 

installed hardware.  Provide separately for each PC . 

5. Hard copies of manufacturer's specification shee ts, operating 

specifications, design guides, user's guides for so ftware and 

hardware, and PDF files on CD-ROM of the hard-copy submittal. 

6. In addition to the copies required by 01 00 00, provide 5 bound 

paper copies of the Operation and Maintenance Data and two compact 

disks (CD), with all Instructions as Acrobat PDF fi les. The pdf 

files shall identical to the paper copies and shall  Acrobat 

navigation tools including Bookmarks for each Chapt er. 

7. The advanced utility metering system Operation a nd Maintenance 

Instructions shall include: 

a. Procedures for the AUMS system start-up, operati on and shut-down. 

b. Final As-Built drawings, including actual LAN ca bling routing 

shown on architectural backgrounds. 

1) IP address(es) as applicable for each piece of n etwork 

hardware. 

2) IP address for each computer server, workstation  and networked 

printer. 

3) Network identifier (name) for each printer, comp uter server 

and computer workstation. 

4) CEA-709.1B address (domain, subnet, node address ) for each 

CEA-709.1B TP/FT-10 to IP Router. 

c. Routine maintenance checklist, rendered in a Mic rosoft Excel 

format. The routine maintenance checklist shall be arranged in a 

columnar format. The first column shall list all in stalled 

devices, the second column shall list each device’s  node 

identifier/address, the third column shall describe  each device’s 

physical location, the fourth column shall state th e maintenance 

activity or state no maintenance required, the fift h column shall 

state the frequency of the maintenance activity, fr equency of 
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calibration and the sixth column for additional com ments or 

reference. 

d. Qualified service organization list. 

e. In addition to the requirements in Section 01 33  23, the 

submittal shall include manufacturer Installation R equirements. 

f. Include complete instructions for calibration of  each meter type 

and model. 

g. Start-Up and Start-Up Testing Report. 

h. Performance verification test procedures and rep orts. 

i. Preventive Maintenance Work Plan. 

j. In addition to factory-trained manufacturers' re presentatives 

requirements in 01 00 00, provide signed letter by 

factory-trained manufacturers' representatives stat ing that the 

system and components are installed in strict accor dance with the 

manufacturers’ recommendations.   

B. Field quality-control test reports. 

1.9 LICENSING AGREEMENT 

A. Licenses procured as part of this work become th e property of the 

government upon acceptance of the work.  Licenses s hall have no 

expiration. 

B. Technical Support:  Beginning with Government Ac ceptance, provide 

software support for two years. 

C. Upgrade Service:  Update software to latest vers ion at Project 

completion.  Install and program software upgrades that become 

available within two years from date of Government Acceptance.  

Upgrading software shall include the operating syst ems.  Upgrade shall 

include new or revised licenses for use of software . 

1. Provide 30-day notice to Owner to allow scheduli ng and access to 

system and to allow Owner to upgrade computer equip ment if 

necessary. 

1.10 MAINTENANCE AND SERVICE 

A. Preventive Maintenance Requirements: provide a p reventative maintenance 

plan with attached procedures indicated by meter an d component 

manufacturers.  Perform maintenance procedures for a period of 1 year 

after government acceptance, at frequencies and usi ng procedures 
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required by the meter and component manufacturers.  At a minimum and if 

the manufacturer is silent on its preventative main tenance 

requirements, frequencies, deliverables and activit ies shall comply 

with the following: 

1. Preventive Maintenance Work Plan: prepare a Prev entive Maintenance 

Work Plan to schedule all required preventive maint enance. VA 

approval of the Work Plan shall be obtained. Adhere  to the approved 

work plan to facilitate VA verification of work.  I f the Contractor 

finds it necessary to reschedule maintenance, a wri tten request 

shall be made to the VA detailing the reasons for t he proposed 

change at least five days prior to the originally s cheduled date.  

Scheduled dates shall be changed only with the prio r written 

approval of the REO. 

2. Semiannual Maintenance: perform the following Se miannual Maintenance 

as specified: 

a. Perform data backups on all Server Hardware. 

b. Run system diagnostics and correct diagnosed pro blems. 

c. Perform fan checks and filter changes for AUMS h ardware. 

d. Perform all necessary adjustments on printers. 

e. Resolve all outstanding problems. 

f. Install new ribbons, ink cartridges and toner ca rtridges into 

printers, and ensure that there is at least one spa re ribbon or 

cartridge located at each printer. 

3. Maintenance Procedures 

a. Maintenance Coordination: Any scheduled maintena nce event by 

Contractor that will result in component downtime s hall be 

coordinated with the VA as follows. Time periods sh all be 

measured as actual elapsed time from beginning of e quipment off-

line period, including working and non-working hour s. 

1) For non-redundant computer server hardware, prov ide 14 days 

notice, components shall be off-line for no more th an 8 hours. 

2) For redundant computer server hardware, provide 7 days notice, 

components shall be off-line for no more than 36 ho urs. 

3) For active (powered) network hardware, provide 1 4 days notice, 

components shall be off-line for no more than 6 hou rs. 
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4) For cabling and other passive network hardware, provide 21 

days notice, components shall be off-line for no mo re than 12 

hours. 

b. Software/Firmware: Software/firmware maintenance  shall include 

operating systems, application programs, and files required for 

the proper operation of the advanced utility meteri ng system 

regardless of storage medium. User- (project site-)  developed 

software is not covered by this contract, except th at the 

advanced utility metering system software/firmware shall be 

maintained to allow user creation, modification, de letion, and 

proper execution of such user-developed software as  specified. 

Perform diagnostics and corrective reprogramming as  required to 

maintain total advanced utility metering system ope rations as 

specified. Back up software before performing any c omputer 

hardware and software maintenance. Do not modify an y parameters 

without approval from the VA. Any approved changes and additions 

shall be properly documented, and the appropriate m anuals shall 

be updated. 

c. Network: Network maintenance shall include testi ng transmission 

media and equipment to verify signal levels, system  data rates, 

errors and overall system performance. 

B. Service Call Reception 

1. A VA representative will advise the Contractor b y phone or in person 

of all maintenance and service requests, as well as  the 

classification of each based on the definitions spe cified. A 

description of the problem or requested work, date and time 

notified, location, classification, and other appro priate 

information will be placed on a Service Call Work A uthorization Form 

by the VA. 

2. The Contractor shall have procedures for receivi ng and responding to 

service calls during regular working hours. A singl e telephone 

number shall be provided for receipt of service cal ls during regular 

working hours. Service calls shall be considered re ceived by the 

Contractor at the time and date the telephone call is placed by the 

VA. 
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3. Separately record each service call request, as received on the 

Service Call Work Authorization form. Complete the Service Call Work 

Authorization form for each service call. The compl eted form shall 

include the serial number identifying the component  involved, its 

location, date and time the call was received, natu re of trouble, 

names of the service personnel assigned to the task , instructions 

describing what has to be done, the amount and natu re of the 

materials to be used, the time and date work starte d, and the time 

and date of completion. 

4. Respond to each service call request within two working hours. The 

status of any item of work must be provided within four hours of the 

inquiry during regular working hours, and within si xteen hours after 

regular working hours or as needed to repair equipm ent. 

1.11 SPARE PARTS 

A. Furnish spare parts described below that match p roducts installed and 

that are packaged with protective covering for stor age and identified 

with labels describing contents. 

1. Addressable Relays:  One for every ten installed .  Furnish at least 

one of each type. 

2. Data Line Surge Suppressors:  One for every ten of each type 

installed.  Furnish at least one of each type. 

B. Furnish spare parts shall not be used for any wa rranty-required 

remediation. 

1.12 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced, unless otherwise noted. Publicat ions are referenced 

in the text by the basic designation only.  

B. American Society of Mechanical Engineers (ASME):   

B16.1-1998..............Cast Iron Pipe Flanges and Flanged Fittings 

B31.1-2007..............Power Piping 

B31.8-2007..............Gas Transmission and Distri bution Piping 

Systems 

B31.9-2008..............Building Services Piping  

B40.100-1998............Pressure Gauges and Gauge A ttachments 
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C. American Society of Heating, Refrigerating and A ir-Conditioning 

Engineers  

ASHRAE 135-2008.........A Data Communication Protoc ol for Building 

Automation and Control Networks (ANSI)  

D. American Society for Testing and Materials (ASTM ) 

A53-2006................Pipe, Steel, Black and Hot- Dipped, Zinc-Coated, 

Welded and Seamless  

A106-2006...............Seamless Carbon Steel Pipe for High Temperature 

Service  

E. Consumer Electronics Association (CEA) 

709.1B-2002.............Control Network Protocol Sp ecification 

709.3-1999..............Free-Topology Twisted-Pair Channel 

Specification 

852-A-2004..............Tunneling Component Network  Protocols Over 

Internet Protocol Channels 

F. Federal Communications Commission (FCC) 

EMC-2002................FCC Electromagnetic Complia nce Requirements 

G. Institute of Electrical and Electronics Engineer s, Inc. (IEEE) 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

100-2000................The Authoritative Dictionar y of IEEE Standards 

Terms 

802.1D-2004.............Media Access Control Bridge s 

802.2-2003..............Standards for Local Area Ne tworks: Logical Link 

Control 

802.3-2005..............Information Technology - Te lecommunications and 

Information Exchange between Systems. Local and 

Metropolitan Area Networks - Specific 

Requirements - Part 3: Carrier Sense Multiple 

Access with Collision Detection (CSMA/CD) 

Access Method and Physical Layer Specifications 

(ANSI)  

1100-2005...............Recommended Practice for Po wering and Grounding 

Electronic Equipment (ANSI)  
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C37.90.1-2002...........Surge Withstand Capability (SWC) Tests for 

Relays and Relay Systems Associated with 

Electric Power Apparatus 

C57.13-2008.............Standard Requirements for I nstrument 

Transformers 

C62.41.1-2002...........Guide on the Surges Environ ment in Low-

Voltage(1000 V and Less) AC Power Circuits 

C62.41.2-2002...........Recommended Practice on Cha racterization of 

Surges in Low-Voltage (1000 V and Less) AC 

Power Circuits 

H. International Electrotechnical Commission (IEC) 

IEC 61000-2005..........Electromagnetic Compatibili ty (EMC)- Part 4-5: 

Testing and Measurement Techniques; Surge 

Immunity Test 

I. National Electrical Contractors Association  

NECA 1-2006.............Good Workmanship in Electri cal Construction 

J. National Electrical Manufacturers Association (N EMA) 

250-2008................Enclosures for Electrical E quipment (1000 Volts 

Maximum)  

C12.1-2008..............Electric Meters; Code for E lectricity Metering 

C12.20-2002.............Electricity Meter - 0.2 and  0.5 Accuracy 

Classes 

C62.61-1993.............Gas Tube Surge Arresters on  Wire Line Telephone 

Circuits 

ICS 1-2008..............Standard for Industrial Con trol and Systems 

General Requirements 

K. National Institute of Standards and Technology ( NIST) 

800, Part 39-2008.......[DRAFT] Managing Risk from Information Systems: 

An Organizational Perspective 

800, Part 46-2009.......Guide to Enterprise Telewor k and Remote Access 

Security 

800, Part 52-2009.......Recommended Security Contro ls for Federal 

Information Systems and Organizations  

(FIPS) 200-2006.........Minimum Security Requiremen ts for Federal 

Information and Information Systems 
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L. National Fire Protection Association (NFPA)  

30-08...................Flammable and Combustible L iquids Code  

70-2008.................National Electrical Code (N EC)  

54-06...................National Fuel Gas Code 

85-07...................Boiler and Combustion Syste ms Hazard Code 

101-06..................Life Safety Code 

262-2007................Test for Flame Travel and S moke of Wires and 

Cables for Use in Air-Handling Spaces  

M. NSF International 

14-03...................Plastics Piping Components and Related 

Materials 

61-02...................Drinking Water System Compo nents-Health Effects 

(Sections 1-9) 

N. Telecommunications Industry Association, (TIA/EI A) 

H-088C3.................Pathway Design Handbook  

232-F-2002..............Interface Between Data Term inal Equipment and 

Data Circuit-Terminating Equipment Employing 

Serial Binary Data Interchange 

485-A-2003..............Electrical Characteristics of Generators and 

Receivers for Use in Balanced Digital 

Multipoint System 

568-C.1-2009............Commercial Building Telecom munications Cabling 

Standard 

606-A-2002..............Administration Standard for  the 

Telecommunications Infrastructure 

607-A-2002..............Commercial Building Groundi ng (Earthing) and 

Bonding Requirements for Telecommunications 

O. Underwriters Laboratories, Inc. (UL):  

916-2007................Energy Management Equipment  

5085-3-2007.............UL Standard for Safety Stan dard Low Voltage 

1244-2000...............Electrical and Electronic M easuring and Testing 

Equipment  

1581-2006...............Electrical Wires, Cables, a nd Flexible Cords  
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PART 2 - PRODUCTS 

2.1 ADVANCED UTILITY METERING SYSTEM 

A. Functional Description 

1. Meter and record load profiles.  Chart energy an d water consumption 

patterns. 

a. Calculate and record the following: 

1) Load factor. 

2) Peak demand periods. 

3) Consumption correlated with facility activities.  

b. Measure and record metering data for the followi ng: 

1) Electricity. 

2) Domestic water. 

3) Natural gas. 

c. Software:  calculate allocation of utility costs . 

1) Verify utility bills and analyze alternate energ y rates. 

d. Electric Power Quality Monitoring:  Identify pow er system 

anomalies and measure, display, capture waveforms, and record 

trends and alarms of the following power quality pa rameters: 

1) Voltage regulation and unbalance. 

2) Continuous three-phase rms voltage. 

3) Periodic max./min./avg. samples. 

4) Harmonics. 

5) Voltage excursions. 

f. Demand Management: 

1) Peaking or co-generator control. 

2) Load interlocking. 

3) Load shedding. 

4) Load trimming. 

g. System:  Report equipment status and power syste m control. 

B. Communications Components and Networks 

1. Site Data Aggregation Device and its networked m eters shall 

communicate using BACNet protocol.  Backbone shall communicate using 

ISO 8802-3 (Ethernet) Data Link/Physical layer prot ocol and 

BACnet/IP addressing as specified in ASHRAE/ANSI 13 5-2008, BACnet 

Annex J. 
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a. Control products, communication media, connector s, repeaters, 

hubs, and routers shall comprise a BACnet internetw ork. 

Controller and operator interface communication sha ll conform to 

ANSI/ASHRAE Standard 135-2008, BACnet. 

b. Each controller shall have a communication port for connection to 

an operator interface. 

2. Network Configuration:  High-speed, multi-access , open 

nonproprietary, industry standard LAN and WAN and I nternetworked 

LAN.  

3. Communication protocol; LANs complying with RS-4 85 or RS-485 

accessed through Ethernet, 100 Base-TX Ethernet, an d Modbus TCP/IP. 

4. Network Hardware 

a. Building Point of Connection Hardware 

1) Active equipment and communication interfaces. 

2) Switches, hubs, bridges, routers and servers. 

b. IP Network Hardware 

1) Wire and Cables, copper connectivity devices. 

2) Fiber Optic Patch Panel. 

3) Fiber Optic Media Converter 

4) Ethernet Switch 

5) IP Router 

5. Communication Security  

a. Remote teleworking and remote access of the netw ork shall be 

through a firewall, at the Site Data Aggregation De vice, 

complying with the requirements associated with Lev el 1 security 

in the Federal Information Processing Standard 140- 2 (2002), 

Security Requirements for Cryptographic Modules. 

b. Direct access to network shall be restricted as described in  

2.2 CABLE SYSTEMS - TWISTED PAIR AND FIBER OPTIC  

A. General: 

1. All metallic cable sheaths, etc. (i.e.: risers, underground, station 

wiring, etc. shall be grounded. 

2. Install temporary cable and wire pairs so as to not present a 

pedestrian safety hazard.  Provide for all associat ed work for any 

temporary installation and for removal when no long er necessary. 
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Temporary cable installations are not required to m eet Industry 

Standards; but, must be reviewed and approved by th e VA prior to 

installation. 

3. Cable conductors to provide protection against i nduction in 

circuits. Crosstalk attenuation within the System s hall be in excess 

of -80 dB throughout the frequency ranges specified . 

4. Minimize the radiation of RF noise generated by the System equipment 

so as not to interfere with audio, video, data, com puter main 

distribution frame (MDF), telephone customer servic e unit (CSU), and 

electronic private branch exchange (EPBX) equipment  the System may 

service. 

5. The as-installed drawings shall identify each ca ble as labeled, used 

cable, and bad cable pairs.  

6. Label system’s cables on each end.  Test and cer tify cables in 

writing to the VA before conducting proof-of-perfor mance testing.  

Minimum cable test requirements are for impedance c ompliance, 

inductance, capacitance, signal level compliance, o pens, shorts, 

cross talk, noise, and distortion, and split pairs on all cables in 

the frequency ranges specified. The cable tests sha ll demonstrate 

the operation of this cable at not less than 10 meg a (m) Hertz (Hz) 

full bandwidth, fully channel loaded and a Bit Erro r Rate of a 

minimum of 10-6 at the maximum rate of speed. Make available all 

cable installation and test records at acceptance t esting by the VA 

and shall thereafter be maintained in the Facility’ s Telephone 

Switch Room. All changes (used pair, failed pair, e tc.) shall be 

posted in these records as the change occurs. 

7. Coordinate with the Electrical Contractor to ins tall the telephone 

entrance cable to the nearest point of entry into t he Facility and 

as shown on the drawings. Coordinate with the VA an d the Electrical 

Contractor to provide all cable pairs/circuits from  the Facility 

point of entry to the Telephone Switch Room all tel ephone, FTS, 

DHCP, ATM, Frame Relay, data, pay stations, patient  phones, and any 

low voltage circuits as described herein. 
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8. Provide all cable pairs/circuits from the Server  Room and establish 

circuits throughout the Facility for all cabling as  described 

herein. 

9. Provide proper test equipment to demonstrate tha t cable pairs meet 

each OEM’s standard transmission requirements, and guarantee the 

cable will carry data transmissions at the required  speeds, 

frequencies, and fully loaded bandwidth. 

B. LAN COPPER CABLES 

1. Comply with Section 27 15 00 "Communications Hor izontal Cabling." 

2. RS-485 Cable: 

a. PVC-Jacketed, RS-485 Cable:  Paired, 2 pairs, tw isted, 

No. 22 AWG, stranded (7x30) tinned copper conductor s, PVC 

insulation, unshielded, PVC jacket, and NFPA 70, Ty pe CMG. 

3. Unshielded Twisted Pair Cables:  Category 5e or 6 as specified for 

horizontal cable for data service in Section 27 15 00 

"Communications Horizontal Cabling." 

4. Cabling products shall be tested and certified f or use at data 

speeds up to at least 100 Mbps.  Other types of med ia commonly used 

within IEEE Std 802.3 LANs (e.g., 10Base-T and 10Ba se-2) shall be 

used only in cases to interconnect with existing me dia.  Short 

lengths of media and transceivers may be used in th ese applications.  

Provide separately orderable media, taps and connec tors. 

5. Ethernet Switch shall be IEEE Std 802.3 bridges which shall function 

as the center of a distributed-star architecture an d shall be 

"learning" bridges with spanning tree algorithms in  accordance with 

IEEE Std 802.1D. The switch shall support the conne cted media types 

and shall have a minimum of 150% the required ports  and no fewer 

than 4 ports. One port shall be switch selectable a s an uplink port. 

6. Provide IP router network equipment. The routers  shall be fully 

configurable for protocol types, security, and rout ing selection of 

sub-networks. The router shall meet all requirement s of RFC 1812. 

C. LAN FIBER OPTICAL CABLES 

1. Interior Fiber Optic Cable: Interior Fiber Optic  Cable shall be 

Multimode or Singlemode fiber, 62.5/125 micron for multimode or 

10/125 micron for singlemode micron with SC or ST c onnectors as 
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specified in TIA-568-C.1.  Terminations, patch pane ls, and other 

hardware shall be compatible with the specified fib er and shall be 

as specified in Section 27 15 00 "Communications Ho rizontal 

Cabling."  The data communications equipment shall use the 850-nm 

range of multimode or 1310-nm range of singlemode f iber-optic cable.  

Fiber-optic cable shall be suitable for use with th e 100Base-FX 

standard as defined in IEEE Std 802.3. 

2. Exterior Fiber Optic Cable: Exterior Fiber Optic  Cable shall be 

Multimode or Singlemode Fiber, 62.5/125 micron for multimode or 

10/125 micron for singlemode micron with SC or ST c onnectors as 

specified in TIA-568-C.1. Terminations, patch panel s, and other 

hardware shall be compatible with the specified fib er and shall be 

as specified in Section 27 15 00 "Communications Ho rizontal 

Cabling.". The data communications equipment shall use the 850-nm 

range of multimode or 1310-nm range of singlemode f iber-optic cable. 

Fiber-optic cable shall be suitable for use with th e 100Base-FX 

standard as defined in IEEE Std 802.3. 

3. Fiber Optic Patch Panels shall be wall or rack m ountable and 

designed to provide termination facilities for up t o 24 fibers. Unit 

shall also have capability to be equipped with spli ced trays, six 

packs (for adapters), and blank panels for easy ter mination of the 

fiber bundles and tube cables.  Fiber-optic termina ting equipment 

shall provide for mounting of ST or SC connectors o n an optical 

patch panel. Provide fiber-cable management and cab le-routing 

hardware to assure conformance to minimum fiber and  cable bend 

radii. Connectors on the patch panel shall be ST or  SC feed through.  

Provide access to both sides of the panel. The patc h panel for the 

connectors shall be mounted to facilitate rearrange ment and 

identification. Each apparatus shall have cabling a nd connection 

instructions associated with it. 

4. Fiber Optic media converter shall provide media conversion between 

layer 1 copper and fiber media to support data rate s equal to the 

greater of the physical layer or 100 Mbps as specif ied in IEEE Std 

802.3. 

D. LOW-VOLTAGE WIRING 
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1. Low-Voltage Control Cable:  Multiple conductor, color-coded, 

No. 20 AWG copper, minimum. 

a. Sheath:  PVC; except in plenum-type spaces, use sheath listed for 

plenums. 

b. Ordinary Switching Circuits:  Three conductors, unless otherwise 

indicated. 

c. Switching Circuits with Pilot Lights or Locator Feature:  Five 

conductors, unless otherwise indicated. 

2.3 GROUNDING  

A. Ground cable shields, drain conductors, and equi pment to eliminate 

shock hazard and to minimize ground loops, common-m ode returns, noise 

pickup, cross talk, and other impairments.  Comply with VA 27 05 26 

Grounding and Bonding for Communications Systems an d with VA 26 05 26 

Grounding and Bonding for Electrical Systems. 

2.4 METER COMMUNICATION  

A. Provide a BACNet network allowing communication from the meters’ data 

heads to the Site Data Aggregation Device. 

B. Provide data heads at each meter, converting ana log and pulsed 

information to digital information.  Data heads sha ll allow for up to 

24 hours of data storage (including time stamp, mea sured value, and 

scaling factor). 

1. Each data head shall reside on a BACnet network using the MS/TP Data 

Link/Physical layer protocol.  Each data head shall  have a 

communication port for connection to an operator in terface.  

2. Environment: Data Head hardware shall be suitabl e for the conditions 

ranging from -29°C to 60°C (-20°F to 140°F).  Data Heads used 

outdoors and/or in wet ambient conditions shall be mounted within 

waterproof enclosures and shall be rated for operat ion at conditions 

ranging from -29°C to 60°C (-20°F to 140°F). 

3. Provide a local keypad and display for interroga ting and editing 

data. An optional system security password shall be  available to 

prevent unauthorized use of the keypad and display.   

4. Serviceability. Provide diagnostic LEDs for powe r, communication, 

and processor. All wiring connections shall be made  to field-



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
02-10 

Addendum #2 8/28/14 
 

25 10 10 - 23 

removable, modular terminal strips or to a terminat ion card 

connected by a ribbon cable. 

5. Memory. The building controller shall maintain a ll BIOS and data in 

the event of a power loss for at least 72 hours. 

6. Immunity to power and noise. Controller shall be  able to operate at 

90% to 110% of nominal voltage rating and shall per form an orderly 

shutdown below 80% nominal voltage. Operation shall  be protected 

against electrical noise of 5 to 120 Hz and from ke yed radios up to 

5 W at 1 m (3 ft). 

2.5 ELECTRICAL POWER METERS AND SUB-METERS 

A. ELECTRICAL METER APPLICATIONS 

1. Energy meters in the advanced utility metering s ystem shall have 

models available for amperage ranges of 100-2400 am peres. 

a. The RS-485 communications shall provide communic ations links up 

to 10,000 feet long. 

2. Power meters shall be installed as part of the a dvanced utility 

metering system. 

a. All setup parameters required by the power meter  shall be stored 

in nonvolatile memory and retained in the event of a control 

power interruption. 

b. The power meter may be applied in three-phase, t hree- or four- 

wire systems. 

c. The power meter shall be capable of being applie d without 

modification at nominal frequencies of 50, 60, or 4 00 Hz. 

d. The power meter shall provide for onboard data l ogging, able to 

log data, alarms, waveforms and events. 

B. Physical and Common Requirements 

1. Electrical power meters shall be separately moun ted, and enclosed in 

a NEMA 250, Type 1 enclosure.  Environmental Condit ions:  System 

components shall be capable of withstanding the fol lowing 

environmental conditions without mechanical or elec trical damage or 

degradation of operating capability: 

a. Ambient conditions of 0 to 140 deg F dry bulb an d 20 to 95 

percent relative humidity, noncondensing. 

C. Current and voltage ratings: 
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1. Designed for use with current inputs from standa rd instrument 

current transformers with 5-A secondary and shall h ave a metering 

range of 0-10 A. 

2. Withstand ratings shall be not less than 15 A, c ontinuous; 50 A, 

lasting over 10 seconds, no more frequently than on ce per hour; 

500 A, lasting 1 second, no more frequently than on ce per hour. 

3. Voltage inputs from standard instrument potentia l transformers with 

120 volt secondary output. The power meter shall su pport PT 

primaries through 3.2 MV. 

4. The power meter shall operate properly over a wi de range of control 

power including 90-457 VAC or 100-300 VDC.  

D. Electrical measurements and calculated values 

1. Power meters shall include the following rms Rea l-Time Measurements: 

a. Current:  Each phase, neutral, average of three phases, percent 

unbalance. 

b. Voltage:  Line-to-line each phase, line-to-line average of three 

phases, line-to-neutral each phase, line-to-neutral  average of 

three phases, line-to-neutral percent unbalance. 

c. Power:  Per phase and three-phase total. 

d. Reactive Power:  Per phase and three-phase total . 

e. Apparent Power:  Per phase and three-phase total . 

f. True Power Factor:  Per phase and three-phase to tal. 

g. Displacement Power Factor:  Per phase and three- phase total. 

h. Frequency. 

i. THD:  Current and voltage. 

j. Accumulated Energy:  Real kWh, reactive kVARh, a pparent kVAh 

(signed/absolute). 

k. Incremental Energy:  Real kWh, reactive kVARh, a pparent kVAh 

(signed/absolute). 

l. Conditional Energy:  Real kWh, reactive kVARh, a pparent kVAh 

(signed/absolute). 

2. Power meters shall perform the following demand current 

calculations, per phase, three-phase average and ne utral: 

a. Present. 

b. Running average. 
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c. Last completed interval. 

d. Peak. 

3. Power meters shall perform the following demand real power 

calculations, three-phase total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 

g. Coincident with kVAR demand. 

4. Power meters shall perform the following demand reactive power 

calculations, three-phase total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 

g. Coincident with kVAR demand. 

5. Power meters shall perform the following demand apparent power 

calculations, three-phase total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 

g. Coincident with kVAR demand. 

6. Power meters shall perform the following average  true power factor 

calculations, demand coincident, three-phase total:  

a. Last completed interval. 

b. Coincident with kW peak. 

c. Coincident with kVAR peak. 

d. Coincident with kVA peak. 
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7. Power Analysis Values: 

a. THD, Voltage and Current:  Per phase, three phas e, and neutral. 

b. Displacement Power Factor:  Per phase, three pha se. 

c. Fundamental Voltage, Magnitude and Angle:  Per p hase. 

d. Fundamental Currents, Magnitude and Angle:  Per phase. 

e. Fundamental Real Power:  Per phase, three phase.  

f. Fundamental Reactive Power:  Per phase. 

g. Harmonic Power:  Per phase, three phase. 

h. Phase rotation. 

i Unbalance:  Current and voltage. 

j. Harmonic Magnitudes and Angles for Current and V oltages:  Per 

phase, up to 31st harmonic. 

8. Power meters shall perform one of the following demand calculations, 

selectable by the User; meters shall be capable of performance of 

all of the following demand calculations. 

a. Block interval with optional subintervals:  Adju stable for 1-

minute intervals, from 1 to 60 minutes.  User-defin ed parameters 

for the following block intervals: 

1) Sliding block that calculates demand every secon d, with 

intervals less than 15 minutes, and every 15 second s with an 

interval between 15 and 60 minutes. 

2) Fixed block that calculates demand at end of the  interval. 

3) Rolling block subinterval that calculates demand  at end of 

each subinterval and displays it at end of the inte rval. 

b. Demand calculations initiated by a Utility-furni shed 

synchronization signal: 

1) Signal is a pulse from an external source.  Dema nd period 

begins with every pulse.  Calculation shall be conf igurable as 

either a block or rolling block calculation. 

2) Signal is a communication signal.  Calculation s hall be 

configurable as either a block or rolling block cal culation. 

3) Demand can be synchronized with clock in the pow er meter. 

c. Minimum and maximum values:  Record monthly mini mum and maximum 

values, including date and time of record.  For thr ee-phase 
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measurements, identify phase of recorded value.  Re cord the 

following parameters: 

1) Line-to-line voltage. 

2) Line-to-neutral voltage. 

3) Current per phase. 

4) Line-to-line voltage unbalance. 

5) Line-to-neutral voltage unbalance. 

6) Power factor. 

7) Displacement power factor. 

8) Total power. 

9) Total reactive power. 

10)Total apparent power. 

11)THD voltage L-L. 

12)THD voltage L-N. 

13)THD current. 

14)Frequency. 

d. Harmonic calculation:  display and record the fo llowing: 

1) Harmonic magnitudes and angles for each phase vo ltage and 

current through 31st harmonic.  Calculate for all t hree 

phases, current and voltage, and residual current.  Current 

and voltage information for all phases shall be obt ained 

simultaneously from same cycle. 

2) Harmonic magnitude reported as a percentage of t he fundamental 

or as a percentage of rms values, as selected by th e VA. 

E. Waveform Capture: 

1. Capture and store steady-state waveforms of volt age and current 

channels; initiated manually.  Each capture shall b e for 3 cycles, 

128 data points for each cycle, allowing resolution  of harmonics to 

31st harmonic of basic 60 Hz. 

2. Capture and store disturbance waveform captures of voltage and 

current channels, initiated automatically based on an alarm event.  

Each capture shall be fully configurable for durati on with 

resolution of at least 128 data points per cycle, f or all channels 

simultaneously.  Waveform shall be configurable to capture pre-event 

cycles for analysis. 
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3. Store captured waveforms in internal nonvolatile  memory; available 

for PC display, archiving, and analysis. 

F. Meter accuracy: 

1. Comply with ANSI C12.20, Class 0.5; and IEC 6068 7, Class 0.5 for 

revenue meters. 

2. Accuracy from Light to Full Rating: 

a. Power:  Accurate to 0.5 percent of reading. 

b. Voltage and Current:  Accurate to 0.5 percent of  reading. 

c. Power Factor:  Plus or minus 0.005, from 0.5 lea ding to 0.5 

lagging. 

d. Frequency:  Plus or minus 0.01 Hz at 45 to 67 Hz . 

G. Meter input, sampling, display, output, recordin g and reading 

Capabilities 

1. Input:  One digital input signal. 

a. Normal mode for on/off signal. 

b. Demand interval synchronization pulse, accepting  a demand 

synchronization pulse from a utility demand meter. 

c. Conditional energy signal to control conditional  energy 

accumulation. 

d. GPS time synchronization. 

2. Sampling: 

a. Current and voltage shall be digitally sampled a t a rate high 

enough to provide accuracy to 63rd harmonic of 60-H z fundamental. 

b. Power monitor shall provide continuous sampling at a rate of 128 

samples per cycle on all voltage and current channe ls in the 

meter. 

3. Display Monitor: 

a. Backlighted LCD to display metered data with tou ch-screen or  

touch-pad selecting device. 

b. Touch-screen display shall be a minimum 12-inch diagonal, 

resolution of 800 by 600 RGB pixels, 256 colors; NE MA 250, Type 1 

display enclosure. 

c. Display four values on one screen at same time. 

1) Coordinate list below with meter capabilities sp ecified in 

subparagraphs above. 
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2) Current, per phase rms, three-phase average and neutral. 

3) Voltage, phase to phase, phase to neutral, and t hree-phase 

averages of phase to phase and phase to neutral. 

4) Real power, per phase and three-phase total. 

5) Reactive power, per phase and three-phase total.  

6) Apparent power, per phase and three-phase total.  

7) Power factor, per phase and three-phase total. 

8) Frequency. 

9) Demand current, per phase and three-phase averag e. 

10)Demand real power, three-phase total. 

11)Demand apparent power, three-phase total. 

12)Accumulated energy (MWh and MVARh). 

13)THD, current and voltage, per phase. 

d. Reset:  Allow reset of the following parameters at the display: 

1) Peak demand current. 

2) Peak demand power (kW) and peak demand apparent power (kVA). 

3) Energy (MWh) and reactive energy (MVARh). 

4. Outputs: 

a. Operated either by user command sent via communi cation link, or 

set to operate in response to user-defined alarm or  event. 

b. Closed in either a momentary or latched mode as defined by user. 

c. Each output relay used in a momentary contact mo de shall have an 

independent timer that can be set by user. 

d. One digital KY pulse to a user-definable increme nt of energy 

measurement.  Output ratings shall be up to 120-V a c, 300-V dc, 

50 mA, and provide 3500-V rms isolation. 

e. One relay output module, providing a load voltag e range from 20- 

to 240-V ac or from 20- to 30-V dc, supporting a lo ad current of 

2 A. 

f. Output Relay Control: 

1) Relay outputs shall operate either by user comma nd sent via 

communication link or in response to user-defined a larm or 

event. 

2) Normally open and normally closed contacts, fiel d configured 

to operate as follows: 
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a) Normal contact closure where contacts change sta te for as 

long as signal exists. 

b) Latched mode when contacts change state on recei pts of a 

pickup signal; changed state is held until a dropou t signal 

is received. 

c) Timed mode when contacts change state on receipt  of a 

pickup signal; changed state is held for a preprogr ammed 

duration. 

d) End of power demand interval when relay operates  as 

synchronization pulse for other devices. 

e) Energy Pulse Output:  Relay pulses quantities us ed for 

absolute kWh, absolute kVARh, kVAh, kWh In, kVARh I n, kWh 

Out, and kVARh Out. 

f) Output controlled by multiple alarms using Boole an-type 

logic. 

5. Onboard Data Logging: 

a. Store logged data, alarms, events, and waveforms  in 2 MB of 

onboard nonvolatile memory. 

b. Stored Data: 

1) Billing Log:  User configurable; data shall be r ecorded every 

15 minutes, identified by month, day, and 15-minute  interval.  

Accumulate 24 months of monthly data, 32 days of da ily data, 

and between 2 to 52 days of 15-minute interval data , depending 

on number of quantities selected. 

2) Custom Data Logs:  three user-defined log(s) hol ding up to 96 

parameters.  Date and time stamp each entry to the second and 

include the following user definitions: 

a) Schedule interval. 

b) Event definition. 

c) Configured as "fill-and-hold" or "circular, firs t-in first-

out." 

3) Alarm Log:  Include time, date, event informatio n, and 

coincident information for each defined alarm or ev ent. 

4) Waveform Log:  Store captured waveforms configur ed as "fill-

and-hold" or "circular, first-in first-out." 
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c. Default values for all logs shall be initially s et at factory, 

with logging to begin on device power up. 

6. Alarms. 

a. User Options: 

1) Define pickup, dropout, and delay. 

2) Assign one of four severity levels to make it ea sier for user 

to respond to the most important events first. 

3) Allow for combining up to four alarms using Bool ean-type logic 

statements for outputting a single alarm. 

b. Alarm Events: 

1) Over/undercurrent. 

2) Over/undervoltage. 

3) Current imbalance. 

4) Phase loss, current. 

5) Phase loss, voltage. 

6) Voltage imbalance. 

7) Over kW demand. 

8) Phase reversal. 

9) Digital input off/on. 

10)End of incremental energy interval. 

11)End of demand interval. 

2.6 WATER AND GAS METER DEVICES 

A. Water, oil and gas meter applications: 

1. Natural Gas Meters: provide vortex-shedding flow meters with pressure 

sensors. 

2. Potable (Domestic) Water: provide a magnetic flo wmeter in new 

installations; provide an ultrasonic or vortex-shed ding flowmeter 

with pressure sensor in existing installations whic h service 

interruption is not allowed. 

3. Make-up Water Meters to Cooling Towers: provide a magnetic flowmeter 

in new installations; provide a vortex-shedding flo wmeter with 

pressure sensor in existing installations which ser vice interruption 

is not allowed. 

B. Associated Devices (to provide outside air condi tions as well as energy 

metering, not merely flow metering): 
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1. Temperature Sensors: Resistance Temperature Devi ce (RTD) with an 

integral transmitter type. 

a. Immersion sensors shall be provided with a separ able thermowell. 

Pressure rating of well is to be consistent with th e system 

pressure in which it is to be installed. 

b. Outdoor air temperature sensors shall have water tight inlet 

fittings and be shielded from direct sunlight. 

c. Output Signal: 4-20 ma or digital. 

2. Humidity Sensors: Bulk polymer sensing element t ype. 

a. Outdoor humidity sensors shall be furnished with  element guard 

and mounting plate and have a sensing range of 0 to  100 percent 

RH.  

b. Output Signal: 4-20 ma continuous output signal.  

3. Flowmeter shall be as specified in Section 23 09  11, in the 

“Turbine-Type Natural Gas Flow Meters” paragraph.  Provide data head 

on meter as specified in this section.   

PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. Cabling 

1. Install Category 5e UTP, Category 6 UTP, and opt ical fiber cabling 

system as detailed in TIA-568-C.1, TIA/EIA-568-B.2,  or TIA-568-C.3. 

2. Screw terminals shall not be used except where s pecifically 

indicated on plans. 

3. Use an approved insulation displacement connecti on (IDC) tool kit 

for copper cable terminations. 

4. Do not untwist Category 5e, Category 6 UTP cable s more than 12 mm 

(1/2 inch) from the point of termination to maintai n cable geometry. 

5. Provide service loop on each end of the cable, 3  m (10 feet) at the 

server rack and 304 mm (12 inches) at the meter. 

6. Do not exceed manufacturers' cable pull tensions  for copper and 

optical fiber cables. 

7. Provide a device to monitor cable pull tensions.   Do not exceed 110 

N (25 pounds) pull tension for four pair copper cab les. 

8. Do not chafe or damage outer jacket materials. 

9. Use only lubricants approved by cable manufactur er. 
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10.Do not over cinch cables, or crush cables with s taples. 

11.For UTP cable, bend radii shall not be less than  four times the 

cable diameter. 

12.Cables shall be terminated; no cable shall conta in unterminated 

elements. 

13.Cables shall not be spliced. 

14.Label cabling in accordance with paragraph Label ing in this section. 

B. Labeling 

1. Labels: Provide labeling in accordance with TIA/ EIA-606-A.  

Handwritten labeling is unacceptable.  Stenciled le ttering for all 

circuits shall be provided using laser printer. 

2. Cables: Cables shall be labeled using color labe ls on both ends with 

identifiers in accordance with TIA/EIA-606-A. 

C. Grounding: ground exposed, non-current-carrying metallic parts of 

electrical equipment, metallic raceway systems, gro unding conductor in 

metallic and nonmetallic raceways, telecommunicatio ns system grounds, 

and grounding conductor of nonmetallic sheathed cab les, as well as 

equipment to eliminate shock hazard and to minimize  ground loops, 

common-mode returns, noise pickup, cross talk, and other impairments.  

Comply with VA 27 05 26 GROUNDING AND BONDING FOR COMMUNICATIONS 

SYSTEMS and with VA 26 05 26 GROUNDING AND BONDING FOR ELECTRICAL 

SYSTEMS. 

D. Surge Protection 

1. Provide surge protective devices on all metallic  cables entering and 

leaving an interior environment to an exterior envi ronment or vice 

versa, i.e. surge protective device at each interio r location of a 

penetration to the exterior environment. 

E. Network Hardware 

1. System components and appurtenances shall be ins talled in accordance 

with the manufacturer's instructions and as shown.  Necessary 

interconnections, services, and adjustments require d for a complete 

and operable wired or wireless data transmission sy stem shall be 

provided and shall be fully integrated with the con figured network 

chosen for the project. 

F. Electrical Meters 
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1. Power monitoring and control components shall al l be factory 

installed, wired and tested prior to shipment to th e job site. 

2. All control power, CT, PT and data communication s wire shall be 

factory wired and harnessed within the equipment en closure. 

3. Where external circuit connections are required,  terminal blocks 

shall be provided and the manufacturer’s drawings m ust clearly 

identify the interconnection requirements including  wire type to be 

used. 

4. All wiring required to externally connect separa te equipment lineups 

shall be furnished and installed at the site as par t of the 

contractor’s responsibility. 

5. Contractor interconnection wiring requirements s hall be clearly 

identified on the power monitoring and control syst em shop drawings. 

I. Water and Gas Meters 

1. Thermowells 

a. Install thermowells with socket extending a mini mum of 2 inches 

into fluid or one-third of pipe diameter and in ver tical position 

in piping tees. 

b. Install thermowells of sizes required to match t emperature sensor 

connectors.  Include bushings if required to match sizes. 

c. Install thermowells with extension on insulated piping. 

d. Fill thermowells with heat-transfer medium. 

2. Provide a test plug beside each temperature sens or. 

3. Flow meters, general 

a. Install meters and gages adjacent to machines an d equipment to 

allow service and maintenance of meters, gages, mac hines, and 

equipment. 

b. Connect flowmeter-system elements to meters, con nect flowmeter 

transmitters to meters, and connect thermal-energy meter 

transmitters to meters. 

c. Assemble and install connections, tubing, and ac cessories between 

flow-measuring elements and flowmeters according to  

manufacturer's written instructions. 

d. Install flowmeter elements in accessible positio ns in piping 

systems. 
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e. Install flowmeter, with minimum 20 x pipe diamet er straight 

lengths of pipe upstream and minimum 10 x pipe diam eter straight 

lengths of pipe downstream from flowmeter unless ot herwise 

indicated by manufacturer’s written instructions. 

f. Mount thermal-energy meters on wall if accessibl e; if not, 

provide brackets to support meters. 

3.2 ADJUSTING AND IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

3.3 FIELD QUALITY CONTROL 

A. The power monitoring and control system vendor m ust be able to provide 

development, integration and installation services required to complete 

and turn over a fully functional system including:  

1. Project management to coordinate personnel, info rmation and on-site 

supervision for the various levels and functions of  suppliers 

required for completion of the project. 

2. All technical coordination, installation, integr ation, and testing 

of all components. 

3. Detailed system design and system drawings. 

B. Cabling, equipment and hardware manufacturers sh all have a minimum of 5 

years experience in the manufacturing, assembly, an d factory testing of 

components which comply with EIA TIA/EIA-568-B.1, E IA TIA/EIA-568-B.2 

and EIA TIA/EIA-568-B.3. 

C. The network cabling contractor shall be a firm w hich is regularly and 

professionally engaged in the business of the appli cations, 

installation, and testing of the specified network cabling systems and 

equipment.  The contractor shall demonstrate experi ence in providing 

successful systems within the past 3 years.  Submit  documentation for a 

minimum of three and a maximum of five successful n etwork cabling 

system installations. 

1. Supervisors and installers assigned to the insta llation of this 

system or any of its components shall be Building I ndustry 

Consulting Services International (BICSI) Registere d Cabling 
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Installers, Technician Level.  Submit documentation  of current BICSI 

certification for each of the key personnel. 

3.4 ACCEPTANCE TESTING 

A. Develop testing procedures to address all specif ied functions and 

components of the Advanced Utility Metering System (AUMS).  Testing 

shall demonstrate proper and anticipated responses to normal and 

abnormal operating conditions. 

1. Provide skilled technicians to start and operate  equipment.   

2. Coordinate with equipment manufacturers to deter mine specific 

requirements to maintain the validity of the warran ty. 

3. Correct deficiencies and make necessary adjustme nts to O&M manuals 

and as-built drawings for issues identified in test ing. 

4. Provide all tools to start, check-out and functi onally test 

equipment and systems. 

5. Correct deficiencies and make necessary adjustme nts to O&M manuals 

and as-built drawings for issues identified in any testing  

6. Review test procedures, testing and results with  Government. 

B. Testing checklists: Develop project-specific che cklists to document the 

systems and all components are installed in accorda nce with the 

manufacturers recommendation and the Contract Docum ents. 

C. Before testing, the following prerequisite items  must be completed.  

1. All related equipment has been started and start -up reports and 

checklists submitted and approved as ready for test ing: 

2. All associated system functions for all interloc king systems are 

programmed and operable per contract documents. 

3. All punchlist items for the AUMS and equipment a re corrected. 

4. The test procedures reviewed and approved. 

5. Safeties and operating ranges reviewed. 

D. The following testing shall be included: 

1. Demonstrate reporting of data and alarm conditio ns for each point 

and ensure that alarms are received at the assigned  location, 

including Site Data Collection Device. 

2. Demonstrate ability of software program to funct ion for the intended 

application. 
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3. Demonstrate via graphed trends to show the repor ts are executed in 

correct manner. 

4. Demonstrate that the meter readings are accurate  using portable NIST 

traceable portable devices and calibrated valves in  the piping 

system 

5. Demonstrate that the systems perform  during pow er loss and 

resumption of power. 

E. Copper cables: Contractor shall provide all nece ssary testing equipment 

to test all copper network circuit cables. Tests sh all conform to 

EIA/TIA 568B Permanent Link testing criteria.  All testers are to be 

EIA/TIA 568B, Level IIe compliant.  The primary fie ld test parameters 

are: 

1. Wire map: The wire map test is intended to verif y pair to pin 

termination at each end and check for installation connectivity 

errors. For each of the conductors in the cable, th e wire map 

indicates: 

a. Continuity to the remote end  

b. Shorts between any two or more conductors 

c. Crossed pairs 

d. Reversed pairs 

e. Split pairs 

f. Any other mis-wiring 

2. Length requirements: The maximum physical length  of the basic link 

shall be 94 meters (including test equipment cords) . 

3. Insertion Loss: Worst case insertion loss relati ve to the maximum 

insertion loss allowed shall be reported. 

4. Near-end crosstalk (NEXT) loss: Field tests of N EXT shall be 

performed at both ends of the test configuration. 

5. Power sum near-end crosstalk (PSNEXT) loss 

6. Equal-level far-end crosstalk (ELFEXT: Field tes ts of ELFEXT shall 

be performed at both ends of the test configuration  

7. Power sum equal-level far-end crosstalk (PSELFEX T): Must be 

determined from both ends of the cable. Power sum N ear End Crosstalk 

is not a category 3 parameter.  For all frequencies  from 1 to 100 

MHz, the category 5e PSELFEXT of the cabling shall be measured in 
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accordance with annex E of ANSI/TIA/EIA-568-B.2 and  shall meet the 

values determined using equations (12) and (13) for  the permanent 

link. PSELFEXT is not a required category 3 measure ment parameter. 

8. Return loss: Includes all the components of the link.  The limits 

are based on the category of components and cable l engths.  Return 

loss must be tested at both ends of the cable. Cabl ing return loss 

is not a required measurement for category 3 cablin g. 

9. Propagation delay and delay skew: Propagation de lay is the time it 

takes for a signal to propagate from one end to the  other. 

Propagation delay shall be measured in accordance w ith annex D of 

ANSI/TIA/EIA-568 B.2. The maximum propagation delay  for all category 

permanent link configurations shall not exceed 498 ns measured at 10 

MHz.  Delay skew is a measurement of the signaling delay difference 

from the fastest pair to the slowest. Delay skew sh all be measured 

in accordance with annex D of ANSI/TIA/EIA-568-B.2.  The maximum 

delay skew for all category permanent link configur ations shall not 

exceed 44 ns. 

10.Administration: In addition to Pass/Fail indicat ions, measured 

values of test parameters should be recorded in the  administration 

system.  Any reconfiguration of link components aft er testing may 

change the performance of the link and thus invalid ates previous 

test results. Such links shall require retesting to  regain 

conformance.  

11.Test equipment connectors and cords: Adapter cor ds that are 

qualified and determined by the test equipment manu facturer to be 

suitable for permanent link measurements shall be u sed to attach the 

field tester to the permanent link under considerat ion. 

12.Test setup: The permanent link test configuratio n is to be used by 

installers and users of data telecommunications sys tems to verify 

the performance of permanently installed cabling. A  schematic 

representation of the permanent link is illustrated  in figure 1. The 

permanent link consists of up to 90 m (295 ft) of h orizontal cabling 

and one connection at each end and may also include  an optional 

transition/consolidation point connection. The perm anent link 
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excludes both the cable portion of the field test i nstrument cord 

and the connection to the field test instrument. 

13.Replace or repair and cables, connectors, and/or  terminations found 

to be defective. 

14.Repair, replace, and/or re-work any or all defec tive components to 

achieve cabling tests which meet or exceed 568B per manent link 

requirements prior to acceptance of the installatio n or payment for 

services. 

F. Optical Fiber cables: Contractor shall provide a ll necessary testing 

equipment to test all optical fiber cables. 

1. Attenuation Testing:  

a. Singlemode testing shall conform to TIA/EIA 526- 7 Method A.1 

single jumper reference and TIA/EIA 568-B-1 require ments for link 

segment testing. 

b. Multimode testing shall conform to TIA/EIA 526-1 4-A Method B 

single jumper reference and TIA/EIA 568-B-1 require ments for link 

segment testing. 

c. Attenuation testing shall be performed in one di rection at each 

operating wavelength. 

d. Testing of backbone fiber optic cabling shall be  performed from 

main telecommunications room to each telecommunicat ions room. 

e. Testing of horizontal fiber optic cabling shall be performed from 

telecommunications room to station outlet location.  

f. Tester shall be capable of recording and reporti ng test reading 

in an electronic format.   

2. OTDR Testing:  

a. OTDR testing is required on all backbone fiber o ptic cables  

b. The test shall be preformed as per the EIA/TIA 4 55-61. 

c. Multimode testing shall be performed with a mini mum 80 meter 

launch cable. 

d. Singlemode testing shall be performed with a min imum of 500 meter 

launch cable. 

e. Tests shall be performed on each fiber in each d irection at both 

operating wavelengths. 
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3. Test report data shall reference cables by cable  labeling standards.  

Tests shall be submitted on a 1.5mb, 3.5" DOS forma tted floppy disk. 

Contractor shall provide tests in the native file f ormat of the 

tester.  Contractor shall provide all software need ed to view, 

print, and edit tests. 

4. Replace or repair and defective cables, connecto rs, terminations, 

etc. 

5. Mated connector pairs shall have no more than 0. 5dB loss.   Fusion 

splices shall have no more than .15dB loss per spli ce.   Cable 

attenuation shall be no more than 2% more than the attenuation of 

the cable on the reel as certified at the factory.  Repair, replace, 

and/or rework any or all defective components to ac hieve specified 

test results prior to acceptance of the installatio n or payment for 

services. 

G. Wireless Modems: Test system by sending 100,000 commands. Frame error 

rate shall not be greater than 5 out 100,000 comman ds. 

3.5 DEMONSTRATION AND INSTRUCTION 

A. Furnish the services of a factory-trained engine er or technician for a 

total of two four-hour classes to instruct designat ed Facility 

Information Technologies personnel. Instruction sha ll include cross 

connection, corrective, and preventive maintenance of the wired network 

system and connectivity equipment. 

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

provided and executed. Training will be scheduled a t the convenience of 

the Facilities Contracting Officer and Chief of Eng ineering Service. 

C. On-site start-up and training of the advanced ut ility metering system 

shall include a complete working demonstration of t he system with 

simulation of possible operating conditions that ma y be encountered. 

1. Include any documentation and hands-on exercises  necessary to enable 

electrical and mechanical operations personnel to a ssume full 

operating responsibility for the advanced utility m onitoring system 

after completion of the training period. 

D. Include 6 days on-site start-up assistance and 3  days on-site training 

in two sessions separated by minimum 1 month. 
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E. Regularly schedule and make available factory tr aining for VA staff 

training on all aspects of advanced utility meterin g system including: 

1. Comprehensive software and hardware setup, confi guration, and 

operation. 

2. Advanced monitoring and data reporting. 

3. Advanced power quality and disturbance monitorin g. 

F. Before the system is accepted by the VA, the con tractor shall walk-

through the installation with the VA's representati ve and the design 

engineer to verify proper installation.  The contra ctor may be 

requested to open enclosures and terminal compartme nts to verify cable 

labeling and/or installation compliance. 

G. As-built drawings shall be provided noting the e xact cable path and 

cable labeling information.  Drawings in .DWG forma t will be available 

to the contractor.  As-builts shall be submitted to  the VA on disk 

saved as .DXF or .DWG files.  Redline hardcopies sh all be provided as 

well.  CAD generated as-built information shall be shown on a new layer 

named AS_BUILT. 

----- END ----- 
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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical systems, material s, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

switchboards,  panelboards,  generators, automatic transfer switches, 

and other items and arrangements for the specified items are shown on 

the drawings. 

C. Conductor ampacities specified or shown on the d rawings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. The International Building Code (IBC), National Electrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements for 

materials and installation. 

B. The drawings and specifications shall govern in those instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled, or certified by a 

Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 
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standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 

B. Definitions: 

1. Listed: Materials and equipment included in a li st published by an 

organization that is acceptable to the Authority Ha ving Jurisdiction 

and concerned with evaluation of products or servic es, that 

maintains periodic inspection of production or list ed materials and 

equipment or periodic evaluation of services, and w hose listing 

states that the materials and equipment either meet s appropriate 

designated standards or has been tested and found s uitable for a 

specified purpose. 

2. Labeled: Materials and equipment to which has be en attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the Authority Having Jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled materials and equipment, and by whose la beling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified: Materials and equipment which: 

a. Have been tested and found by a NRTL to meet nat ionally 

recognized standards or to be safe for use in a spe cified manner. 

b. Are periodically inspected by a NRTL. 

c. Bear a label, tag, or other record of certificat ion. 

4. Nationally Recognized Testing Laboratory: Testin g laboratory which 

is recognized and approved by the Secretary of Labo r in accordance 

with OSHA regulations. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturer’s Qualifications: The manufacturer shall regularly and 

currently produce, as one of the manufacturer's pri ncipal products, the 

materials and equipment specified for this project,  and shall have 

manufactured the materials and equipment for at lea st three years. 

B. Product Qualification: 
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1. Manufacturer's materials and equipment shall hav e been in 

satisfactory operation, on three installations of s imilar size and 

type as this project, for at least three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

 
C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within fo ur hours of receipt 

of notification that service is needed. Submit name  and address of 

service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division 26 are the 

latest issue, unless otherwise noted. 

B. Products specified in all sections of Division 2 6 shall comply with the 

applicable publications listed in each section. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 
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D. Factory wiring and terminals shall be identified  on the equipment being 

furnished and on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The Contractor shall notify the Government through the COTR a 

minimum of 15 working days prior to the manufacture r’s performing 

the factory tests. 

2. Four copies of certified test reports shall be f urnished to the COTR 

two weeks prior to final inspection and not more th an 90 days after 

completion of the tests. 

3. When materials and equipment fail factory tests,  and re-testing and 

re-inspection is required, the Contractor shall be liable for all 

additional expenses for the Government to witness r e-testing. 

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS 

A. Where the Government or the Contractor requests variations from the 

contract requirements, the connecting work and rela ted components shall 

include, but not be limited to additions or changes  to branch circuits, 

circuit protective devices, conduits, wire, feeders , controls, panels 

and installation methods. 

1.8 MATERIALS AND EQUIPMENT PROTECTION 

A. Materials and equipment shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store materials and equipment indoors in clean d ry space with 

uniform temperature to prevent condensation.   

2. During installation, equipment shall be protecte d against entry of 

foreign matter, and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be repaired or replaced,  as determined by 

the COTR. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 
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5. Damaged paint on equipment shall be refinished w ith the same quality 

of paint and workmanship as used by the manufacture r so repaired 

areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work shall comply with the requir ements of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B. Job site safety and worker safety is the respons ibility of the 

Contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 

1. Electricians must use full protective equipment (i.e., certified and 

tested insulating material to cover exposed energiz ed electrical 

components, certified and tested insulated tools, e tc.) while 

working on energized systems in accordance with NFP A 70E. 

2. Before initiating any work, a job specific work plan must be 

developed by the Contractor with a peer review cond ucted and 

documented by the COTR and Medical Center staff. Th e work plan must 

include procedures to be used on and near the live electrical 

equipment, barriers to be installed, safety equipme nt to be used, 

and exit pathways. 

3. Work on energized circuits or equipment cannot b egin until prior 

written approval is obtained from the COTR. 

D. For work that affects existing electrical system s, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 
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or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interference. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working clearances shall not be less than specif ied in the NEC. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not readily accessible for operation and maintenance, the 

equipment shall be removed and reinstalled as direc ted at no 

additional cost to the Government. 

2. "Readily accessible” is defined as being capable  of being reached 

quickly for operation, maintenance, or inspections without the use 

of ladders, or without climbing or crawling under o r over obstacles 

such as, but not limited to, motors, pumps, belt gu ards, 

transformers, piping, ductwork, conduit and raceway s. 

D. Electrical service entrance equipment and arrang ements for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric utility 

company’s system, and obtain electric utility compa ny approval for 

sizes and settings of these devices. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards, panelboa rds, cabinets, motor 

controllers, fused and non-fused safety switches, g enerators, automatic 

transfer switches, separately enclosed circuit brea kers, individual 

breakers and controllers in switchboards, control d evices and other 

significant equipment. 

B. Identification signs for Normal Power System equ ipment shall be 

laminated black phenolic resin with a white core wi th engraved 
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lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic resin 

with a white core with engraved lettering. Letterin g shall be a minimum 

of 12 mm (1/2 inch) high. Identification signs shal l indicate equipment 

designation, rated bus amperage, voltage, number of  phases, number of 

wires, and type of EES power branch as applicable.  Secure nameplates 

with screws. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 

including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit to the COTR in accordance with Section 01  33 23, SHOP DRAWINGS, 

PRODUCT DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C. All submittals shall include six copies of adequ ate descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 05 11 - 8 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, manuals, 

pictures, nameplate data, and test reports as requi red. 

 
2. Submittals are required for all equipment anchor s and supports.  

Submittals shall include weights, dimensions, cente r of gravity, 

standard connections, manufacturer's recommendation s and behavior 

problems (e.g., vibration, thermal expansion, etc.)  associated with 

equipment or piping so that the proposed installati on can be 

properly reviewed. Include sufficient fabrication i nformation so 

that appropriate mounting and securing provisions m ay be designed 

and attached to the equipment. 

3. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems, and equipment asse mblies. All 

terminal points and wiring shall be identified on w iring diagrams. 

4. Parts list which shall include information for r eplacement parts and 

ordering instructions, as recommended by the equipm ent manufacturer. 

F. Maintenance and Operation Manuals:  

1. Submit as required for systems and equipment spe cified in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 
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3. Provide a table of contents and assemble the man ual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  and 

replacement parts, and name of servicing organizati on. 

j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f shop drawings, 

manuals, test reports, certifications, and samples as applicable. 

H. After approval and prior to installation, furnis h the COTR with one 

sample of each of the following: 

1. A minimum 300 mm (12 inches) length of each type  and size of wire 

and cable along with the tag from the coils or reel s from which the 

sample was taken. The length of the sample shall be  sufficient to 

show all markings provided by the manufacturer. 

2. Each type of conduit coupling, bushing, and term ination fitting.  

3. Conduit hangers, clamps, and supports.  

4. Duct sealing compound.  
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5. Each type of receptacle, toggle switch, lighting  control sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The Contractor shall furnish the instruments, ma terials, and labor for 

tests. 

B. Where systems are comprised of components specif ied in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between various 

manufacturer’s representatives and technicians so t hat a complete, 

functional, and operational system is delivered to the Government. 

C. When test results indicate any defects, the Cont ractor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.15 WARRANTY 

A. All work performed and all equipment and materia l furnished under this 

Division shall be free from defects and shall remai n so for a period of 

one year from the date of acceptance of the entire installation by the 

Contracting Officer for the Government. 

1.16 INSTRUCTION 

A. Instruction to designated Government personnel s hall be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B. Furnish the services of competent instructors to  give full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 
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installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C. A training schedule shall be developed and submi tted by the Contractor 

and approved by the COTR at least 30 days prior to the planned 

training. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

---END--- 
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SECTION 26 05 13 
MEDIUM-VOLTAGE CABLES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

medium-voltage cables, indicated as cable or cables  in this section, 

and medium-voltage cable splices and terminations. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for medium-voltage cables. 

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Manholes and 

ducts for medium-voltage cables. 

E. Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, ME DIUM-VOLTAGE 

TRANSFORMERS: Medium-voltage cable terminations for  use in pad-mounted, 

liquid-filled, medium-voltage transformers. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES) in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Medium-voltage cables shall be thoroughly tested  at the factory per 

NEMA WC 74 to ensure that there are no electrical d efects. Factory 

tests shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 
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1) Complete electrical ratings. 

2) Installation instructions. 

2. Samples:  

a. After approval and prior to installation, furnis h the COTR with a 

sample of each type and size of cable per the requi rements of 

Section 25 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS. 

3. Certifications: 

a. Factory Test Reports: Submit certified factory p roduction test 

reports for approval. 

b. Field Test Reports: Submit field test reports fo r approval. 

c. Compatibility: Submit a certificate from the cab le manufacturer 

that the splices and terminations are approved for use with the 

cable. 

d. Two weeks prior to final inspection, submit the following.  

1) Certification by the manufacturer that the cable s, splices, 

and terminations conform to the requirements of the  drawings 

and specifications. 

2) Certification by the Contractor that the cables,  splices, and 

terminations have been properly installed and teste d. 

3) Certification by the Contractor that each splice  and each 

termination were completely installed in a single c ontinuous 

work period by a single qualified worker without an y overnight 

interruption. 

4. Qualified Worker Approval: 

a. Qualified workers who install and test cables, s plices, and 

terminations shall have not fewer than five years o f experience 

splicing and terminating cables equivalent to those  being spliced 

and terminated, including experience with the mater ials in the 

approved splices and terminations. 

b. Furnish satisfactory proof of such experience fo r each qualified 

worker who splices or terminates the cables. 
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1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American Society for Testing and Materials (ASTM ): 

B3-01 (2007)............Standard Specification for Soft or Annealed 

Copper Wire  

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

48-09...................Test Procedures and Require ments for 

Alternating-Current Cable Terminations Used on 

Shielded Cables Having Laminated Insulation 

Rated 2.5 kV through 765 kV or Extruded 

Insulation Rated 2.5 kV through 500 kV 

386-95..................Separable Insulated Connect or Systems for Power 

Distribution Systems above 600 V 

400-01..................Guide for Field Testing and  Evaluation of the 

Insulation of Shielded Power Cable Systems 

400.2-04................Guide for Field Testing of Shielded Power Cable 

Systems Using Very Low Frequency (VLF) 

400.3-06................Guide for Partial Discharge  Testing of Shielded 

Power Cable Systems in a Field Environment 

404-00..................Extruded and Laminated Diel ectric Shielded 

Cable Joints Rated 2500 V to 500,000 V 

D. National Electrical Manufacturers Association (N EMA): 

WC 71-99................Non-Shielded Cables Rated 2 001-5000 Volts for 

Use in the Distribution of Electric Energy 

WC 74-06................5-46 KV Shielded Power Cabl e for Use in the 

Transmission and Distribution of Electric 

Energy 

E. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

F. Underwriters Laboratories (UL): 

1072-06 ................Medium-Voltage Power Cables  
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1.7 SHIPMENT AND STORAGE 

A. Cable shall be shipped on reels such that it is protected from 

mechanical injury. Each end of each length of cable  shall be 

hermetically sealed with manufacturer’s end caps an d securely attached 

to the reel.  

B. Cable stored and/or cut on site shall have the e nds turned down, and 

sealed with cable manufacturer’s standard cable end  seals, or field-

installed heat-shrink cable end seals. 

 
PART 2 - PRODUCTS 

2.1 CABLE 

A. Cable shall be in accordance with the NEC and NE MA WC 71, WC 74, and UL 

1072. 

B. Single conductor stranded copper conforming to A STM B3.  

C. Voltage Rating: 

1. 15,000 V cable shall be used on all distribution  systems with 

voltages ranging from 5,000 V to 15,000 V.// 

D. Insulation: 

1. Insulation level shall be 133%. 

2. Types of insulation: 

a. Cable type abbreviation, EPR: Ethylene propylene  rubber 

insulation shall be thermosetting, light and heat s tabilized. 

 

E. Insulation shield shall be semi-conducting.  Con ductor shield shall be 

semi-conducting. 

F. Insulation shall be wrapped with copper shieldin g tape, helically-

applied over semi-conducting insulation shield. 

G. Heavy duty, overall protective polyvinyl chlorid e jacket shall enclose 

every cable. The manufacturer's name, cable type an d size, and other 

pertinent information shall be marked or molded cle arly on the overall 

protective jacket. 

H. Cable temperature ratings for continuous operati on, emergency overload 

operation, and short circuit operation shall be not  less than the NEC, 

NEMA WC 71, or NEMA WC 74 standard for the respecti ve cable. 
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2.2 SPLICES AND TERMINATIONS  

A. Materials shall be compatible with the cables be ing spliced and 

terminated, and shall be suitable for the prevailin g environmental 

conditions. 

B. In locations where moisture might be present, th e splices shall be 

watertight. In manholes and pullboxes, the splices shall be 

submersible. 

C. Splices: 

1. Shall comply with IEEE 404. Include all componen ts required for 

complete splice, with detailed instructions. 

D. Terminations: 

1. Shall comply with IEEE 48. Include shield ground  strap for shielded 

cable terminations. 

 2. Load-break terminations for indoor and outdoor use: 200 A loadbreak 

premolded rubber elbow connectors with bushing inse rts, suitable for 

submersible applications. Separable connectors shal l comply with the 

requirements of IEEE 386, and shall be interchangea ble between 

suppliers. Allow sufficient slack in medium-voltage  cable, ground, 

and drain wires to permit elbow connectors to be mo ved to their 

respective parking stands.// 

3. Ground metallic cable shields with a device desi gned for that 

purpose, consisting of a solderless connector enclo sed in watertight 

rubber housing covering the entire assembly.  

4. Provide insulated cable supports to relieve any strain imposed by 

cable weight or movement. Ground cable supports to the grounding 

system. 

2.3 FIREPROOFING TAPE 

A. Fireproofing tape shall be flexible, non-corrosi ve, self-extinguishing, 

arcproof, and fireproof intumescent elastomer. Secu ring tape shall be 

glass cloth electrical tape not less than 0.18 mm ( 7 mils) thick, and 

19 mm (0.75 inch) wide. 
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PART 3 - EXECUTION  

3.1 GENERAL 

A. Installation shall be in accordance with the NEC , as shown on the 

drawings, and per manufacturer’s instructions. 

B. Cable shall be installed in conduit above grade and duct bank below 

grade.  

C. All cables of a feeder shall be pulled simultane ously. 

D. Conductors of different systems (e.g., 5kV and 1 5kV) shall not be 

installed in the same raceway. 

E. Splice the cables only in manholes and pullboxes . 

F. Ground shields in accordance with Section 26 05 26, GROUNDING AND 

BONDING FOR ELECTRICAL SYSTEMS. 

G. Cable maximum pull length, maximum pulling tensi on, and minimum bend 

radius shall conform with the recommendations of th e manufacturer. 

H. Use suitable lubricating compounds on the cables  to prevent pulling 

damage. Provide compounds that are not injurious to  the cable jacket 

and do not harden or become adhesive. 

I. Seal the cable ends prior to pulling, to prevent  the entry of moisture 

or lubricant. 

3.2 PROTECTION DURING SPLICING OPERATIONS  

A. Blowers shall be provided to force fresh air int o manholes where free 

movement or circulation of air is obstructed. Water proof protective 

coverings shall be available on the work site to pr ovide protection 

against moisture while a splice is being made. Pump s shall be used to 

keep manholes dry during splicing operations. Under  no conditions shall 

a splice or termination be made that exposes the in terior of a cable to 

moisture. A manhole ring at least 150 mm (6 inches)  above ground shall 

be used around the manhole entrance to keep surface  water from entering 

the manhole. Unused ducts shall be plugged and wate r seepage through 

ducts in use shall be stopped before splicing. 

3.3 PULLING CABLES IN DUCTS AND MANHOLES  

A. Cables shall be pulled into ducts with equipment  designed for this 

purpose, including power-driven winches, cable-feed ing flexible tube 

guides, cable grips, pulling eyes, and lubricants. A sufficient number 
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of qualified workers and equipment shall be employe d to ensure the 

careful and proper installation of the cable. 

B. Cable reels shall be set up at the side of the m anhole opening and 

above the duct or hatch level, allowing cables to e nter through the 

opening without reverse bending. Flexible tube guid es shall be 

installed through the opening in a manner that will  prevent cables from 

rubbing on the edges of any structural member. 

C. Cable shall be unreeled from the top of the reel . Pay-out shall be 

carefully controlled. Cables to be pulled shall be attached through a 

swivel to the main pulling wire by means of a suita ble cable grip and 

pulling eye. 

D. Woven-wire cable grips shall be used to grip the  cable end when pulling 

small cables and short straight lengths of heavier cables. 

E. Pulling eyes shall be attached to the cable cond uctors to prevent 

damage to the cable structure. 

F. Cables shall be liberally coated with a suitable  lubricant as they 

enter the tube guide or duct. Rollers, sheaves, or tube guides around 

which the cable is pulled shall conform to the mini mum bending radius 

of the cable. 

G. Cables shall be pulled into ducts at a reasonabl e speed. Cable pulling 

using a vehicle shall not be permitted. Pulling ope rations shall be 

stopped immediately at any indication of binding or  obstruction, and 

shall not be resumed until the potential for damage  to the cable is 

corrected. Sufficient slack shall be provided for f ree movement of 

cable due to expansion or contraction. 

H. Splices in manholes shall be firmly supported on  cable racks. Cable 

ends shall overlap at the ends of a section to prov ide sufficient 

undamaged cable for splicing. 

I. Cables cut in the field shall have the cut ends immediately sealed to 

prevent entrance of moisture.  

3.4 SPLICES AND TERMINATIONS 

A. Install the materials as recommended by the manu facturer, including 

precautions pertaining to air temperature and humid ity during 

installation. 
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B. Installation shall be accomplished by qualified workers trained to 

perform medium-voltage equipment installations. Use  tools as 

recommended or provided by the manufacturer.  All m anufacturer’s 

instructions shall be followed. 

C. Splices in manholes shall be located midway betw een cable racks on 

walls of manholes, and supported with cable arms at  approximately the 

same elevation as the enclosing duct. 

D. Where the Government determines that unsatisfact ory splices and 

terminations have been installed, the Contractor sh all replace the 

unsatisfactory splices and terminations with approv ed material at no 

additional cost to the Government. 

3.5 FIREPROOFING 

A. Cover all cable segments exposed in manholes and  pullboxes with 

fireproofing tape. 

B. Apply the tape in a single layer, wrapped in a h alf-lap manner, or as 

recommended by the manufacturer. Extend the tape no t less than 25 mm (1 

inch) into each duct. 

C. At each end of a taped cable section, secure the  fireproof tape in 

place with glass cloth tape. 

3.6 CIRCUIT IDENTIFICATION OF FEEDERS 

A. In each manhole and pullbox, install permanent i dentification tags on 

each circuit's cables to clearly designate the circ uit identification 

and voltage. The tags shall be the embossed brass t ype, 40 mm (1.5 

inches) in diameter and 40 mils thick. Attach tags with plastic ties. 

Position the tags so they will be easy to read afte r the fireproofing 

tape is installed. 

3.7 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacture r's recommendations. 

Include the following visual and electrical inspect ions.  

B. Test equipment, labor, and technical personnel s hall be provided as 

necessary to perform the acceptance tests. Arrangem ents shall be made 

to have tests witnessed by the COTR. 

C. Visual Inspection: 

1. Inspect exposed sections of cables for physical damage. 
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2. Inspect shield grounding, cable supports, splice s, and terminations. 

3. Verify that visible cable bends meet manufacture r’s minimum bending 

radius requirement. 

4. Verify installation of fireproofing tape and ide ntification tags. 

D. Electrical Tests: 

1. Acceptance tests shall be performed on new and s ervice-aged cables 

as specified herein. 

2. Test new cable after installation, splices, and terminations have 

been made, but before connection to equipment and e xisting cable. 

E. Service-Aged Cable Tests: 

1. Maintenance tests shall be performed on service- aged cable 

interconnected to new cable.  

2. After new cable test and connection to an existi ng cable, test the 

interconnected cable. Disconnect cable from all equ ipment that could 

be damaged by the test. 

F. Insulation-Resistance Test: Test all new and ser vice-aged cables with 

respect to ground and adjacent conductors.  

1. Test data shall include megohm readings and leak age current 

readings. Cables shall not be energized until insul ation-resistance 

test results have been approved by the COTR. Test v oltages and 

minimum acceptable resistance values shall be: 

Voltage Class Test Voltage Min. Insulation Resistan ce 

15kV 2,500 VDC 5,000 megohms 

2. Submit a field test report to the COTR that desc ribes the 

identification and location of cables tested, the t est equipment 

used, and the date tests were performed; identifies  the persons who 

performed the tests; and identifies the insulation resistance and 

leakage current results for each cable section test ed. The report 

shall provide conclusions and recommendations for c orrective action. 

G. Online Partial Discharge Test: Comply with IEEE 400 and 400.3. Test all 

new and service-aged cables. Perform tests after ca bles have passed the 

insulation-resistance test, and after successful en ergization. 
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1. Testing shall use a time or frequency domain det ection process, 

incorporating radio frequency current transformer s ensors with a 

partial discharge detection range of 10 kHz to 300 MHz. 

2. Submit a field test report to the COTR that desc ribes the 

identification and location of cables tested, the t est equipment 

used, and the date tests were performed; identifies  the persons who 

performed the tests; and numerically and graphicall y identifies the 

magnitude of partial discharge detected for each ca ble section 

tested. The report shall provide conclusions and re commendations for 

corrective action. 

H. Final Acceptance: Final acceptance shall depend upon the satisfactory 

performance of the cables under test. No cable shal l be put into 

service until all tests are successfully passed, an d field test reports 

have been approved by the COTR.  

 

---END--- 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
07-01-13 

Addendum #2 8/28/14 
 
 

26 05 19 - 1 

SECTION 26 05 19 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2 RELATED WORK 

A. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire-resistant rated construction.  

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for conductors and cables. 

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Installation of 

conductors and cables in manholes and ducts. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Conductors and cables shall be thoroughly tested  at the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 
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b. Submit the following data for approval: 

1) Electrical ratings and insulation type for each conductor and 

cable. 

2) Splicing materials and pulling lubricant. 

2. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the condu ctors and cables 

conform to the requirements of the drawings and spe cifications. 

b. Certification by the Contractor that the conduct ors and cables 

have been properly installed, adjusted, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-10................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

D2304-10................Test Method for Thermal End urance of Rigid 

Electrical Insulating Materials 

D3005-10................Low-Temperature Resistant V inyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape 

C. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy 

D. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-10...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-07..................Grounding and Bonding Equip ment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 
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486D-05.................Sealed Wire Connector Syste ms 

486E-09.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cables 

514B-04.................Conduit, Tubing, and Cable Fittings 

 
 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA, UL, as 

specified herein, and as shown on the drawings. 

B. All conductors shall be copper. 

C. Single Conductor and Cable: 

1. No. 12 AWG: Minimum size, except where smaller s izes are specified 

herein or shown on the drawings. 

2. No. 8 AWG and larger: Stranded. 

3. No. 10 AWG and smaller: Solid; except shall be s tranded for final 

connection to motors, transformers, and vibrating e quipment. 

4. Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

D. Color Code: 

1. No. 10 AWG and smaller: Solid color insulation o r solid color 

coating. 

2. No. 8 AWG and larger: Color-coded using one of t he following 

methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified . 

c. Color using 19 mm (0.75 inches) wide tape.  

3. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

4. Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 
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Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

5. Lighting circuit “switch legs”, and 3-way and 4- way switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 

above. The unique color codes shall be solid and in  accordance with 

the NEC. Coordinate color coding in the field with the COTR. 

6. Color code for isolated power system wiring shal l be in accordance 

with the NEC. 

2.2 SPLICES 

A. Splices shall be in accordance with NEC and UL. 

B. Above Ground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation, approved for copper and aluminum conduc tors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C. Above Ground Splices for No. 8 AWG to No. 4/0 AW G: 

1. Compression, hex screw, or bolt clamp-type of hi gh conductivity and 

corrosion-resistant material, listed for use with c opper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

4. All bolts, nuts, and washers used with splices s hall be //zinc-

plated//cadmium-plated// steel. 

D. Above Ground Splices for 250 kcmil and Larger: 
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1. Long barrel “butt-splice” or “sleeve” type compr ession connectors, 

with minimum of two compression indents per wire, l isted for use 

with copper and aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

 E. Underground Splices for No. 10 AWG and Smaller:  

1. Solderless, screw-on, reusable pressure cable ty pe, with integral 

insulation. Listed for wet locations, and approved for copper and 

aluminum conductors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped conductors. 

3. The number, size, and combination of conductors used with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

F. Underground Splices for No. 8 AWG and Larger: 

1. Mechanical type, of high conductivity and corros ion-resistant 

material. Listed for wet locations, and approved fo r copper and 

aluminum conductors. 

2. Insulate with materials approved for the particu lar use, location, 

voltage, and temperature. Insulation level shall be  not less than 

the insulation level of the conductors being joined . 

3. Splice and insulation shall be product of the sa me manufacturer. 

G. Plastic electrical insulating tape: Per ASTM D23 04, flame-retardant, 

cold and weather resistant. 

2.3 CONNECTORS AND TERMINATIONS 

A. Mechanical type of high conductivity and corrosi on-resistant material, 

listed for use with copper and aluminum conductors.  

B. Long barrel compression type of high conductivit y and 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 
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C. All bolts, nuts, and washers used to connect con nections and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 

2.4 CONTROL WIRING 

A. Unless otherwise specified elsewhere in these sp ecifications, control 

wiring shall be as specified herein, except that th e minimum size shall 

be not less than No. 14 AWG. 

B. Control wiring shall be sized such that the volt age drop under in-rush 

conditions does not adversely affect operation of t he controls. 

2.5 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

B. Shall not be used on conductors for isolated pow er systems. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install conductors in accordance with the NEC, a s specified, and as 

shown on the drawings. 

B. Install all conductors in raceway systems. 

C. Splice conductors only in outlet boxes, junction  boxes, pullboxes, 

manholes, or handholes. 

D. Conductors of different systems (e.g., 120 V and  277 V) shall not be 

installed in the same raceway. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. In panelboards, cabinets, wireways, switches, en closures, and equipment 

assemblies, neatly form, train, and tie the conduct ors with non-

metallic ties. 

G. For connections to motors, transformers, and vib rating equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H. Use expanding foam or non-hardening duct-seal to  seal conduits entering 

a building, after installation of conductors. 
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I. Conductor and Cable Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling. Use lubrican ts approved for 

the cable. 

2. Use nonmetallic pull ropes. 

3. Attach pull ropes by means of either woven baske t grips or pulling 

eyes attached directly to the conductors. 

4. All conductors in a single conduit shall be pull ed simultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

J. No more than three branch circuits shall be inst alled in any one 

conduit. 

K. When stripping stranded conductors, use a tool t hat does not damage the 

conductor or remove conductor strands. 

3.2 INSTALLATION IN MANHOLES 

A. Train the cables around the manhole walls, but d o not bend to a radius 

less than six times the overall cable diameter. 

 B. Fireproofing: 

1. Install fireproofing on low-voltage conductors w here the low-voltage 

conductors are installed in the same manholes with medium-voltage 

conductors.  

2. Use fireproofing tape as specified in Section 26  05 13, MEDIUM-

VOLTAGE CABLES, and apply the tape in a single laye r, half-lapped, 

or as recommended by the manufacturer. Install the tape with the 

coated side towards the cable and extend it not les s than 25 mm (1 

inch) into each duct. 

3. Secure the fireproofing tape in place by a rando m wrap of glass 

cloth tape.  

3.3 SPLICE AND TERMINATION INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure, 

and tightened to manufacturer’s published torque va lues using a torque 

screwdriver or wrench. 
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B. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.4 CONDUCTOR IDENTIFICATION 

A. When using colored tape to identify phase, neutr al, and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in junction 

boxes, pullboxes, and manholes. Apply the last two laps of tape with no 

tension to prevent possible unwinding. Where cable markings are covered 

by tape, apply tags to cable, stating size and insu lation type. 

3.5 FEEDER CONDUCTOR IDENTIFICATION 

A. In each interior pullbox and each underground ma nhole and handhole, 

install brass tags on all feeder conductors to clea rly designate their 

circuit identification and voltage. The tags shall be the embossed 

type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags 

with plastic ties.  

3.6 EXISTING CONDUCTORS 

A. Unless specifically indicated on the plans, exis ting conductors shall 

not be reused.  

3.7 CONTROL WIRING INSTALLATION 

A. Unless otherwise specified in other sections, in stall control wiring 

and connect to equipment to perform the required fu nctions as specified 

or as shown on the drawings.  

B. Install a separate power supply circuit for each  system, except where 

otherwise shown on the drawings. 

3.8 CONTROL WIRING IDENTIFICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 
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3.9 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: Inspect physical co ndition. 

2. Electrical tests: 

a. After installation but before connection to util ization devices, 

such as fixtures, motors, or appliances, test condu ctors phase-

to-phase and phase-to-ground resistance with an ins ulation 

resistance tester.  Existing conductors to be reuse d shall also 

be tested.   

b. Applied voltage shall be 500 V DC for 300 V rate d cable, and 1000 

V DC for 600 V rated cable. Apply test for one minu te or until 

reading is constant for 15 seconds, whichever is lo nger. Minimum 

insulation resistance values shall not be less than  25 megohms 

for 300 V rated cable and 100 megohms for 600 V rat ed cable. 

c. Perform phase rotation test on all three-phase c ircuits. 

---END--- 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B. “Grounding electrode system” refers to grounding  electrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, grounding electrodes. 

C. The terms “connect” and “bond” are used intercha ngeably in this section 

and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes. 

D. Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, ME DIUM-VOLTAGE 

TRANSFORMERS: pad-mounted, liquid-filled, medium-vo ltage transformers. 

E. Section 26 13 13, MEDIUM-VOLTAGE CIRCUIT BREAKER  SWITCHGEAR: Medium-

voltage circuit breaker switchgear. 

F. Section 26 23 13, GENERATOR PARALLELING CONTROLS : Generator paralleling 

controls. 

G. Section 26 13 16, MEDIUM-VOLTAGE FUSIBLE INTERRU PTER SWITCHES: Medium-

voltage fusible interrupter switches. 

H. Section 26 22 00, LOW-VOLTAGE TRANSFORMERS: Low- voltage transformers. 

I. Section 26 23 00, LOW-VOLTAGE SWITCHGEAR: Low-vo ltage switchgear. 

J. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Low -voltage distribution 

switchboards. 

K. Section 26 24 16, PANELBOARDS: Low-voltage panel boards. 

L. Section 26 24 19, MOTOR CONTROL CENTERS: Motor c ontrol centers. 
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M. Section 26 32 13, ENGINE GENERATORS: Engine gene rators. 

N. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: A utomatic transfer 

switches. 

O. Section 26 41 00, FACILITY LIGHTNING PROTECTION:  Lightning protection. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit plans showing the location of system grou nding electrodes 

and connections, and the routing of aboveground and  underground 

grounding electrode conductors. 

2. Test Reports: 

a. Two weeks prior to the final inspection, submit ground resistance 

field test reports to the COTR. 

3. Certifications: 

a. Certification by the Contractor that the groundi ng equipment has 

been properly installed and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 
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B8-11...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-83...................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System Part 1: Normal Measurements 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

99-12...................Health Care Facilities 

E. Underwriters Laboratories, Inc. (UL):  

44-10 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

 
PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be insulate d stranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 

B. Bonding conductors shall be bare stranded copper , except that sizes No. 

10 AWG and smaller shall be bare solid copper.  Bon ding conductors 

shall be stranded for final connection to motors, t ransformers, and 

vibrating equipment.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

D. Insulation: THHN-THWN and XHHW-2.   

2.2 GROUND RODS 

A. copper clad steel, 19 mm (0.75 inch) diameter by  3 M (10 feet) long.   

B. Quantity of rods shall be as shown on the drawin gs, and as required to 

obtain the specified ground resistance.  
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2.3 CONCRETE ENCASED ELECTRODE 

A. Concrete encased electrode shall be No. 4 AWG ba re copper wire, 

installed per NEC. 

2.4 GROUND CONNECTIONS 

A. Below Grade and Inaccessible Locations: Exotherm ic-welded type 

connectors.  

B. Above Grade: 

1. Bonding Jumpers: Listed for use with aluminum an d copper conductors.  

For wire sizes No. 8 AWG and larger, use compressio n-type 

connectors.  For wire sizes smaller than No. 8 AWG,  use mechanical 

type lugs.  Connectors or lugs shall use zinc-plate d steel bolts, 

nuts, and washers.  Bolts shall be torqued to the v alues recommended 

by the manufacturer. 

2. Connection to Building Steel: Exothermic-welded type connectors. 

3. Connection to Grounding Bus Bars: Listed for use  with aluminum and 

copper conductors.  Use mechanical type lugs, with inc-plated steel 

bolts, nuts, and washers. Bolts shall be torqued to  the values 

recommended by the manufacturer. 

4. Connection to Equipment Rack and Cabinet Ground Bars: Listed for use 

with aluminum and copper conductors.  Use mechanica l type lugs, with 

zinc-plated steel bolts, nuts, and washers. Bolts s hall be torqued 

to the values recommended by the manufacturer. 

2.5 EQUIPMENT RACK AND CABINET GROUND BARS 

A. Provide solid copper ground bars designed for mo unting on the framework 

of open or cabinet-enclosed equipment racks.  Groun d bars shall have 

minimum dimensions of 6.3 mm (0.25 inch) thick x 19  mm (0.75 inch) 

wide, with length as required or as shown on the dr awings.  Provide 

insulators and mounting brackets. 

2.6 GROUND TERMINAL BLOCKS 

A. At any equipment mounting location (e.g., backbo ards and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

mechanical type lugs, with zinc-plated steel bolts,  nuts, and washers. 

Bolts shall be torqued to the values recommended by  the manufacturer. 
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2.7 GROUNDING BUS BAR 

A. Pre-drilled rectangular copper bar with stand-of f insulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i n cross-section, 

length as shown on the drawings, with hole size, qu antity, and spacing 

per detail shown on the drawings.  Provide insulato rs and mounting 

brackets. 

 
PART 3 - EXECUTION  

3.1 GENERAL  

A. Install grounding equipment in accordance with t he NEC, as shown on the 

drawings, and as specified herein.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformer.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

C. Equipment Grounding: Metallic piping, building s tructural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits, shall be bonded and groun ded.  

D. For patient care area electrical power system gr ounding, conform to 

NFPA 99 and NEC.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

A. Make grounding connections, which are normally b uried or otherwise 

inaccessible, by exothermic weld. 

3.3 MEDIUM-VOLTAGE EQUIPMENT AND CIRCUITS  

A. Switchgear: Provide a bare grounding electrode c onductor from the 

switchgear ground bus to the grounding electrode sy stem.  

B. Duct Banks and Manholes: Provide an insulated eq uipment grounding 

conductor in each duct containing medium-voltage co nductors, sized per 

NEC except that minimum size shall be No. 2 AWG. Bo nd the equipment 

grounding conductors to the switchgear ground bus, to all manhole 

grounding provisions and hardware, to the cable shi eld grounding 
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provisions of medium-voltage cable splices and term inations, and to 

equipment enclosures.  

C. Pad-Mounted Transformers:  

1. Provide a driven ground rod and bond with a grou nding electrode 

conductor to the transformer grounding pad.  

2. Ground the secondary neutral.  

3.4 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Structural Steel, and Supplemental 

Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  pipe systems, 

building structural steel, and supplemental or made  electrodes. 

Provide jumpers across insulating joints in the met allic piping.  

2. Provide a supplemental ground electrode as shown  on the drawings and 

bond to the grounding electrode system.  

C. Switchgear, Switchboards, Unit Substations, Pane lboards, Motor Control 

Centers, Engine-Generators, Automatic Transfer Swit ches, and other 

electrical equipment:  

1. Connect the equipment grounding conductors to th e ground bus.  

2. Connect metallic conduits by grounding bushings and equipment 

grounding conductor to the equipment ground bus. 

D. Transformers:  

1. Exterior: Exterior transformers supplying interi or service equipment 

shall have the neutral grounded at the transformer secondary. 

Provide a grounding electrode at the transformer.  

2. Separately derived systems (transformers downstr eam from service 

equipment): Ground the secondary neutral at the tra nsformer. Provide 

a grounding electrode conductor from the transforme r to the nearest 

component of the grounding electrode system.  

3.5 RACEWAY  

A. Conduit Systems: 
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1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3. Metallic conduit that only contains a grounding conductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with a equipment grounding conductor to th e equipment 

ground bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders, and power and lighting branch cir cuits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Wireway Systems: 

1. Bond the metallic structures of wireway to provi de electrical 

continuity throughout the wireway system, by connec ting a No. 6 AWG 

bonding jumper at all intermediate metallic enclosu res and across 

all section junctions. 

2. Install insulated No. 6 AWG bonding jumpers betw een the wireway 

system, bonded as required above, and the closest b uilding ground at 

each end and approximately every 16 M (50 feet). 

3. Use insulated No. 6 AWG bonding jumpers to groun d or bond metallic 

wireway at each end for all intermediate metallic e nclosures and 

across all section junctions. 
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4. Use insulated No. 6 AWG bonding jumpers to groun d cable tray to 

column-mounted building ground plates (pads) at eac h end and 

approximately every 15 M (49 feet). 

E. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  

F. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  

G. Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

H. Raised Floors: Provide bonding for all raised fl oor components as shown 

on the drawings. 

I. Panelboard Bonding in Patient Care Areas: The eq uipment grounding 

terminal buses of the normal and essential branch c ircuit panel boards 

serving the same individual patient vicinity shall be bonded together 

with an insulated continuous copper conductor not l ess than No. 10 AWG, 

installed in rigid metal conduit.  

3.6 CORROSION INHIBITORS 

A. When making grounding and bonding connections, a pply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.7 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

grounding electrode system. Bonding connections sha ll be made as close 

as practical to the equipment ground bus.  

3.8 MAIN ELECTRICAL ROOM GROUNDING 

A. Provide ground bus bar and mounting hardware at each main electrical 

room where incoming feeders are terminated, as show n on the drawings. 

Connect to pigtail extensions of the building groun ding ring, as shown 

on the drawings. 
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3.9 EXTERIOR LIGHT POLES 

A. Provide 6.1 M (20 feet) of No. 4 AWG bare copper  coiled at bottom of 

pole base excavation prior to pour, plus additional  unspliced length in 

and above foundation as required to reach pole grou nd stud. 

3.10 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make any 

modifications or additions to the grounding electro de system necessary 

for compliance without additional cost to the Gover nment. Final tests 

shall ensure that this requirement is met. 

B. Grounding system resistance shall comply with th e electric utility 

company ground resistance requirements.  

3.11 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertic ally in the earth, 

until top of rod is 610 mm (24 inches) below final grade. 

B. For indoor installations, leave 100 mm (4 inches ) of each rod exposed.  

C. Where buried or permanently concealed ground con nections are required, 

make the connections by the exothermic process, to form solid metal 

joints. Make accessible ground connections with mec hanical pressure-

type ground connectors.  

D. Where rock or impenetrable soil prevents the dri ving of vertical ground 

rods, install angled ground rods or grounding elect rodes in horizontal 

trenches to achieve the specified ground resistance .  

3.12 ACCEPTANCE CHECKS AND TESTS  

A. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized or connected to th e electric utility 

company ground system, and shall be made in normall y dry conditions not 

fewer than 48 hours after the last rainfall.  

B. Resistance measurements of separate grounding el ectrode systems shall 

be made before the systems are bonded together.  Th e combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 
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C. Below-grade connections shall be visually inspec ted by the COTR prior 

to backfilling.  The Contractor shall notify the CO TR 24 hours before 

the connections are ready for inspection. 

---END--- 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 06 10 00, ROUGH CARPENTRY: Mounting boar d for telephone 

closets. 

B. Section 07 60 00, FLASHING AND SHEET METAL: Fabr ications for the 

deflection of water away from the building envelope  at penetrations. 

C. Section 07 84 00, FIRESTOPPING: Sealing around p enetrations to maintain 

the integrity of fire rated construction. 

D. Section 07 92 00, JOINT SEALANTS: Sealing around  conduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

E. Section 09 91 00, PAINTING: Identification and p ainting of conduit and 

other devices. 

F. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS  FOR NON-STRUCTURAL 

COMPONENTS:  Conduits bracing. 

G. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

H. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

I. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Underground 

conduits. 

J. Section 31 20 00, EARTHWORK: Bedding of conduits . 
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1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Size and location of main feeders. 

b. Size and location of panels and pull-boxes. 

c. Layout of required conduit penetrations through structural 

elements. 

d. Submit the following data for approval: 

1) Raceway types and sizes. 

2) Conduit bodies, connectors and fittings. 

3) Junction and pull boxes, types and sizes. 

2. Certifications:  Two weeks prior to final inspec tion, submit the 

following:  

a. Certification by the manufacturer that raceways,  conduits, 

conduit bodies, connectors, fittings, junction and pull boxes, 

and all related equipment conform to the requiremen ts of the 

drawings and specifications. 

b. Certification by the Contractor that raceways, c onduits, conduit 

bodies, connectors, fittings, junction and pull box es, and all 

related equipment have been properly installed. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Cond uit 

C80.3-05................Steel Electrical Metal Tubi ng 

C80.6-05................Electrical Intermediate Met al Conduit 

C. National Fire Protection Association (NFPA): 
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70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-11....................Surface Metal Raceway and F ittings 

6-07....................Electrical Rigid Metal Cond uit - Steel 

50-95...................Enclosures for Electrical E quipment 

360-13..................Liquid-Tight Flexible Steel  Conduit 

467-13..................Grounding and Bonding Equip ment 

514A-13.................Metallic Outlet Boxes 

514B-12.................Conduit, Tubing, and Cable Fittings 

514C-07.................Nonmetallic Outlet Boxes, F lush-Device Boxes 

and Covers  

651-11..................Schedule 40 and 80 Rigid PV C Conduit and 

Fittings 

651A-11.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Met al Conduit - Steel 

E. National Electrical Manufacturers Association (N EMA): 

TC-2-13.................Electrical Polyvinyl Chlori de (PVC) Tubing and 

Conduit 

TC-3-13.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-12..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

FB2.10-13...............Selection and Installation Guidelines for 

Fittings for use with Non-Flexible Conduit or 

Tubing (Rigid Metal Conduit, Intermediate 

Metallic Conduit, and Electrical Metallic 

Tubing) 

FB2.20-12...............Selection and Installation Guidelines for 

Fittings for use with Flexible Electrical 

Conduit and Cable 
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F. American Iron and Steel Institute (AISI): 

S100-2007...............North American Specificatio n for the Design of 

Cold-Formed Steel Structural Members 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size:  In accordance with the NEC, but n ot less than 13 mm 

(0.5-inch) unless otherwise shown.  Where permitted  by the NEC, 13 mm 

(0.5-inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit: 

1. Size:  In accordance with the NEC, but not less than 13 mm (0.5-

inch). 

2. Rigid Steel Conduit (RMC):  Shall conform to UL 6 and ANSI C80.1. 

3. Rigid Intermediate Steel Conduit (IMC):  Shall c onform to UL 1242 

and ANSI C80.6. 

4. Electrical Metallic Tubing (EMT):  Shall conform  to UL 797 and ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inches)  and shall be 

permitted only with cable rated 600 V or less. 

5. Flexible Metal Conduit:  Shall conform to UL 1. 

6. Liquid-tight Flexible Metal Conduit:  Shall conf orm to UL 360. 

7. Direct Burial Plastic Conduit:  Shall conform to  UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

8. Surface Metal Raceway:  Shall conform to UL 5. 

C. Conduit Fittings:  

1. Rigid Steel and Intermediate Metallic Conduit Fi ttings:  

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Standard threaded couplings, locknuts, bushings,  conduit bodies, 

and elbows: Only steel or malleable iron materials are 

acceptable. Integral retractable type IMC couplings  are also 

acceptable. 

c. Locknuts:  Bonding type with sharp edges for dig ging into the 

metal wall of an enclosure. 

d. Bushings:  Metallic insulating type, consisting of an insulating 

insert, molded or locked into the metallic body of the fitting. 
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Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

e. Erickson (Union-Type) and Set Screw Type Couplin gs:  Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete.  Use set sc rews of case-

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground.  Tightening of se t screws with 

pliers is prohibited. 

f. Sealing Fittings:  Threaded cast iron type.  Use  continuous 

drain-type sealing fittings to prevent passage of w ater vapor.  

In concealed work, install fittings in flush steel boxes with 

blank cover plates having the same finishes as that  of other 

electrical plates in the room. 

2. Electrical Metallic Tubing Fittings:  

a. Fittings and conduit bodies shall meet the requi rements of UL 

514B, ANSI C80.3, and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

 c. Compression Couplings and Connectors:  Concrete -tight and rain-

tight, with connectors having insulated throats.  

d. Indent-type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

3. Flexible Metal Conduit Fittings: 

a. Conform to UL 514B.  Only steel or malleable iro n materials are 

acceptable. 

b. Clamp-type, with insulated throat. 

4. Liquid-tight Flexible Metal Conduit Fittings: 

a. Fittings shall meet the requirements of UL 514B and NEMA FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g.  Connectors 

shall have insulated throats. 

5. Direct Burial Plastic Conduit Fittings:  Fitting s shall meet the 

requirements of UL 514C and NEMA TC3. 
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6. Surface Metal Raceway Fittings:  As recommended by the raceway 

manufacturer.  Include couplings, offsets, elbows, expansion joints, 

adapters, hold-down straps, end caps, conduit entry  fittings, 

accessories, and other fittings as required for com plete system. 

7. Expansion and Deflection Couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate a 19 mm (0.75-inch) deflection, expa nsion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c. Include internal flexible metal braid, sized to guarantee conduit 

ground continuity and a low-impedance path for faul t currents, in 

accordance with UL 467 and the NEC tables for equip ment grounding 

conductors. 

d. Jacket:  Flexible, corrosion-resistant, watertig ht, moisture and 

heat-resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and Hardware:  Zinc-coat or provide equiva lent corrosion 

protection. 

2. Individual Conduit Hangers:  Designed for the pu rpose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple Conduit (Trapeze) Hangers:  Not less th an 38 mm x 38 mm 

(1.5 x 1.5 inches), 12-gauge steel, cold-formed, li pped channels; 

with not less than 9 mm (0.375-inch) diameter steel  hanger rods. 

4. Solid Masonry and Concrete Anchors:  Self-drilli ng expansion 

shields, or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Rustproof cast metal where required by the NEC o r shown on drawings. 

3. Sheet Metal Boxes:  Galvanized steel, except whe re shown on 

drawings. 

F. Metal Wireways:  Equip with hinged covers, excep t as shown on drawings. 

Include couplings, offsets, elbows, expansion joint s, adapters, hold-
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down straps, end caps, and other fittings to match and mate with 

wireways as required for a complete system. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 

1. Cut holes in advance where they should be placed  in the structural 

elements, such as ribs or beams.  Obtain the approv al of the COTR 

prior to drilling through structural elements. 

2. Cut holes through concrete and masonry in new an d existing 

structures with a diamond core drill or concrete sa w.  Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are not 

allowed, except when permitted by the COTR where wo rking space is 

limited. 

B. Firestop:  Where conduits, wireways, and other e lectrical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

C. Waterproofing:  At floor, exterior wall, and roo f conduit penetrations, 

completely seal the gap around conduit to render it  watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, NEMA, as shown on dr awings, and as 

specified herein. 

B. Raceway systems used for Essential Electrical Sy stems (EES) shall be 

entirely independent of other raceway systems. 

C. Install conduit as follows: 

1. In complete mechanically and electrically contin uous runs before 

pulling in cables or wires. 

2. Unless otherwise indicated on the drawings or sp ecified herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3. Flattened, dented, or deformed conduit is not pe rmitted.  Remove and 

replace the damaged conduits with new conduits. 
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4. Assure conduit installation does not encroach in to the ceiling 

height head room, walkways, or doorways. 

5. Cut conduits square, ream, remove burrs, and dra w up tight. 

6. Independently support conduit at 2.4 M (8 feet) on centers with 

specified materials and as shown on drawings.  

7. Do not use suspended ceilings, suspended ceiling  supporting members, 

lighting fixtures, other conduits, cable tray, boxe s, piping, or 

ducts to support conduits and conduit runs. 

8. Support within 300 mm (12 inches) of changes of direction, and 

within 300 mm (12 inches) of each enclosure to whic h connected. 

9. Close ends of empty conduits with plugs or caps at the rough-in 

stage until wires are pulled in, to prevent entry o f debris. 

10. Conduit installations under fume and vent hoods  are prohibited. 

11. Secure conduits to cabinets, junction boxes, pu ll-boxes, and outlet 

boxes with bonding type locknuts.  For rigid steel and IMC conduit 

installations, provide a locknut on the inside of t he enclosure, 

made up wrench tight.  Do not make conduit connecti ons to junction 

box covers. 

12. Flashing of penetrations of the roof membrane i s specified in 

Section 07 60 00, FLASHING AND SHEET METAL. 

13. Conduit bodies shall only be used for changes i n direction, and 

shall not contain splices. 

D. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets an d for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

E. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns,  as shown on 

drawings. 

2. Deviations:  Make only where necessary to avoid interferences and 

only after drawings showing the proposed deviations  have been 

submitted and approved by the COTR. 
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3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit:  Rigid steel, IMC, or EMT.  Do not inst all EMT in concrete 

slabs that are in contact with soil, gravel, or vap or barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, a nd after 

submittal of drawing showing location, size, and po sition of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than one-third o f the slab 

thickness is prohibited. 

b. Space between conduits in slabs:  Approximately six conduit 

diameters apart, and one conduit diameter at condui t crossings.  

c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (0.75-inch) of con crete around 

the conduits. 

5. Make couplings and connections watertight.  Use thread compounds 

that are UL approved conductive type to ensure low resistance ground 

continuity through the conduits.  Tightening setscr ews with pliers 

is prohibited. 

B. Above Furred or Suspended Ceilings and in Walls:  

1. Conduit for Conductors Above 600 V:  Rigid steel .  Mixing different 

types of conduits in the same system is prohibited.  

2. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the same syst em is prohibited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1.8 

M (6 feet) of flexible metal conduit extending from  a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  
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6. For conduits running through metal studs, limit field cut holes to 

no more than 70% of web depth.  Spacing between hol es shall be at 

least 457 mm (18 inches).  Cuts or notches in flang es or return lips 

shall not be permitted. 

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on drawings, exposed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for Conductors Above 600 V:  Rigid steel . Mixing different 

types of conduits in the system is prohibited. 

C. Conduit for Conductors 600 V and Below:  Rigid s teel, IMC, or EMT.  

Mixing different types of conduits in the system is  prohibited. 

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2.4 M (8 feet) 

intervals. 

G. Surface Metal Raceways:  Use only where shown on  drawings. 

H. Painting: 

1. Paint exposed conduit as specified in Section 09  91 00, PAINTING. 

2. Paint all conduits containing cables rated over 600 V safety orange. 

Refer to Section 09 91 00, PAINTING for preparation , paint type, and 

exact color.  In addition, paint legends, using 50 mm (2 inch) high 

black numerals and letters, showing the cable volta ge rating.  

Provide legends where conduits pass through walls a nd floors and at 

maximum 6 M (20 feet) intervals in between. 

3.5 DIRECT BURIAL INSTALLATION 

 Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION. 

3.6 HAZARDOUS LOCATIONS 

A. Use rigid steel conduit only. 

B. Install UL approved sealing fittings that preven t passage of explosive 

vapors in hazardous areas equipped with explosion-p roof lighting 

fixtures, switches, and receptacles, as required by  the NEC. 

3.7 WET OR DAMP LOCATIONS 

A. Use rigid steel or IMC conduits unless as shown on drawings. 
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B. Provide sealing fittings to prevent passage of w ater vapor where 

conduits pass from warm to cold locations, i.e., re frigerated spaces, 

constant-temperature rooms, air-conditioned spaces,  building exterior 

walls, roofs, or similar spaces. 

C. Use rigid steel or IMC conduit within 1.5 M (5 f eet) of the exterior 

and below concrete building slabs in contact with s oil, gravel, or 

vapor barriers, unless as shown on drawings.  Condu it shall be half-

lapped with 10 mil PVC tape before installation.  A fter installation, 

completely recoat or retape any damaged areas of co ating. 

D. Conduits run on roof shall be supported with int egral galvanized lipped 

steel channel, attached to UV-inhibited polycarbona te or polypropylene 

blocks every 2.4 M (8 feet) with 9 mm (3/8-inch) ga lvanized threaded 

rods, square washer and locknut.  Conduits shall be  attached to steel 

channel with conduit clamps. 

3.8 MOTORS AND VIBRATING EQUIPMENT 

A. Use flexible metal conduit for connections to mo tors and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  

B. Use liquid-tight flexible metal conduit for inst allation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive atmosphere, 

water or spray wash-down operations, inside airstre am of HVAC units, 

and locations subject to seepage or dripping of oil , grease, or water.  

C. Provide a green equipment grounding conductor wi th flexible and liquid-

tight flexible metal conduit. 

3.9 EXPANSION JOINTS 

A. Conduits 75 mm (3 inch) and larger that are secu red to the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings.  Install the co uplings in 

accordance with the manufacturer's recommendations.  

B. Provide conduits smaller than 75 mm (3 inch) wit h junction boxes on 

both sides of the expansion joint.  Connect flexibl e metal conduits to 

junction boxes with sufficient slack to produce a 1 25 mm (5 inch) 

vertical drop midway between the ends of the flexib le metal conduit.  

Flexible metal conduit shall have a green insulated  copper bonding 
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jumper installed. In lieu of this flexible metal co nduit, expansion and 

deflection couplings as specified above are accepta ble. 

C. Install expansion and deflection couplings where  shown. 

  D. Seismic Areas:  In seismic areas, provide cond uits rigidly secured to 

the building structure on opposite sides of a build ing expansion joint 

with junction boxes on both sides of the joint.  Co nnect conduits to 

junction boxes with 375 mm (15 inches) of slack fle xible conduit. 

Flexible conduit shall have a copper bonding jumper  installed.  

3.10 CONDUIT SUPPORTS  

A. Safe working load shall not exceed one-quarter o f proof test load of 

fastening devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. 

C. Support multiple conduit runs with trapeze hange rs.  Use trapeze 

hangers that are designed to support a load equal t o or greater than 

the sum of the weights of the conduits, wires, hang er itself, and an 

additional 90 kg (200 lbs).  Attach each conduit wi th U-bolts or other 

approved fasteners. 

D. Support conduit independently of junction boxes,  pull-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction:  Use steel or malleable iron c oncrete inserts set 

in place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (0.25 -inch) bolt size 

and not less than 28 mm (1.125 inch) in embedment. 

b. Power set fasteners not less than 6 mm (0.25-inc h) diameter with 

depth of penetration not less than 75 mm (3 inch). 

c. Use vibration and shock-resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry:  Toggle bolts.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures:  Use machine screw fasteners o r other devices 

specifically designed and approved for the applicat ion. 
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I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L. Vertical Supports:  Vertical conduit runs shall have riser clamps and 

supports in accordance with the NEC and as shown.  Provide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.11 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush-mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction, and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling-i n operations or 

where more than the equivalent of 4-90 degree bends  are necessary.  

C. Locate pullboxes so that covers are accessible a nd easily removed. 

Coordinate locations with piping and ductwork where  installed above 

ceilings.  

D. Remove only knockouts as required.  Plug unused openings.  Use threaded 

plugs for cast metal boxes and snap-in metal covers  for sheet metal 

boxes. 

E. Outlet boxes mounted back-to-back in the same wa ll are prohibited.  A 

minimum 600 mm (24 inch) center-to-center lateral s pacing shall be 

maintained between boxes. 

F. Flush-mounted wall or ceiling boxes shall be ins talled with raised 

covers so that the front face of raised cover is fl ush with the wall. 

Surface-mounted wall or ceiling boxes shall be inst alled with surface-

style flat or raised covers. 
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G. Minimum size of outlet boxes for ground fault ci rcuit interrupter 

(GFCI) receptacles is 100 mm (4 inches) square x 55  mm (2.125 inches) 

deep, with device covers for the wall material and thickness involved. 

H. Stencil or install phenolic nameplates on covers  of the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

I. On all branch circuit junction box covers, ident ify the circuits with 

black marker. 

- - - E N D - - - 
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SECTION 26 05 41 
UNDERGROUND ELECTRICAL CONSTRUCTION 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

underground ducts and raceways, and precast manhole s and pullboxes to 

form a complete underground electrical raceway syst em. 

B. The terms “duct” and “conduit” are used intercha ngeably in this 

section. 

1.2 RELATED WORK  

A. Section 07 92 00, JOINT SEALANTS: Sealing of con duit penetrations. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents.  

D. Section 31 20 00, EARTH MOVING: Trenching, backf ill, and compaction.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B. Coordinate layout and installation of ducts, man holes, and pullboxes 

with final arrangement of other utilities, site gra ding, and surface 

features. 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:  

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit information on manholes, pullboxes, ducts , and hardware. 

Submit manhole plan and elevation drawings, showing  openings, 

pulling irons, cable supports, cover, ladder, sump,  and other 

accessories. 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 05 41 - 2 

c. Proposed deviations from the drawings shall be c learly marked on 

the submittals. If it is necessary to locate manhol es, pullboxes, 

or duct banks at locations other than shown on the drawings, show 

the proposed locations accurately on scaled site dr awings, and 

submit to the COTR for approval prior to constructi on. 

2. Certifications: Two weeks prior to the final ins pection, submit the 

following.  

a. Certification by the manufacturer that the mater ials conform to 

the requirements of the drawings and specifications .  

b. Certification by the Contractor that the materia ls have been 

properly installed, connected, and tested.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Concrete Institute (ACI):  

 Building Code Requirements for Structural Concrete  

318-11/318M-11..........Building Code Requirements for Structural 

Concrete & Commentary 

SP-66-04................ACI Detailing Manual 

C. American National Standards Institute (ANSI): 

77-10...................Underground Enclosure Integ rity 

D. American Society for Testing and Materials (ASTM ): 

C478-12.................Standard Specification for Precast Reinforced 

Concrete Manhole Sections 

C858-10e1...............Underground Precast Concret e Utility Structures 

C990-09.................Joints for Concrete Pipe, M anholes and Precast 

Box Sections Using Preformed Flexible Joint 

Sealants. 

E. National Electrical Manufacturers Association (N EMA):  

TC 2-03.................Electrical Polyvinyl Chlori de (PVC) Conduit 

TC 3-04.................Polyvinyl Chloride (PVC) Fi ttings for Use With 

Rigid PVC Conduit And Tubing  
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TC 6 & 8-03.............Polyvinyl Chloride (PVC) Pl astic Utilities Duct 

For Underground Installations  

TC 9-04.................Fittings For Polyvinyl Chlo ride (PVC) Plastic 

Utilities Duct For Underground Installation  

F. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

70E-12..................National Electrical Safety Code 

G. Underwriters Laboratories, Inc. (UL):  

6-07....................Electrical Rigid Metal Cond uit-Steel 

467-07..................Grounding and Bonding Equip ment 

651-11..................Schedule 40, 80, Type EB an d A Rigid PVC 

Conduit and Fittings 

651A-11.................Schedule 40 and 80 High Den sity Polyethylene 

(HDPE) Conduit 

651B-07.................Continuous Length HDPE Cond uit 

PART 2 - PRODUCTS  

2.1 PULLBOXES 

A. General: Size as indicated on the drawings. Prov ide pullboxes with 

weatherproof, non-skid covers with recessed hook ey es, secured with 

corrosion- and tamper-resistant hardware. Cover mat erial shall be 

identical to pullbox material. Covers shall have mo lded lettering, 

ELECTRIC or SIGNAL as applicable. Pullboxes shall c omply with the 

requirements of ANSI 77 Tier 22 loading. Provide pu lling irons, 22 mm 

(0.875 inch) diameter galvanized steel bar with exp osed triangular-

shaped opening.  

 B. Polymer Concrete Pullboxes: Shall be molded of sand, aggregate, and 

polymer resin, and reinforced with steel, fiberglas s, or both. Pullbox 

shall have open bottom. 

2.2 DUCTS  

A. Number and sizes shall be as shown on the drawin gs.  

B. Ducts (concrete-encased): 

1. Plastic Duct: 

a. UL 651 and 651A Schedule 40 PVC conduit. 
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b. Duct shall be suitable for use with 90˚ C (194˚ F) rated 

conductors. 

2. Conduit Spacers: Prefabricated plastic. 

C. Ducts (direct-burial):  

1. Plastic duct:  

a. Schedule 40 PVC or HDPE conduit.  

b. Duct shall be suitable for use with 75˚ C (167˚ F) rated 

conductors.  

2. Rigid metal conduit: UL6 and NEMA RN1 galvanized  rigid metal, half-

lap wrapped with 10 mil PVC tape.  

2.3 GROUNDING  

A. Ground Rods and Ground Wire: Per Section 26 05 2 6, GROUNDING AND 

BONDING FOR ELECTRICAL SYSTEMS. 

2.4 WARNING TAPE 

A. 4-mil polyethylene 75 mm (3 inches) wide detecta ble tape, red with 

black letters, imprinted with “CAUTION - BURIED ELE CTRIC CABLE BELOW” 

or similar. 

2.5 PULL ROPE FOR SPARE DUCTS 

A. Plastic with 890 N (200 lb) minimum tensile stre ngth. 

PART 3 - EXECUTION  

3.1 PULLBOX INSTALLATION  

A. Assembly and installation shall be per the requi rements of the 

manufacturer.  

1. Install pullboxes level and plumb. 

2. Units shall be installed on a 300 mm (12 inches)  thick level bed of 

90% compacted granular fill, well-graded from the 2 5 mm (1 inches) 

sieve to the No. 4 sieve. Granular fill shall be co mpacted with a 

minimum of four passes with a plate compactor. 

B. Access: Ensure the top of frames and covers are flush with finished 

grade.  

3.2 TRENCHING  

A. Refer to Section 31 20 00, EARTH MOVING for tren ching, backfilling, and 

compaction. 
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B. Before performing trenching work at existing fac ilities, a Ground 

Penetrating Radar Survey shall be carefully perform ed by a certified 

technician to reveal all existing underground ducts , conduits, cables, 

and other utility systems. 

C. Work with extreme care near existing ducts, cond uits, and other 

utilities to avoid damaging them.  

D. Cut the trenches neatly and uniformly.  

E. For Concrete-Encased Ducts:  

1. After excavation of the trench, stakes shall be driven in the bottom 

of the trench at 1.2 M (4 foot) intervals to establ ish the grade and 

route of the duct bank. 

2. Pitch the trenches uniformly toward manholes or both ways from high 

points between manholes for the required duct line drainage. Avoid 

pitching the ducts toward buildings wherever possib le.  

3. The walls of the trench may be used to form the side walls of the 

duct bank, provided that the soil is self-supportin g and that the 

concrete envelope can be poured without soil inclus ions. Forms are 

required where the soil is not self-supporting.  

4. After the concrete-encased duct has sufficiently  cured, the trench 

shall be backfilled to grade with earth, and approp riate warning 

tape installed. 

F. Individual conduits to be installed under existi ng paved areas and 

roads that cannot be disturbed shall be jacked into  place using rigid 

metal conduit, or bored using plastic utilities duc t or PVC conduit, as 

approved by the COTR. 

3.3 DUCT INSTALLATION  

A. General Requirements: 

1. Ducts shall be in accordance with the NEC, as sh own on the drawings, 

and as specified.  

2. Join and terminate ducts with fittings recommend ed by the 

manufacturer. 

3. Slope ducts to drain towards manholes and pullbo xes, and away from 

building and equipment entrances. Pitch not less th an 100 mm (4 

inch) in 30 M (100 feet).  
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4. Underground conduit stub-ups and sweeps to equip ment inside of 

buildings shall be galvanized rigid metal conduit h alf-lap wrapped 

with PVC tape, and shall extend a minimum of 1.5 M (5 feet) outside 

the building foundation. Tops of conduits below bui lding slab shall 

be minimum 610 mm (24 inches) below bottom of slab.  

5. Stub-ups and sweeps to equipment mounted on outd oor concrete slabs 

shall be galvanized rigid metal conduit half-lap wr apped with PVC 

tape, and shall extend a minimum of 1.5 M (5 feet) away from the 

edge of slab. 

6. Install insulated grounding bushings on the cond uit terminations. 

7. Radius for sweeps shall be sufficient to accompl ish pulls without 

damage. Minimum radius shall be six times conduit d iameter.  

8. All multiple conduit runs shall have conduit spa cers. Spacers shall 

securely support and maintain uniform spacing of th e duct assembly a 

minimum of 75 mm (3 inches) above the bottom of the  trench during 

the concrete pour. Spacer spacing shall not exceed 1.5 M (5 feet). 

Secure spacers to ducts and earth to prevent floati ng during 

concrete pour. Provide nonferrous tie wires to prev ent displacement 

of the ducts during concrete pour. Tie wires shall not act as 

substitute for spacers. 

9. Duct lines shall be installed no less than 300 m m (12 inches) from 

other utility systems, such as water, sewer, chille d water. 

10. Clearances between individual ducts:  

a. For similar services, not less than 75 mm (3 inc hes).  

b. For power and signal services, not less than 150  mm (6 inches).  

11. Duct lines shall terminate at window openings i n manhole walls as 

shown on the drawings. All ducts shall be fitted wi th end bells.  

12. Couple the ducts with proper couplings. Stagger  couplings in rows 

and layers to ensure maximum strength and rigidity of the duct bank. 

13. Keep ducts clean of earth, sand, or gravel, and  seal with tapered 

plugs upon completion of each portion of the work. 

14. Spare Ducts: Where spare ducts are shown, they shall have a nylon 

pull rope installed. They shall be capped at each e nd and labeled as 

to location of the other end. 
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15. Duct Identification: Place continuous strip of warning tape 

approximately 300 mm (12 inches) above ducts before  backfilling 

trenches. Warning tape shall be preprinted with pro per 

identification. 

16. Duct Sealing: Seal ducts, including spare ducts , at building 

entrances and at outdoor terminations for equipment , with a suitable 

non-hardening compound to prevent the entrance of f oreign objects 

and material, moisture, and gases. 

17. Use plastic ties to secure cables to insulators  on cable arms. Use 

minimum two ties per cable per insulator. 

B. Concrete-Encased Ducts:  

1. Install concrete-encased ducts for medium-voltag e systems, low-

voltage systems, and signal systems, unless otherwi se shown on the 

drawings.  

2. Duct banks shall be single or multiple duct asse mblies encased in 

concrete. Ducts shall be uniform in size and materi al throughout the 

installation.  

3. Tops of concrete-encased ducts shall be: 

a. Not less than 600 mm (24 inches) and not less th an shown on the 

drawings, below finished grade. 

b. Not less than 750 mm (30 inches) and not less th an shown on the 

drawings, below roads and other paved surfaces. 

c. Additional burial depth shall be required in ord er to accomplish 

NEC-required minimum bend radius of ducts. 

d. Conduits crossing under grade slab construction joints shall be 

installed a minimum of 1.2 M (4 feet) below slab. 

4. Extend the concrete envelope encasing the ducts not less than 75 mm 

(3 inches) beyond the outside walls of the outer du cts.  

5. Within 3 M (10 feet} of building and manhole wal l penetrations, 

install reinforcing steel bars at the top and botto m of each 

concrete envelope to provide protection against ver tical shearing. 

6. Install reinforcing steel bars at the top and bo ttom of each 

concrete envelope of all ducts underneath roadways and parking 

areas.  
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7. Where new ducts and concrete envelopes are to be  joined to existing 

manholes, pullboxes, ducts, and concrete envelopes,  make the joints 

with the proper fittings and fabricate the concrete  envelopes to 

ensure smooth durable transitions.  

8. Duct joints in concrete may be placed side by si de horizontally, but 

shall be staggered at least 150 mm (6 inches) verti cally. 

9. Pour each run of concrete envelope between manho les or other 

terminations in one continuous pour. If more than o ne pour is 

necessary, terminate each pour in a vertical plane and install 19 mm 

(0.75 inch) reinforcing rod dowels extending 450 mm  (18 inches) into 

concrete on both sides of joint near corners of env elope. 

10. Pour concrete so that open spaces are uniformly  filled. Do not 

agitate with power equipment unless approved by COT R. 

  C. Direct-Burial Ducts:  

1. Install direct-burial ducts only where shown on the drawings. 

Provide direct-burial ducts only for low-voltage po wer and lighting 

branch circuits.   

2. Tops of ducts shall be:  

a. Not less than 600 mm (24 inches) and not less th an shown on the 

drawings, below finished grade. 

b. Not less than 750 mm (30 inches) and not less th an shown on the 

drawings, below roads and other paved surfaces. 

c. Additional burial depth shall be required in ord er to accomplish 

NEC-required minimum bend radius of ducts. 

3. Do not kink the ducts. Compaction shall not defo rm the ducts.// 

D. Connections to Manholes: Ducts connecting to man holes shall be flared 

to have an enlarged cross-section to provide additi onal shear strength. 

Dimensions of the flared cross-section shall be lar ger than the 

corresponding manhole opening dimensions by no less  than 300 mm (12 

inches) in each direction. Perimeter of the duct ba nk opening in the 

manhole shall be flared toward the inside or keyed to provide a 

positive interlock between the duct and the wall of  the manhole. Use 

vibrators when this portion of the encasement is po ured to ensure a 

seal between the envelope and the wall of the struc ture. 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 05 41 - 9 

E. Connections to Existing Manholes: For duct conne ctions to existing 

manholes, break the structure wall out to the dimen sions required and 

preserve the steel in the structure wall. Cut steel  and extend into the 

duct bank envelope. Chip the perimeter surface of t he duct bank opening 

to form a key or flared surface, providing a positi ve connection with 

the duct bank envelope. 

F. Connections to Existing Ducts: Where connections  to existing ducts are 

indicated, excavate around the ducts as necessary. Cut off the ducts 

and remove loose concrete from inside before instal ling new ducts. 

Provide a reinforced-concrete collar, poured monoli thically with the 

new ducts, to take the shear at the joint of the du ct banks. 

G. Partially-Completed Ducts: During construction, wherever a construction 

joint is necessary in a duct bank, prevent debris s uch as mud and dirt 

from entering ducts by providing suitable plugs. Fi t concrete envelope 

of a partially completed ducts with reinforcing ste el extending a 

minimum of 600 mm (2 feet) back into the envelope a nd a minimum of 600 

mm (2 feet) beyond the end of the envelope. Provide  one No. 4 bar in 

each corner, 75 mm (3 inches) from the edge of the envelope. Secure 

corner bars with two No. 3 ties, spaced approximate ly 300 mm (12 

inches) apart. Restrain reinforcing assembly from m oving during pouring 

of concrete. 

3.4 ACCEPTANCE CHECKS AND TESTS  

A. Duct Testing and Cleaning:  

1. Upon completion of the duct installation, a stan dard flexible 

mandrel shall be pulled through each duct to loosen  particles of 

earth, sand, or foreign material left in the duct, and to test for 

out-of-round conditions. 

2. The mandrel shall be not less than 300 mm (12 in ches) long, and 

shall have a diameter not less than 13 mm (0.5 inch ) less than the 

inside diameter of the duct. A brush with stiff bri stles shall then 

be pulled through each duct to remove the loosened particles. The 

diameter of the brush shall be the same as, or slig htly larger than, 

the diameter of the duct. 
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3. If testing reveals obstructions or out-of-round conditions, the 

Contractor shall replace affected section(s) of duc t and retest to 

the satisfaction of the COTR at no cost to the Gove rnment. 

4. Mandrel pulls shall be witnessed by the COTR. 

---END--- 
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SECTION 26 08 00 

COMMISSIONING OF ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 26.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

electrical systems, related subsystems and related equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 26 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 
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of Division 26, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility electrical systems commissioning wi ll include the systems 

listed in Section 01 19 00 General Commissioning Re quirements: 

1.6 SUBMITTALS 

A.  The commissioning process requires review of select ed Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B.  The commissioning process requires Submittal review  simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Electrical systems will require  inspection of 

individual elements of the electrical systems const ruction throughout 

the construction period.  The Contractor shall coor dinate with the 

Commissioning Agent in accordance with Section 01 1 9 00 and the 

Commissioning plan to schedule electrical systems i nspections as 

required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
06-01-13 

Addendum #2 8/28/14 
 
 

26 08 00 - 3 

accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 

sample of checklists is also inaccurate, all the ch ecklists for the 

type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 26 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Resident Engineer.  The Contractor shall review and  comment on the 

tests prior to approval.  The Contractor shall prov ide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will  witness and 

document the testing.  The Contractor shall sign th e test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  
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3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Resident Engineer and Commissi oning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning t he location, 

operation, and troubleshooting of the installed sys tems.  Contractor 

shall submit training agendas and trainer resumes i n accordance with 

the requirements of Section 01 19 00.  The instruct ion shall be 

scheduled in coordination with the VA Resident Engi neer after 

submission and approval of formal training plans.   Refer to Section 01 

91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi on 26 Sections for 

additional Contractor training requirements. 

----- END ----- 
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SECTION 26 09 23 
LIGHTING CONTROLS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

 This section specifies the furnishing, installatio n and connection of 

the lighting controls.  

1.2 RELATED WORK  

A. Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Interface of 

lighting controls with HVAC control systems. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

requirements that are common to more than one secti on of Division 26.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Cables and wiring.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 26 24 16, PANELBOARDS: Panelboard enclos ure and interior 

bussing used for lighting control panels. 

F. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

G. Section 26 51 00, INTERIOR LIGHTING: Luminaire b allast and drivers used 

in control of lighting systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

controls. 

b. Material and construction details. 

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 
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e. Installation details. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications:  Two weeks prior to final inspec tion, submit the 

following.  

a. Certification by the Contractor that the lightin g control systems 

have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Green Seal (GS): 

GC-12-03................Occupancy Sensors 

C. National Electrical Manufacturer's Association ( NEMA): 

C136.10-10.............. American National Standard for Roadway and Area 

Lighting Equipment —Locking-Type Photocontrol 

Devices and Mating Receptacles —Physical and 

Electrical Interchangeability and Testing 

ICS-1-08................ Standard for Industrial Control and Systems 

General Requirements 

ICS-2-05................Standard for Industrial Con trol and Systems: 

Controllers, Contractors, and Overload Relays 

Rated Not More than 2000 Volts AC or 750 Volts 

DC: Part 8 - Disconnect Devices for Use in 

Industrial Control Equipment 

ICS-6-11................ Standard for Industrial Controls and Systems 

Enclosures 
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D. National Fire Protection Association (NFPA):  

70-14...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

20......................Standard for General-Use Sn ap Switches 

773-95..................Standard for Plug-In Lockin g Type Photocontrols 

for Use with Area Lighting 

773A-06.................Nonindustrial Photoelectric  Switches for 

Lighting Control 

98-04...................Enclosed and Dead-Front Swi tches 

916-07..................Standard for Energy Managem ent Equipment 

Systems 

917-06..................Clock Operated Switches 

924-06..................Emergency Lighting and Powe r Equipment (for use 

when controlling emergency circuits). 

PART 2 - PRODUCTS  

2.1 OUTDOOR PHOTOELECTRIC SWITCHES  

A. Solid state, with SPST dry contacts rated for 18 00 VA tungsten or 1000 

VA inductive, complying with UL 773A. 

1. Light-Level Monitoring Range:  16.14 to 108 lx ( 1.5 to 10 fc), with 

adjustable turn-on and turn-off levels. 

2. Time Delay:  15-second minimum. 

3. Surge Protection:  Metal-oxide varistor. 

4. Mounting:  Twist lock, with base-and-stem mounti ng or stem-and-

swivel mounting accessories as required. 

2.2 CEILING-MOUNTED PHOTOELECTRIC SWITCHES 

A. Solid-state, light-level sensor unit, with separ ate relay unit. 

1. Sensor Output:  Contacts rated to operate the as sociated relay.  

Sensor shall be powered from the relay unit. 

2. Relay Unit:  Dry contacts rated for 20A ballast load at 120 volt and 

277 volt, for 13A tungsten at 120 volt, and for 1 h p at 120 volt. 

3. Monitoring Range:  108 to 2152 lx (10 to 200 fc) , with an adjustment 

for turn-on and turn-off levels. 

4. Time Delay:  Adjustable from 5 to 300 seconds, w ith deadband 

adjustment. 
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5. Indicator:  Two LEDs to indicate the beginning o f on-off cycles. 

2.3 INDOOR OCCUPANCY SENSORS 

A. Wall- or ceiling-mounting, solid-state units wit h a power supply and 

relay unit, suitable for the environmental conditio ns in which 

installed. 

1. Operation:  Unless otherwise indicated, turn lig hts on when covered 

area is occupied and off when unoccupied; with a 1 to 15 minute 

adjustable time delay for turning lights off. 

2. Sensor Output:  Contacts rated to operate the co nnected relay.  

Sensor shall be powered from the relay unit. 

3. Relay Unit:  Dry contacts rated for 20A ballast load at 120 volt and 

277 volt, for 13A tungsten at 120 volt, and for 1 h p at 120 volt. 

4. Mounting: 

a. Sensor:  Suitable for mounting in any position o n a standard 

outlet box. 

b. Time-Delay and Sensitivity Adjustments:  Recesse d and concealed 

behind hinged door. 

5. Indicator:  LED, to show when motion is being de tected during 

testing and normal operation of the sensor. 

6. Bypass Switch:  Override the on function in case  of sensor failure. 

7. Manual/automatic selector switch. 

8. Automatic Light-Level Sensor:  Adjustable from 2 1.5 to 2152 lx (2 to 

200 fc); keep lighting off when selected lighting l evel is present. 

9. Faceplate for Wall-Switch Replacement Type:  Ref er to wall plate 

material and color requirements for toggle switches , as specified in 

Section 26 27 26, WIRING DEVICES. 

B. Dual-technology Type:  Ceiling mounting; combina tion PIR and ultrasonic 

detection methods, field-selectable. 

1. Sensitivity Adjustment:  Separate for each sensi ng technology. 

2. Detector Sensitivity:  Detect occurrences of 150  mm (6-inch) minimum 

movement of any portion of a human body that presen ts a target of 

not less than 232 sq. cm (36 sq. in), and detect a person of average 

size and weight moving not less than 305 mm (12 inc hes) in either a 
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horizontal or a vertical manner at an approximate s peed of 305 mm/s 

(12 inches/s). 

C. Detection Coverage: Shall be sufficient to provi de coverage as required 

by sensor locations shown on drawing. 

 
2.4 LIGHTING CONTROL SYSTEM – RELAY PANEL TYPE (STA ND ALONE) 

A. System Description:  

1. The lighting control system shall be with lighti ng relay panels.  

Lighting control devices connect to the relay panel s and communicate 

via the panel controller. System includes all inter faces and wiring, 

relay panels, control modules, input modules, panel  processors, 

relays, photocells, switches, dimmers, time clock, and occupancy 

sensors. 

2. System shall include the capability of BACnet IP  communication with 

other systems as described.  System communication p rotocol shall be 

compatible with the building automation system spec ified in Section 

23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC. 

3. Panel Controller shall provide programmable oper ation of lights 

connected via system relays and controlled with sys tem devices.  

System software shall provide control of relays and  control devices, 

time and sequence scheduling, timed out and blink l ight operation 

and monitoring and reporting of system events and c omponents.  

Initial programming shall be as shown on plans and schedules. 

B. Panel Controller:  Comply with UL 508; programma ble, solid-state, 

astronomic 365-day control unit with non-volatile m emory, mounted in 

preassembled relay panel with low-voltage-controlle d, latching-type, 

single-pole lighting circuit relays.  Controller sh all be capable of 

receiving inputs from control devices and other sou rces.  Where 

indicated, a limited number of digital or analog, l ow-voltage control-

circuit outputs shall be supported by control unit and circuit boards 

associated with relays. 

C. Cabinet:  Steel with hinged, locking door.  Barr iers separate low-

voltage and line-voltage components. 

D. Directory:  Identifies each relay as to load con trolled. 
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E. System Power Supply:  Transformer and full-wave rectifier with filtered 

dc output for panel, controllers and control device s. Feed from an 

equipment emergency circuit at a minimum. 

F. Single-Pole Relays:  Mechanically held unless ot herwise indicated; 

split-coil, momentary-pulsed type, rated 20 A, 125 volt AC for tungsten 

filaments and 20 A, 277 volt AC for electronic ball asts, 50,000 cycles 

at rated capacity. 

G. Control Devices:  All occupancy sensors (Ultraso nic, IR and Dual 

Technology type), photocells, switches and timers s hall be provided 

with system and designed to operate on system netwo rk.  Supplemental 

power packs shall be provided as required for multi ple control devices.  

This equipment shall be identified in shop drawing submission. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions and as shown on the drawings or specif ied. 

B. Aim outdoor photoelectric sensor according to ma nufacturer's 

recommendations.  Set adjustable window slide for 1  footcandle turn-on. 

C. Aiming for wall-mounted and ceiling-mounted moti on sensor switches 

shall be per manufacturer’s recommendations. 

D. Set occupancy sensor "on" duration to 15 minutes . 

E. Locate photoelectric sensors as indicated and in  accordance with the 

manufacturer's recommendations.  Adjust sensor for the available light 

level at the typical work plane for that area. 

F. Label time switches and contactors with a unique  designation. 

G. Program lighting control panels per schedule on drawings. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations. 

B. Upon completion of installation, conduct an oper ating test to show that 

equipment operates in accordance with requirements of this section.  

C. Test for full range of dimming ballast and dimmi ng controls capability. 

Observe for visually detectable flicker over full d imming range.  

D. Test occupancy sensors for proper operation.  Ob serve for light control 

over entire area being covered. 
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E. Upon completion of the installation, the system shall be commissioned 

by the manufacturer’s factory-authorized technician  who will verify all 

adjustments and sensor placements. 

3.3 FOLLOW-UP VERIFICATION 

 Upon completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that the lighting control devices are 

in good operating condition and properly performing  the intended 

function in the presence of COTR. 

3.4 INSTRUCTION 

A. Furnish the services of a factory-trained techni cian for one 8-hour 

training period for instructing personnel in the ma intenance and 

operation of the lighting control system on the dat es requested by the 

COTR. 

B. Contractor shall submit written instructions on training and 

maintenance as reviewed in training session.  

 

- - - E N D - - - 
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SECTION 26 12 19 
PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies the furnishing, installat ion, connection, and 

testing of the pad-mounted, liquid-filled, medium-v oltage transformers, 

indicated as transformers in this section. 

1.2 RELATED WORK  

  A. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Req uirements for concrete 

equipment pads. 

B. Section 09 06 00, SCHEDULE FOR FINISHES: Finishe s for electrical 

equipment. 

 C. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENT S FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n on-structural 

components. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium- voltage cables. 

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground currents.  

G. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Manholes, pull-

boxes, and ducts for underground raceway systems.  

H. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: 

Short circuit and coordination study, and requireme nts for a 

coordinated electrical system. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 FACTORY TESTS 

A. Transformers shall be thoroughly tested at the f actory to ensure that 

there are no electrical or mechanical defects. Test s shall be conducted 

as per IEEE Standards. Factory tests shall be certi fied. The following 

tests shall be performed: 
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1. Perform insulation-resistance tests, winding-to- winding and each 

winding-to-ground. 

2. Perform turns-ratio tests at all tap positions. 

B. Furnish four (4) copies of certified manufacture r's factory test 

reports to the //Resident Engineer// //COTR// prior  to shipment of the 

transformers to ensure that the transformers have b een successfully 

tested as specified. 

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, nameplate data, impe dance, outline 

drawing with dimensions and front, top, and side vi ews, weight, 

mounting details, decibel rating, termination infor mation, 

temperature rise, no-load and full-load losses, reg ulation, 

overcurrent protection, connection diagrams, and ac cessories.  

c. Complete nameplate data, including manufacturer’ s name and 

catalog number. 

  d. Certification from the manufacturer that repre sentative 

transformers have been seismically tested to Intern ational 

Building Code requirements. Certification shall be based upon 

simulated seismic forces on a shake table or by ana lytical 

methods, but not by experience data or other method s. 

2. Manuals:  

a. When submitting the shop drawings, submit compan ion copies of 

complete maintenance and operating manuals, includi ng technical 

data sheets, wiring diagrams, and information for o rdering 

replacement parts. 

1) Identify terminals on wiring diagrams to facilit ate 

installation, maintenance, and operation.  
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2) Indicate on wiring diagrams the internal wiring for each piece 

of equipment and interconnections between the piece s of 

equipment.  

3) Approvals will be based on complete submissions of manuals, 

together with shop drawings.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1) Update the manual to include any information nec essitated by 

shop drawing approval.  

2) Show all terminal identification.  

3) Include information for testing, repair, trouble shooting, 

assembly, disassembly, and recommended maintenance intervals.  

4) Provide a replacement parts list with current pr ices. Include 

a list of recommended spare parts, tools, and instr uments for 

testing and maintenance purposes.  

B. Certifications:  

1. Two weeks prior to the final inspection, submit the following 

certifications.  

a. Certification by the manufacturer that the trans formers conform 

to the requirements of the drawings and specificati ons.  

b. Certification by the Contractor that the transfo rmers have been 

properly installed, connected, and tested.  

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI):  

C37.47-00...............High Voltage Current-Limiti ng Type Distribution 

Class Fuses and Fuse Disconnecting Switches  

C57.12.00-00............Liquid-Immersed Distributio n, Power and 

Regulating Transformers 
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C57.12.25-90............Pad-Mounted, Compartmental- Type, Self-Cooled, 

Single-Phase Distribution-Transformers with 

Separable Insulated High Voltage Connectors; 

High Voltage, 34500 Grd Y/19920 Volts and 

Below; Low-Voltage 240/120 Volts; 167 kVA and 

Smaller Requirements 

C57.12.26-92............Pad-Mounted, Compartmental- Type, Self-Cooled, 

Three-Phase Distribution Transformers for Use 

with Separable Insulated High-Voltage 

Connectors (34500 Grd Y/19920 V and Below, 2500 

kVA and Smaller) 

C57.12.28-05............Pad-Mounted Equipment - Enc losure Integrity 

C57.12.29-05............Pad-Mounted Equipment – Enc losure Integrity for 

Coastal Environments 

C57.12.34-10............Pad-Mounted, Compartmental- Type, Self-Cooled, 

Three-Phase Distribution Transformers, 5 MVA 

and Smaller; High Voltage, 34.5 kV Nominal 

System Voltage and Below; Low Voltage, 15kV 

Nominal System Voltage and Below 

C. American Society for Testing and Materials (ASTM ): 

D3487-08................Standard Specification for Mineral Insulating 

Oil Used in Electrical Apparatus  

D. Institute of Electrical and Electronic Engineers  (IEEE): 

C2-07...................National Electrical Safety Code 

C57.12.10-11............Liquid-Immersed Power Trans formers 

C57.12.90-10............Test Code for Liquid-Immers ed Distribution, 

Power, and Regulating Transformers 

C62.11-06...............Metal-Oxide Surge Arresters  for AC Power 

Circuits 

48-09...................Test Procedures and Require ments for 

Alternating-Current Cable Terminations Used on 

Shielded Cables Having Laminated Insulation 

Rated 2.5kV Through 765kV or Extruded 

Insulation Rated 2.5kV Through 500kV 
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386-06..................Separable Insulated Connect or Systems for Power 

Distribution Systems Above 600 V 

592-07..................Exposed Semiconducting Shie lds on High-Voltage 

Cable Joints and Separable Connectors  

E. International Code Council (ICC): 

IBC-12..................International Building Code  

F. National Electrical Manufacturers Association (N EMA):  

LA 1-09.................Surge Arresters 

TP 1-02.................Guide for Determining Energ y Efficiency for 

Distribution Transformers 

TR 1-00.................Transformers, Regulators, a nd Reactors 

G. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

H. Underwriters Laboratories Inc. (UL): 

467-07..................Grounding and Bonding Equip ment 

 
PART 2 - PRODUCTS  

2.1 GENERAL REQUIREMENTS 

A. Transformers shall be in accordance with ANSI, A STM, IEEE, NEMA, NFPA, 

UL, as shown on the drawings, and as specified here in. Each transformer 

shall be assembled as an integral unit by a single manufacturer. 

B. Transformers shall be complete, outdoor type, co ntinuous duty, integral 

assembly, grounded, tamper-resistant, and with liqu id-immersed 

windings. 

C. Ratings shall not be less than shown on the draw ings. 

D. Completely fabricate transformers at the factory  so that only the 

external cable connections are required at the proj ect site. 

E. Thoroughly clean, phosphatize, and finish all th e metal surfaces at the 

factory with a rust-resistant primer and dark green  enamel finish coat, 

except where a different color is specified in Sect ion 09 06 00, 

SCHEDULE FOR FINISHES. All surfaces of the transfor mer that will be in 

contact with the concrete pad shall be treated with  corrosion-resistant 

compounds and epoxy resin or a rubberized sealing c ompound. 
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2.2 COMPARTMENTS 

A. Construction: 

1. Enclosures shall be weatherproof and in accordan ce with ANSI 

C57.12.28. 

2. The medium- and low-voltage compartments shall b e separated with a 

steel barrier that extends the full height and dept h of the 

compartments.  

3. The compartments shall be constructed of sheet s teel (gauge to meet 

ANSI requirements) with bracing and with reinforcin g gussets using 

jig welds to assure rectangular rigidity. 

4. All bolts, nuts, and washers shall be zinc-plate d steel. 

5. Sufficient space shall be provided for equipment , cabling, and 

terminations within the compartments.  

6. Affix transformer nameplate permanently within t he low-voltage 

compartment. Voltage and kVA rating, connection con figuration, 

impedance, date of manufacture, and serial number s hall be shown on 

the nameplate. 

B. Doors: 

1. Provide a separate door for each compartment wit h provisions for a 

single padlock to secure all doors. Provide each co mpartment door 

with open-position doorstops and corrosion-resistan t tamperproof 

hinges welded in place. The medium-voltage compartm ent door shall be 

mechanically prevented from opening unless the low- voltage 

compartment door is open. 

2. The secondary compartment door shall have a one- piece steel handle 

and incorporate three-point locking mechanisms.  

 3. Provide a 50 mm (2 inches) size padlock for eac h assembly, as 

approved by the COTR. Padlocks shall be keyed to th e COTR’s 

established key set. Firmly attach the padlock to t he door assembly 

by a chain. 

2.3 BIL RATING  

  A. 15 kV class equipment shall have a minimum 95 kV BIL rating. 
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2.4 TRANSFORMER FUSE ASSEMBLY 

  A. The primary fuse assembly shall be a combinati on of externally 

replaceable Bay-O-Net liquid-immersed fuses in seri es with liquid-

immersed current-limiting fuses. 

2.5 PRIMARY CONNECTIONS 

  A. Primary connections shall be 200 A dead-front loadbreak wells and 

inserts for cable sizes shown on the drawings. 

2.6 MEDIUM-VOLTAGE SWITCH 

A. The transformer primary disconnect switch shall be an oil-immersed, 

internal, gang-operated, load-interrupter type, rat ed at ampacity and 

system voltage as shown on the drawings, with a min imum momentary 

withstand rating of not less than the calculated av ailable fault 

current shown on the drawings. 

 B. For radial feeds, switch shall be a two-positio n, on-off, manual 

switch located in the medium-voltage compartment an d hot-stick-

operated. 

2.7 MEDIUM-VOLTAGE TERMINATIONS 

A. Terminate the medium-voltage cables in the prima ry compartment with 200 

A loadbreak premolded rubber elbow connectors, suit able for submersible 

applications.  Elbow connectors shall have a semi-c onductive shield 

material covering the housing.  The separable conne ctor system shall 

include the loadbreak elbow, the bushing insert, an d the bushing well.  

Separable connectors shall comply with the requirem ents of IEEE 386, 

and shall be interchangeable between suppliers.  Al low sufficient slack 

in medium-voltage cable, ground, and drain wires to  permit elbow 

connectors to be moved to their respective parking stands. 

B. Ground metallic cable shield with a cable shield  grounding adapter, 

consisting of a solderless connector enclosed in wa tertight rubber 

housing covering the entire assembly, bleeder wire,  and ground braid.  

2.8 LOW-VOLTAGE EQUIPMENT 

A. Mount the low-voltage bushings, and hot stick in  the low-voltage 

compartment. 

B. The low-voltage leads shall be brought out of th e tank by epoxy 

pressure tight bushings, and shall be standard arra ngement. 
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C. Tin-plate the low-voltage neutral terminal and i solate from the 

transformer tank. Provide a removable ground strap sized in accordance 

with the NEC and connect between the secondary neut ral and ground pad. 

2.9 TRANSFORMERS  

A. Transformer ratings shall be as shown on drawing s.  kVA ratings shown 

on the drawings are for continuous duty without the  use of cooling 

fans. 

B. Temperature rises shall not exceed the NEMA TR 1  standards of 65˚ C 

(149˚ F) by resistance. 

 C. Transformer insulating material shall be less f lammable, silicone-based 

dielectric, and UL listed as complying with NFPA 70  requirements for 

fire point of not less than 300˚ C (600˚ F) when te sted according to 

ASTM D 92. Liquid shall have low toxicity and be no nhazardous. 

D. Transformer impedance shall be not less than 4-1 /2% for sizes 150 kVA 

and larger. Impedance shall be as shown on the draw ings. 

E. Sound levels shall conform to NEMA TR 1 standard s. 

F. Primary and Secondary Windings for Three-Phase T ransformers: 

1. Primary windings shall be delta-connected. 

2. Secondary windings shall be wye-connected, excep t where otherwise 

indicated on the drawings. Provide isolated neutral  bushings for 

secondary wye-connected transformers. 

3. Secondary leads shall be brought out through pre ssure-tight epoxy 

bushings. 

G. Primary windings shall have four 2-1/2% full-cap acity voltage taps; two 

taps above and two taps below rated voltage. 

H. Core and Coil Assemblies: 

1. Cores shall be grain-oriented, non-aging, silico n steel to minimize 

losses. 

2. Core and coil assemblies shall be rigidly braced  to withstand the 

stresses caused by rough handling during shipment, and stresses 

caused by any possible short-circuit currents. 

3. Coils shall be continuous-winding type without s plices except for 

taps. Material shall be copper. 

4. Coil and core losses shall be optimum for effici ent operation. 
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5. Primary, secondary, and tap connections shall be  brazed or pressure 

type. 

6. Provide end fillers or tiedowns for coil winding s. 

I. The transformer tank, cover, and radiator gauge thickness shall not be 

less than that required by ANSI. 

J. Accessories: 

1. Provide standard NEMA features, accessories, and  the following: 

a. No-load tap changer.  Provide warning sign.  

b. Lifting, pulling, and jacking facilities.  

c. Globe-type valve for oil filtering and draining,  including 

sampling device. 

d. Pressure relief valve. 

e. Liquid level gauge and filling plug. 

f. A grounding pad in the medium- and low-voltage c ompartments. 

g. A diagrammatic nameplate. 

h. Dial-type liquid thermometer with a maximum read ing pointer and 

an external reset. 

i. Hot stick. Securely fasten hot stick within low- voltage 

compartment. 

2. The accessories shall be made accessible within the compartments 

without disassembling trims and covers. 

K. Transformers shall meet the minimum energy effic iency values per NEMA 

TP 1: 

 

KVA (%) 

75 98.7 

112.5 98.8 

150 98.9 

225 99.0 

300 99.0 

500 99.1 

750 99.2 

1000 99.2 
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1500 99.3 

2000 99.4 

2500 99.4 

 
 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install transformers outdoors, as shown on the d rawings, in accordance 

with the NEC, and as recommended by the manufacture r. 

B. Anchor transformers with rustproof bolts, nuts, and washers not less 

than 12 mm (1/2 inch) diameter, in accordance with manufacturer’s 

instructions, and as shown on drawings. 

  C. In seismic areas, transformers shall be adequa tely anchored and 

braced per details on structural contract drawings to withstand the 

seismic forces at the location where installed. 

D. Mount transformers on concrete slab. Unless othe rwise indicated, the 

slab shall be at least 200 mm (8 inches) thick, rei nforced with a 150 

by 150 mm (6 by 6 inches) No. 6 mesh placed uniform ly 100 mm (4 inches) 

from the top of the slab. Slab shall be placed on a  150 mm (6 inches) 

thick, well-compacted gravel base. The top of the c oncrete slab shall 

be approximately 100 mm (4 inches) above the finish ed grade. Edges 

above grade shall have 12-1/2 mm (1/2 inch) chamfer . The slab shall be 

of adequate size to project at least 200 mm (8 inch es) beyond the 

equipment. Provide conduit turnups and cable entran ce space required by 

the equipment to be mounted. Seal voids around cond uit openings in slab 

with water- and oil-resistant caulking or sealant. Cut off and bush 

conduits 75 mm (3 inches) above slab surface. Concr ete work shall be as 

specified in Section 03 30 00, CAST-IN-PLACE CONCRE TE. 

E. Grounding: 

1. Ground each transformer in accordance with the r equirements of the 

NEC. Install ground rods per the requirements of Se ction 26 05 26, 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS, to maintain a maximum 

resistance of 5 ohms to ground.  
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2. Connect the ground rod to the ground pads in the  medium- and low-

voltage compartments. 

3. Install and connect the cable shield grounding a dapter per the 

manufacturer’s instructions.  Connect the bleeder w ire of the cable 

shield grounding adapter to the loadbreak or deadbr eak elbow 

grounding point with minimum No. 14 AWG wire, and c onnect the ground 

braid to the grounding system with minimum No. 6 AW G bare copper 

wire. Use soldered or mechanical grounding connecto rs listed for 

this purpose.  

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field tests in a ccordance with the 

manufacturer's recommendations.  In addition, inclu de the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical and mechanical condition. Check  for damaged or 

cracked bushings and liquid leaks. 

c. Verify that control and alarm settings on temper ature indicators 

are as specified.  

d. Inspect all field-installed bolted electrical co nnections, using 

the calibrated torque-wrench method to verify tight ness of 

accessible bolted electrical connections, and perfo rm 

thermographic survey after energization under load.  

e. Vacuum-clean transformer interior.  Clean transf ormer enclosure 

exterior. 

f. Verify correct liquid level in transformer tank.   

g. Verify correct equipment grounding per the requi rements of 

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS.  

h. Verify the presence and connection of transforme r surge 

arresters, if provided. 

i. Verify that the tap-changer is set at rated syst em voltage. 
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3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the transformers are in good 

operating condition and properly performing the int ended function. 

3.4 SPARE PARTS 

A. Deliver the following spare parts for the projec t to the COTR two weeks 

prior to final inspection: 

1. Six insulated protective caps. 

2. One spare set of medium-voltage fuses for each s ize and type of fuse 

used in the project. 

  3. One spare set of three cable fault indicators.  

3.5 INSTRUCTION 

A. The Contractor shall instruct maintenance person nel, for not less than 

one 2-hour period, on the maintenance and operation  of the equipment on 

the date requested by the COTR.  

---END--- 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
08-01-14 

Addendum #2 8/28/14 
 
 

26 22 00 - 1 

SECTION 26 22 00 
LOW-VOLTAGE TRANSFORMERS 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of low-voltage dry-type general-purpose tra nsformers, indicated 

as transformers in this section. 

1.2 RELATED WORK 

  A. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Req uirements for concrete 

equipment pads. 

  B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n onstructural 

components. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

E. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit.  

1.3 QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND S ERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:   

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, temperature 

rise, wiring and connection diagrams, plan, front, side, and rear 

elevations, accessories, and device nameplate data.  
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 c. Certification from the manufacturer that repres entative 

transformers have been seismically tested to Intern ational 

Building Code requirements.  Certification shall be  based upon 

simulated seismic forces on a shake table or by ana lytical 

methods, but not by experience data or other method s. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals inclu ding technical 

data sheets and wiring diagrams. 

1) Schematic signal and control diagrams, with all terminals 

identified, matching terminal identification in the  

transformers. 

2) Include information for testing, repair, trouble shooting, 

assembly, disassembly, and factory recommended/requ ired 

periodic maintenance procedures and frequency.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the trans formers conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the transfo rmers have been 

properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. National Electrical Manufacturers Association (N EMA): 
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TP1-02..................Guide for Determining Energ y Efficiency for 

Distribution Transformers 

TR1-00..................Transformers, Regulators, a nd Reactors 

E. Underwriters Laboratories, Inc. (UL): 

UL 506-08...............Standard for Specialty Tran sformers 

UL 1561-11..............Dry-Type General Purpose an d Power Transformers 

F. United States Department of Energy 

10 CFR Part 431.........Energy Efficiency Program f or Certain 

Commercial and Industrial Equipment 

PART 2 - PRODUCTS 

2.1 TRANSFORMERS 

A. Unless otherwise specified, transformers shall b e in accordance with 

NEMA, NEC, UL and as shown on the drawings.  

B. Transformers shall have the following features: 

1. Self-cooled by natural convection, isolating win dings, indoor dry-

type. Autotransformers will not be accepted, except  as specifically 

allowed for buck-boost applications. 

2.  Rating and winding connections shall be as shown on  the drawings. 

3.  Ratings shown on the drawings are for continuous du ty without the 

use of cooling fans. 

4.  Copper windings. 

5. Insulation systems: 

a. Transformers 30 kVA and larger: UL rated 220 °C (428 °F) system 

with an average maximum rise by resistance of 80 °C  in a maximum 

ambient of 40 °C (104 °F). 

b. Transformers below 30 kVA: Same as for 30 kVA an d larger or UL 

rated 185 °C (365 °F) system with an average maximu m rise by 

resistance of 115 °C (239 °F) in a maximum ambient of 40 °C (104 

°F). 

6. Core and coil assemblies:  

a. Rigidly braced to withstand the stresses caused by short-circuit 

currents and rough handling during shipment. 

b. Cores shall be grain-oriented, non-aging, and si licon steel. 
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c. Coils shall be continuous windings without splic es except for 

taps. 

d. Coil loss and core loss shall be minimized for e fficient 

operation. 

e. Primary and secondary tap connections shall be b razed or pressure 

type. 

f. Coil windings shall have end filters or tie-down s for maximum 

strength. 

7. Certified sound levels, determined in accordance  with NEMA, shall 

not exceed the following: 

Transformer Rating Sound Level Rating 

0 -    9 KVA 40 dB 

10 -   50 KVA 45 dB 

51 -  150 KVA 50 dB 

151 -  300 KVA 55 dB 

301 -  500 KVA 60 dB 

 

8. If not shown on drawings, nominal impedance shal l be as permitted by 

NEMA. 

9. All transformers rated 30 kVA and larger shall h ave two 2.5% full 

capacity taps above, and four 2.5% full capacity ta ps below normal 

rated primary voltage. 

10. Core assemblies shall be grounded to their encl osures with adequate 

flexible ground straps. 

11. Enclosures: 

a.  Comprised of not less than code gauge steel. 

b.  Outdoor enclosures shall be NEMA 3R. 

c. Temperature rise at hottest spot shall conform t o NEMA Standards, 

and shall not bake and peel off the enclosure paint  after the 

transformer has been placed in service. 

d. Ventilation openings shall prevent accidental ac cess to live 

components. 

e. The enclosure at the factory shall be thoroughly  cleaned and 

painted with manufacturer's prime coat and standard  finish. 
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12. Standard NEMA features and accessories, includi ng ground pad, 

lifting provisions, and nameplate with the wiring d iagram and sound 

level indicated. 

13. Dimensions and configurations shall conform to the spaces designated 

for their installations. 

14. Transformers shall meet the minimum energy effi ciency values per 

NEMA TP1 as listed below:  

 

kVA 
Rating  

Output 
efficiency 

(%) 

15 97 

30 97.5 

45 97.7 

75 98 

112.5 98.2 

150 98.3 

225 98.5 

300 98.6 

500 98.7 

750 98.8 

 

 
 

  2.2 NONLINEAR TRANSFORMERS 

A. Shall be as specified in Paragraph 2.1, with add itional features as 

specified below. 

B. Transformers shall be designed to withstand the overheating effects 

caused by harmonics resulting from non-linear (non- sinusoidal) loads. 

C. Neutral rating shall be 200% of rated secondary phase current. 

D. Minimum efficiency designed to supply circuits w ith a harmonic profile 

equal to or less than a K factor of 13, without exc eeding specified 

temperature rise. Transformers with K factor of 13 shall be provided, 

if K factor is not shown on contract drawings. Tabl e below applies to 

K-13 transformers only. 
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Harmonic K-13 (%)  

Fundamental  100 

3rd  70 

5th  42 

7th  5 

9th  3 

11 th  3 

13 th  1 

15 th  0.7 

17 th  0.6 

 

 
PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Installation of transformers shall be in accorda nce with the NEC, as 

recommended by the equipment manufacturer and as sh own on the drawings.  

B. Anchor transformers with rustproof bolts, nuts, and washers, in 

accordance with manufacturer’s instructions, and as  shown on drawings. 

  C. In seismic areas, transformers shall be adequa tely anchored and braced 

per details on structural contract drawings to with stand the seismic 

forces at the location where installed. 

D. Install transformers with manufacturer's recomme nded clearance from 

wall and adjacent equipment for air circulation. Mi nimum clearance 

shall be 150 mm (6 inches). 

E. Install transformers on vibration pads designed to suppress transformer 

noise and vibrations. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform tests in accordance with the manufacture r's recommendations.  

In addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical and mechanical condition. 
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c. Inspect all field-installed bolted electrical co nnections, using 

the calibrated torque-wrench method to verify tight ness of 

accessible bolted electrical connections. 

d. Perform specific inspections and mechanical test s as recommended 

by manufacturer.  

e. Verify correct equipment grounding.  

f. Verify proper secondary phase-to-phase and phase -to-neutral 

voltage after energization and prior to connection to loads.  

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

contractor shall demonstrate that the transformers are in good 

operating condition, and properly performing the in tended function.  

---END--- 
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SECTION 26 24 13 
DISTRIBUTION SWITCHBOARDS 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of the low-voltage circuit-breaker distribu tion switchboards, 

indicated as switchboard(s) in this section.  

1.2 RELATED WORK 

  A. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Req uirements for concrete 

equipment pads. 

  B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint for nonstructural 

components. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

E. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible fault currents. 

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit. 

G. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY: 

Short circuit and coordination study, and requireme nts for a 

coordinated electrical system. 

H. Section 26 11 16, SECONDARY UNIT SUBSTATIONS: Sw itchboards as part of 

secondary unit substations. 

I. Section 26 25 11, BUSWAYS: Feeder busway and fit tings. 

J. Section 26 43 13, SURGE PROTECTIVE DEVICES: Surg e protective devices 

for switchboards. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 
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1.4 FACTORY TESTS 

A. Switchboards shall be thoroughly tested at the f actory to assure that 

there are no electrical or mechanical defects.  Tes ts shall be 

conducted as per NEMA PB 2. Factory tests shall be certified.  

B. The following additional tests shall be performe d: 

1. Verify that circuit breaker sizes and types corr espond to drawings, 

and the Overcurrent Protective Device Coordination Study. 

2. Verify tightness of bolted electrical connection s by calibrated 

torque-wrench method in accordance with manufacture r’s published 

data. 

3. Exercise all active components. 

4. Perform an insulation-resistance test, phase to ground, on each bus 

section, with phases not under test grounded, in ac cordance with 

manufacturer’s published data. 

5. Perform insulation-resistance tests on control w iring with respect 

to ground. Applied potential shall be 500 V DC for 300-volt rated 

cable and 1000 V DC for 600-volt rated cable, or as  required if 

solid-state components or control devices cannot to lerate the 

applied voltage. 

C. Furnish four (4) copies of certified manufacture r's factory test 

reports  prior to shipment of the switchboards to e nsure that the 

switchboards have been successfully tested as speci fied. 

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:  

a. Switchboard shop drawings shall be submitted sim ultaneously with 

or after the Overcurrent Protective Device Coordina tion Study. 

b. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

c. Prior to fabrication of switchboards, submit the  following data 

for approval: 

1) Complete electrical ratings. 

2) Circuit breaker sizes. 
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3) Interrupting ratings. 

4) Safety features. 

5) Accessories and nameplate data. 

6) Switchboard one line diagram, showing ampere rat ing, number of 

bars per phase and neutral in each bus run (horizon tal and 

vertical), bus spacing, equipment ground bus, and b us 

material. 

7) Elementary and interconnection wiring diagrams. 

8) Technical data for each component. 

9) Dimensioned exterior views of the switchboard. 

10) Dimensioned section views of the switchboard. 

11) Floor plan of the switchboard. 

12) Foundation plan for the switchboard. 

13) Provisions and required locations for external conduit and 

wiring entrances. 

14) Approximate design weights. 

 
  d. Certification from the manufacturer that repre sentative  

switchboards have been seismically tested to Intern ational 

Building Code requirements.  Certification shall be  based upon 

simulated seismic forces on a shake table or by ana lytical 

methods, but not by experience data or other method s. 

2. Manuals: 

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets, wiring diagrams, and informa tion for 

ordering replacement parts. 

1) Schematic signal and control diagrams, with all terminals 

identified, matching terminal identification in the  

switchboard. 

2) Include information for testing, repair, trouble  shooting, 

assembly, disassembly, and factory recommended/requ ired 

periodic maintenance procedures and frequency.  



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
08-01-14 

Addendum #2 8/28/14 
 
 

26 24 13 - 4 

3) Provide a replacement and spare parts list. Incl ude a list of 

tools and instruments for testing and maintenance p urposes.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the switc hboards conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the switchb oards have been 

properly installed, adjusted, and tested. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced.  Publications are referenced in the tex t by basic 

designation only.  

B. Institute of Engineering and Electronic Engineer s (IEEE):  

C37.13-08...............Low Voltage AC Power Circui t Breakers Used in 

Enclosures  

C57.13-08...............Instrument Transformers 

C62.41.1-03.............Surge Environment in Low-vo ltage (1000V and 

less) AC Power Circuits 

C62.45-92...............Surge Testing for Equipment  connected to Low-

Voltage AC Power Circuits 

C. International Code Council (ICC): 

IBC-12..................International Building Code  

D. National Electrical Manufacturer's Association ( NEMA): 

PB-2-06.................Deadfront Distribution Swit chboards 

PB-2.1-07...............Proper Handling, Installati on, Operation, and 

Maintenance of Deadfront Distribution 

Switchboards Rated 600 Volts or Less 

E. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

F. Underwriters Laboratories, Inc. (UL):  
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67-09...................Panelboards 

489-09..................Molded-Case Circuit Breaker s, Molded-Case 

Switches, and Circuit-Breaker Enclosures 

891-05..................Switchboards 

 
PART 2 - PRODUCTS 

2.1 GENERAL 

A. Shall be in accordance with ANSI, IEEE, NEMA, NF PA, UL, as shown on the 

drawings, and have the following features: 

1. Switchboard shall be a complete, grounded, conti nuous-duty, integral 

assembly, dead-front, dead-rear, self-supporting, i ndoor type 

switchboard assembly. Incorporate devices shown on the drawings and 

all related components required to fulfill operatio nal and 

functional requirements. 

2. Ratings shall not be less than shown on the draw ings. Short circuit 

ratings shall not be less than the available fault current shown in 

the Overcurrent Protective Device Coordination Stud y. 

3. Switchboard shall conform to the arrangements an d details shown on 

the drawings. 

4. Switchboards shall be assembled, connected, and wired at the factory 

so that only external circuit connections are requi red at the 

construction site. Split the structure only as requ ired for shipping 

and installation.  Packaging shall provide adequate  protection 

against rough handling during shipment. 

5. All non-current-carrying parts shall be grounded  per Section 26 05 

26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS fo r additional 

requirements. 

6. Series rated switchboards are not allowed. 

2.2 BASIC ARRANGEMENT 

  A. Type 1: Switchboard shall be front accessible with the following 

features: 

1. Device mounting:  

a. Main breaker: Individually mounted and compartme nted or group 

mounted with feeder breakers.  
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b. Feeder breakers: Group mounted.  

2. Section alignment: As shown on the drawings.  

3. Accessibility:  

a. Main section line and load terminals: Front and side.  

b. Distribution section line and load terminals: Fr ont.  

c. Through bus connections: Front and end.  

4. Bolted line and load connections.  

5. Full height wiring gutter covers for access to w iring terminals.  

2.3 HOUSING 

A. Shall have the following features: 

1. Frames and enclosures: 

a. The assembly shall be braced with reinforcing gu ssets using 

bolted connections to assure rectangular rigidity. 

b. The enclosure shall be steel, leveled, and not l ess than the 

gauge required by applicable publications. 

c. Die-pierce the holes for connecting adjacent str uctures to insure 

proper alignment, and to allow for future additions . 

d. All bolts, nuts, and washers shall be //zinc-pla ted//cadmium-

plated// steel. 

B. Finish: 

1. All metal surfaces shall be thoroughly cleaned, phosphatized and 

factory primed prior to applying baked enamel or la cquer finish. 

  2. Provide a light gray finish for indoor switchb oard. 

2.4 BUSES 

A. Bus Bars and Interconnections: 

1. Provide copper phase and neutral buses, fully ra ted for the amperage 

as shown on the drawings for the entire length of t he switchboard.  

Bus laminations shall have a minimum of 6 mm (1/4 i nch) spacing.  

2. Mount the buses on appropriately spaced insulato rs and brace to 

withstand the available short circuit currents. 

3. The bus and bus compartment shall be designed so  that the acceptable 

NEMA standard temperature rises are not exceeded. 

4. Install a copper ground bus the full length of t he switchboard 

assembly. 
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5. Main Bonding Jumper: An un-insulated copper bus,  size as shown on 

drawings, shall interconnect the neutral and ground  buses, when the 

switchboard is used to establish the system common ground point.  

6. All bolts, nuts, and washers shall be //zinc-pla ted//cadmium-

plated// steel. Bolts shall be torqued to the value s recommended by 

the manufacturer. 

7. Make provisions for future bus extensions by mea ns of bolt holes or 

other approved method. 

2.5 MAIN CIRCUIT BREAKERS 

A. Type I or Type II Switchboards: Provide molded c ase main circuit 

breakers as shown on the drawings. Circuit breakers  shall be the solid 

state adjustable trip type.  

1. Trip units shall have field adjustable tripping characteristics as 

follows:  

a. Long time pickup.  

b. Long time delay.  

c. Short time pickup.  

d. Short time delay.  

e. Instantaneous.  

2. Breakers with same frame size shall be interchan geable with each 

other. 

 
2.6 FEEDER CIRCUIT BREAKERS 

A. Provide molded case circuit breakers as shown on  the drawings.  

  B. Non-adjustable Trip Molded Case Circuit Breake rs:  

1. Molded case circuit breakers shall have automati c, trip free, non-

adjustable, inverse time characteristics, and insta ntaneous magnetic 

trip. 

2. Breaker features shall be as follows:  

a. A rugged, integral housing of molded insulating material.  

b. Silver alloy contacts.  

c. Arc quenchers and phase barriers for each pole.  

d. Quick-make, quick-break, operating mechanisms.  
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e. A trip element for each pole, thermal magnetic t ype with long 

time delay and instantaneous characteristics, a com mon trip bar 

for all poles and a single operator.  

f. Electrically and mechanically trip free.  

g. An operating handle which indicates ON, TRIPPED,  and OFF 

positions.  

h. Line and load connections shall be bolted.  

i. An overload on one pole of a multipole breaker s hall 

automatically cause all the poles of the breaker to  open.  

  2.7 SURGE PROTECTIVE DEVICES 

A. Refer to Section 26 43 13, SURGE PROTECTIVE DEVI CES. 

  2.8 METERING 

A. Refer to Section 25 10 10, ADVANCED UTILITY METE RING.  Refer to 

drawings for meter locations. 

B. Provide current transformers for each meter. Cur rent transformers shall 

be wired to shorting-type terminal blocks. 

C. Provide voltage transformers including primary f uses and secondary 

protective devices for metering as shown on the dra wings. 

2.9 OTHER EQUIPMENT  

A. Furnish tools and accessories required for circu it breaker and 

switchboard test, inspection, maintenance, and prop er operation. 

2.10 NAMEPLATES AND MIMIC BUS 

A. Nameplates: For Normal Power system, provide lam inated black phenolic 

resin with white core with 12 mm (1/2 inch) engrave d lettered 

nameplates next to each circuit breaker.  For Essen tial Electrical 

System, provide laminated red phenolic resin with w hite core with 12 mm 

(1/2 inch) engraved lettered nameplates next to eac h circuit breaker.  

Nameplates shall indicate equipment served, spaces,  or spares in 

accordance with one line diagram shown on drawings.  Nameplates shall be 

mounted with plated screws on front of breakers or on equipment 

enclosure next to breakers.  Mounting nameplates on ly with adhesive is 

not acceptable. 

B. Mimic Bus: Provide an approved mimic bus on fron t of each switchboard 

assembly. Color shall be black for the Normal Power  system and red for 
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the Essential Electrical System, either factory-pai nted plastic or 

metal strips. Plastic tape shall not be used. Use s ymbols similar to 

one line diagram shown on drawings. Plastic or meta l strips shall be 

mounted with plated screws. 

PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install switchboards in accordance with the NEC,  as shown on the 

drawings, and as recommended by the manufacturer. 

B. Anchor switchboards with rustproof bolts, nuts, and washers not less 

than 13 mm (1/2 inch) diameter, in accordance with manufacturer’s 

instructions, and as shown on drawings. 

  C. In seismic areas, switchboards shall be adequa tely anchored and braced 

per details on structural contract drawings to with stand the seismic 

forces at the location where installed. 

D. Interior Location.  Mount switchboard on concret e slab. Unless 

otherwise indicated, the slab shall be at least 100  mm (4 inches) 

thick. The top of the concrete slab shall be approx imately 100 mm (4 

inches) above finished floor. Edges above floor sha ll have 12.5 mm (1/2 

inch) chamfer. The slab shall be of adequate size t o project at least 

200 mm (8 inches) beyond the equipment. Provide con duit turnups and 

cable entrance space required by the equipment to b e mounted. Seal 

voids around conduit openings in slab with water- a nd oil-resistant 

caulking or sealant. Cut off and bush conduits 75 m m (3 inches) above 

slab surface. Concrete work shall be as specified i n Section 03 30 00, 

CAST-IN-PLACE CONCRETE. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage, required area clea rances, and 

correct alignment. 
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d. Verify that circuit breaker sizes and types corr espond to 

approved shop drawings. 

e. Verifying tightness of accessible bolted electri cal connections 

by calibrated torque-wrench method, or performing t hermographic 

survey after energization. 

f. Vacuum-clean switchboard enclosure interior.  Cl ean switchboard 

enclosure exterior. 

g. Inspect insulators for evidence of physical dama ge or 

contaminated surfaces. 

h. Verify correct shutter installation and operatio n. 

i. Exercise all active components. 

j. Verify that vents are clear. 

2. Electrical tests: 

a. Perform insulation-resistance tests on each bus section. 

b. Perform insulation-resistance test on control wi ring; do not 

perform this test on wiring connected to solid-stat e components. 

c. Perform phasing check on double-ended switchboar ds to ensure 

correct bus phasing from each source. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall show by demonstration in service t hat the switchboard 

is in good operating condition and properly perform ing the intended 

function. 

3.4 WARNING SIGN 

A. Mount on each entrance door of the switchboard r oom, approximately 1500 

mm (5 feet) above grade or floor ,  a clearly lettered warning sign for 

warning personnel. The sign shall be attached with rustproof metal 

screws.  

3.5 ONE LINE DIAGRAM AND SEQUENCE OF OPERATION 

A. At final inspection, an as-built one line diagra m shall be laminated or 

mounted under acrylic glass, and installed in a fra me mounted in the 

switchboard room or in the outdoor switchboard encl osure. 

  B. Furnish a written sequence of operation for th e switchboard and 

connected line side/load side electrical distributi on equipment.  The 
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sequence of operation shall be laminated or mounted  under acrylic 

glass, and installed in a frame mounted in the swit chboard room or in 

the outdoor switchboard enclosure. 

C. Deliver an additional four copies of the as-buil t one line diagram 

COTR. 

3.6 AS-LEFT TRIP UNIT SETTINGS 

A. The trip unit settings shall be set in the field  by an authorized 

representative of the switchboard manufacturer per the approved 

Electrical System Protective Device Study in accord ance with Section 26 

05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION S TUDY.  

B. Post a durable copy of the "as-left" trip unit s ettings in a convenient 

location in the switchboard room. Deliver four addi tional copies of the 

settings to the COTR. Furnish this information prio r to the activation 

of the switchboard. 

 

---END--- 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
05-01-14 

Addendum #2 8/28/14 
 
 

26 24 16 - 1 

SECTION 26 24 16 
PANELBOARDS 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

panelboards. 

1.2 RELATED WORK 

A. Section 09 91 00, PAINTING: Painting of panelboa rds. 

  B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n on-structural 

components. 

C. Section 25 10 10, ADVANCED UTILITY METERING: Req uirements for 

electrical metering. 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

G. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

materials, required clearances, terminations, weigh t, circuit 
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breakers, wiring and connection diagrams, accessori es, and 

nameplate data. 

 
  c. Certification from the manufacturer that a rep resentative 

panelboard has been seismically tested to Internati onal Building 

Code requirements.  Certification shall be based up on simulated 

seismic forces on a shake table or by analytical me thods, but not 

by experience data or other methods. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals including technic al data 

sheets, wiring diagrams, and information for orderi ng circuit 

breakers and replacement parts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the panelboards . 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the panel boards conform to 

the requirements of the drawings and specifications . 

b. Certification by the Contractor that the panelbo ards have been 

properly installed, adjusted, and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  

C. National Electrical Manufacturers Association (N EMA):  
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PB 1-11.................Panelboards  

250-08..................Enclosures for Electrical E quipment (1,000V 

Maximum) 

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

70E-12..................Standard for Electrical Saf ety in the Workplace 

E. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical E quipment  

67-09...................Panelboards 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 

 
PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Panelboards shall be in accordance with NEC, NEM A, UL, as specified, 

and as shown on the drawings.  

B. Panelboards shall have main breaker or main lugs , bus size, voltage, 

phases, number of circuit breaker mounting spaces, top or bottom feed, 

flush or surface mounting, branch circuit breakers,  and accessories as 

shown on the drawings. 

C. Panelboards shall be completely factory-assemble d with molded case 

circuit breakers and integral accessories as shown on the drawings or 

specified herein.  

D. Non-reduced size copper bus bars, rigidly suppor ted on molded 

insulators, and fabricated for bolt-on type circuit  breakers. 

E. Bus bar connections to the branch circuit breake rs shall be the 

“distributed phase” or “phase sequence” type.  

F. Mechanical lugs furnished with panelboards shall  be cast, stamped, or 

machined metal alloys listed for use with the condu ctors to which they 

will be connected. 

G. Neutral bus shall be 100% rated, mounted on insu lated supports.  

H. Grounding bus bar shall be equipped with screws or lugs for the 

connection of equipment grounding conductors.  
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I. Bus bars shall be braced for the available short -circuit current as 

shown on the drawings, but not be less than 10,000 A symmetrical for 

120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for 

277/480 V panelboards. 

J. Series-rated panelboards are not permitted. 

2.2 ENCLOSURES AND TRIMS 

A. Enclosures: 

1. Provide galvanized steel enclosures, with NEMA r ating as shown on 

the drawings or as required for the environmental c onditions in 

which installed.  

2. Enclosures shall not have ventilating openings. 

3. Enclosures may be of one-piece formed steel or o f formed sheet steel 

with end and side panels welded, riveted, or bolted  as required. 

4. Provide manufacturer’s standard option for prepu nched knockouts on 

top and bottom endwalls. 

5. Include removable inner dead front cover, indepe ndent of the 

panelboard cover. 

B. Trims: 

1. Hinged “door-in-door” type. 

2. Interior hinged door with hand-operated latch or  latches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

3. Outer hinged door shall be securely mounted to t he panelboard 

enclosure with factory bolts, screws, clips, or oth er fasteners, 

requiring a key or tool for entry. Hand-operated la tches are not 

acceptable. 

4. Inner and outer doors shall open left to right. 

5. Trims shall be flush or surface type as shown on  the drawings.  

2.3 MOLDED CASE CIRCUIT BREAKERS  

A. Circuit breakers shall be per UL, NEC, as shown on the drawings, and as 

specified.  

B. Circuit breakers shall be bolt-on type. 

C. Circuit breakers shall have minimum interrupting  rating as required to 

withstand the available fault current, but not less  than:   
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1. 120/208 V Panelboard: 10,000 A symmetrical. 

2. 277/480 V Panelboard: 14,000 A symmetrical. 

D. Circuit breakers shall have automatic, trip free , non-adjustable, 

inverse time, and instantaneous magnetic trips for less than 400 A 

frame. Circuit breakers with 400 A frames and above  shall have magnetic 

trip, adjustable from 5x to 10x.  

E. Circuit breaker features shall be as follows: 

1. A rugged, integral housing of molded insulating material.  

2. Silver alloy contacts. 

3. Arc quenchers and phase barriers for each pole. 

4. Quick-make, quick-break, operating mechanisms. 

5. A trip element for each pole, thermal magnetic t ype with long time 

delay and instantaneous characteristics, a common t rip bar for all 

poles and a single operator. 

6. Electrically and mechanically trip free. 

7. An operating handle which indicates closed, trip ped, and open 

positions. 

8. An overload on one pole of a multi-pole breaker shall automatically 

cause all the poles of the breaker to open. 

9. Ground fault current interrupting breakers, shun t trip breakers, 

lighting control breakers (including accessories to  switch line 

currents), or other accessory devices or functions shall be provided 

where shown on the drawings.   

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B. Locate panelboards so that the present and futur e conduits can be 

conveniently connected.  

C. In seismic areas, panelboards shall be adequatel y anchored and braced 

per details on structural contract drawings to with stand the seismic 

forces at the location where installed. 

D. Install a printed schedule of circuits in each p anelboard after 

approval by the COTR.  Schedules shall reflect fina l load descriptions, 
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room numbers, and room names connected to each circ uit breaker.  

Schedules shall be printed on the panelboard direct ory cards and be 

installed in the appropriate panelboards 

E. Mount panelboards such that the maximum height o f the top circuit 

breaker above the finished floor shall not exceed 1 980 mm (78 inches). 

F. Provide blank cover for each unused circuit brea ker mounting space. 

G. Panelboard enclosures shall not be used for cond uctors feeding through, 

spliced, or tapping off to other enclosures or devi ces.    

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform in accordance with the manufacturer's re commendations. In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify appropriate anchorage and required area c learances. 

d. Verify that circuit breaker sizes and types corr espond to 

approved shop drawings. 

e. To verify tightness of accessible bolted electri cal connections, 

use the calibrated torque-wrench method or perform thermographic 

survey after energization. 

f. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks, settings, and tests, the 

Contractor shall demonstrate that the panelboards a re in good operating 

condition and properly performing the intended func tion. 

---END--- 
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SECTION 26 27 26 
WIRING DEVICES 

 
 

PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of wiring devices. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduit and 

boxes.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Cables and wiring. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E. Section 26 51 00, INTERIOR LIGHTING: Fluorescent  ballasts and LED 

drivers for use with manual dimming controls. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings, dimensions, mounting  details, 

construction materials, grade, and termination info rmation. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 
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technical data sheets and information for ordering replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the wirin g devices conform 

to the requirements of the drawings and specificati ons. 

b. Certification by the Contractor that the wiring devices have been 

properly installed and adjusted. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

99-12...................Health Care Facilities 

C. National Electrical Manufacturers Association (N EMA): 

WD 1-10.................General Color Requirements for Wiring Devices 

WD 6-08 ................Wiring Devices – Dimensiona l Specifications 

D. Underwriter’s Laboratories, Inc. (UL): 

5-11....................Surface Metal Raceways and Fittings 

20-10...................General-Use Snap Switches 

231-07..................Power Outlets 

467-07..................Grounding and Bonding Equip ment 

498-07..................Attachment Plugs and Recept acles 

943-11..................Ground-Fault Circuit-Interr upters  

1449-07.................Surge Protective Devices 

1472-96.................Solid State Dimming Control s 
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PART 2 - PRODUCTS 

2.1 RECEPTACLES 

A. General: All receptacles shall comply with NEMA,  NFPA, UL, and as shown 

on the drawings. 

1. Mounting straps shall be plated steel, with brea k-off plaster ears 

and shall include a self-grounding feature.  Termin al screws shall 

be brass, brass plated or a copper alloy metal. 

2. Receptacles shall have provisions for back wirin g with separate 

metal clamp type terminals (four minimum) and side wiring from four 

captively held binding screws. 

B. Duplex Receptacles: Hospital-grade, single phase , 20 ampere, 120 volts, 

2-pole, 3-wire, NEMA 5-20R, with break-off feature for two-circuit 

operation.  

1. Bodies shall be ivory in color.  

2. Switched duplex receptacles shall be wired so th at only the top 

receptacle is switched. The lower receptacle shall be unswitched. 

3. Duplex Receptacles on Emergency Circuit: 

a. In rooms without emergency powered general light ing, the 

emergency receptacles shall be of the self-illumina ted type. 

4. Ground Fault Interrupter Duplex Receptacles: Sha ll be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the face 

due to improper wiring. 

a. Ground fault interrupter shall be consist of a d ifferential 

current transformer, solid state sensing circuitry and a circuit 

interrupter switch.  Device shall have nominal sens itivity to 

ground leakage current of 4-6 milliamperes and shal l function to 

interrupt the current supply for any value of groun d leakage 

current above five milliamperes (+ or – 1 milliampe re) on the 

load side of the device. Device shall have a minimu m nominal 

tripping time of 0.025 second. 

b. Ground Fault Interrupter Duplex Receptacles (not  hospital-grade) 

shall be the same as ground fault interrupter hospi tal-grade 

receptacles except for the hospital-grade listing. 
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5. Safety Type Duplex Receptacles: 

a. Bodies shall be gray in color. 

1) Shall permit current to flow only while a standa rd plug is in 

the proper position in the receptacle. 

2) Screws exposed while the wall plates are in plac e shall be the 

tamperproof type. 

6. Duplex Receptacles (not hospital grade): Shall b e the same as 

hospital grade duplex receptacles except for the ho spital grade 

listing and as follows. 

a. Bodies shall be brown nylon. 

C. Receptacles; 20, 30, and 50 ampere, 250 Volts: S hall be complete with 

appropriate cord grip plug. 

D. Weatherproof Receptacles: Shall consist of a dup lex receptacle, mounted 

in box with a gasketed, weatherproof, cast metal co ver plate and cap 

over each receptacle opening. The cap shall be perm anently attached to 

the cover plate by a spring-hinged flap. The weathe rproof integrity 

shall not be affected when heavy duty specification  or hospital grade 

attachment plug caps are inserted. Cover plates on outlet boxes mounted 

flush in the wall shall be gasketed to the wall in a watertight manner.  

2.2 TOGGLE SWITCHES 

A. Toggle switches shall be totally enclosed tumble r type with nylon 

bodies.  Handles shall be ivory in color unless oth erwise specified or 

shown on the drawings. 

1. Switches installed in hazardous areas shall be e xplosion-proof type 

in accordance with the NEC and as shown on the draw ings.  

2. Shall be single unit toggle, butt contact, quiet  AC type, heavy-duty 

general-purpose use with an integral self grounding  mounting strap 

with break-off plasters ears and provisions for bac k wiring with 

separate metal wiring clamps and side wiring with c aptively held 

binding screws. 

3. Switches shall be rated 20 amperes at 120-277 Vo lts AC. 

2.3 MANUAL DIMMING CONTROL  

A. Electronic full-wave manual slide dimmer with on /off switch and audible 

frequency and EMI/RFI suppression filters. 
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B. Manual dimming controls shall be fully compatibl e with fluorescent 

electronic dimming ballasts and approved by the bal last manufacturer or 

LED dimming driver and be approved by the driver ma nufacturer, shall 

operate over full specified dimming range, and shal l not degrade the 

performance or rated life of the electronic dimming  ballast and lamp. 

C. Provide single-pole or three-way, as shown on th e drawings. 

D. Manual dimming control and faceplates shall be i vory in color unless 

otherwise specified. 

2.4 WALL PLATES 

A. Wall plates for switches and receptacles shall b e type 302 stainless 

steel. Oversize plates are not acceptable.  

B. For receptacles or switches mounted adjacent to each other, wall plates 

shall be common for each group of receptacles or sw itches. 

C. In areas requiring tamperproof wiring devices, w all plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and beveled 

edges. 

D. Duplex Receptacles on Emergency Circuit: Wall pl ates shall be red nylon 

with the word "EMERGENCY" engraved in 6 mm (1/4 inc h) white letters. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be in accordance with the NEC  and as shown as on the 

drawings. 

B. Install wiring devices after wall construction a nd painting is 

complete. 

C. The ground terminal of each wiring device shall be bonded to the outlet 

box with an approved green bonding jumper, and also  connected to the 

branch circuit equipment grounding conductor. 

D. Outlet boxes for toggle switches and manual dimm ing controls shall be 

mounted on the strike side of doors.  

E. Provide barriers in multigang outlet boxes to co mply with the NEC. 

F. Coordinate the electrical work with the work of other trades to ensure 

that wiring device flush outlets are positioned wit h box openings aligned 

with the face of the surrounding finish material.  Pay special attention 

to installations in cabinet work, and in connection  with laboratory 
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equipment. 

G. Exact field locations of floors, walls, partitio ns, doors, windows, and 

equipment may vary from locations shown on the draw ings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H. Install wall switches 1.2 M (48 inches) above fl oor, with the toggle OFF 

position down.  

I. Install wall dimmers 1.2 M (48 inches) above flo or.  

J. Install receptacles 450 mm (18 inches) above flo or, and 152 mm (6 inches) 

above counter backsplash or workbenches.  Install s pecific-use 

receptacles at heights shown on the drawings. 

K. Install vertically mounted receptacles with the ground pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

L. When required or recommended by the manufacturer , use a torque 

screwdriver.  Tighten unused terminal screws. 

M. Label device plates with a permanent adhesive la bel listing panel and 

circuit feeding the wiring device. 

3.2 ACCEPTANCE CHECKS AND TESTS   

A. Perform manufacturer’s required field checks in accordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1. Visual Inspection and Tests: 

a. Inspect physical and electrical condition. 

b. Vacuum-clean surface metal raceway interior.  Cl ean metal raceway 

exterior. 

c. Test wiring devices for damaged conductors, high  circuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 

malfunctioning units and replace with new, and rete st as 

specified above. 

d. Test GFCI receptacles. 

2. Healthcare Occupancy Tests: 

a. Test hospital grade receptacles for retention fo rce per NFPA 99. 
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---END--- 
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SECTION 26 29 21 
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2 RELATED WORK 

 A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENT S FOR NON-STRUCTURAL 

COMPONENTS: Requirements for seismic restraint of n on-structural 

components. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

E. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits. 

F. Section 26 24 16, PANELBOARDS: Molded-case circu it breakers.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Submit the following data for approval: 

1) Electrical ratings, dimensions, mounting details , materials, 

required clearances, terminations, weight, fuses, c ircuit 
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breakers, wiring and connection diagrams, accessori es, and 

device nameplate data. 

  c. Certification from the manufacturer that repre sentative enclosed 

switches and circuit breakers have been seismically  tested to 

International Building Code requirements.  Certific ation shall be 

based upon simulated seismic forces on a shake tabl e or by 

analytical methods, but not by experience data or o ther methods. 

2. Manuals:  

a. Submit complete maintenance and operating manual s including 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 

1) Include schematic diagrams, with all terminals i dentified, 

matching terminal identification in the enclosed sw itches and 

circuit breakers. 

2) Include information for testing, repair, trouble shooting, 

assembly, and disassembly. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the manufacturer that the enclo sed switches and 

circuit breakers conform to the requirements of the  drawings and 

specifications. 

b. Certification by the Contractor that the enclose d switches and 

circuit breakers have been properly installed, adju sted, and 

tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. International Code Council (ICC): 

IBC-12..................International Building Code  



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 29 21 - 3 

C. National Electrical Manufacturers Association (N EMA):  

FU l-07.................Low Voltage Cartridge Fuses  

KS l-06.................Enclosed and Miscellaneous Distribution 

Equipment Switches (600 Volts Maximum)  

D. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC)  

E. Underwriters Laboratories, Inc. (UL):  

98-07...................Enclosed and Dead-Front Swi tches  

248-00..................Low Voltage Fuses 

489-09..................Molded Case Circuit Breaker s and Circuit 

Breaker Enclosures 

SPEC WRITER NOTE: Delete between // ---- 
// if not applicable to project. Also 
delete any other item or paragraph not 
applicable to the section and renumber 
the paragraphs. 
 

PART 2 - PRODUCTS  

2.1 FUSED SWITCHES RATED 600 AMPERES AND LESS  

A. Switches shall be in accordance with NEMA, NEC, UL, as specified, and 

as shown on the drawings. 

B. Shall be NEMA classified General Duty (GD) for 2 40 V switches, and NEMA 

classified Heavy Duty (HD) for 480 V switches. 

C. Shall be horsepower (HP) rated.  

D. Shall have the following features:  

1. Switch mechanism shall be the quick-make, quick- break type. 

2. Copper blades, visible in the open position. 

3. An arc chute for each pole.  

4. External operating handle shall indicate open an d closed positions, 

and have lock-open padlocking provisions.  

5. Mechanical interlock shall permit opening of the  door only when the 

switch is in the open position, defeatable to permi t inspection. 

6. Fuse holders for the sizes and types of fuses sp ecified. 

7. Solid neutral for each switch being installed in  a circuit which 

includes a neutral conductor.  

8. Ground lugs for each ground conductor.  
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9. Enclosures: 

a. Shall be the NEMA types shown on the drawings. 

b. Where the types of switch enclosures are not sho wn, they shall be 

the NEMA types most suitable for the ambient enviro nmental 

conditions. 

c. Shall be finished with manufacturer’s standard g ray baked enamel 

paint over pretreated steel. 

2.2 UNFUSED SWITCHES RATED 600 AMPERES AND LESS 

A. Shall be the same as fused switches, but without  provisions for fuses. 

2.3 FUSED SWITCHES RATED OVER 600 AMPERES TO 1200 A MPERES 

A. Shall be the same as fused switches, and shall b e NEMA classified Heavy 

Duty (HD). 

2.4 MOTOR RATED TOGGLE SWITCHES 

A. Type 1, general purpose for single-phase motors rated up to 1 

horsepower. 

B. Quick-make, quick-break toggle switch with exter nal reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 

2.5 CARTRIDGE FUSES 

A. Shall be in accordance with NEMA FU 1. 

B. Motor Branch Circuits: Class RK5, time delay. 

2.6 SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A. Provide circuit breakers in accordance with the applicable requirements 

in Section 26 24 16, PANELBOARDS. 

B. Enclosures shall be the NEMA types shown on the drawings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

PART 3 - EXECUTION 

3.1 INSTALLATION   

A. Installation shall be in accordance with the man ufacturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

  B. In seismic areas, enclosed switches and circui t breakers shall be 

adequately anchored and braced per details on struc tural contract 
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drawings to withstand the seismic forces at the loc ation where 

installed. 

C. Fused switches shall be furnished complete with fuses. Arrange fuses 

such that rating information is readable without re moving the fuses. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method. 

d. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

3.3 SPARE PARTS  

A. Two weeks prior to the final inspection, furnish  one complete set of 

spare fuses for each fused disconnect switch instal led on the project. 

Deliver the spare fuses to the COTR.  

---END--- 
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SECTION 26 32 13 
ENGINE GENERATORS 

PART 1 - GENERAL  

1.1 DESCRIPTION  

A. This section specifies the furnishing, installat ion, connection, and 

testing of the low-voltage engine generators. 

1.2 RELATED WORK  

  A. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Req uirements for concrete 

equipment pads. 

  B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirement for seismic restraint for n onstructural 

components. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

D. Section 26 05 13, MEDIUM-VOLTAGE CABLES: Medium- voltage cables.  

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

G. Section 23 05 41, NOISE AND VIBRATION CONTROL FO R HVAC PIPING AND 

EQUIPMENT: Requirements for pipe and equipment supp ort and noise 

control. 

  H. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: R equirements for secondary 

distribution switchboards.// 

I. Section 26 36 23, AUTOMATIC TRANSFER SWITCHES: R equirements for 

automatic transfer switches for use with engine gen erators. 

1.3 QUALITY ASSURANCE  

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B. A factory-authorized representative shall be cap able of providing 

emergency maintenance and repairs at the project si te within 4 hours 

maximum of notification. 
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1.4 FACTORY TESTS 

A. Load Test: Shall include two hours while the eng ine generator is 

delivering 100% of the specified kW, and four hours  while the engine 

generator is delivering 80% of the specified kW. Du ring this test, 

record the following data at 20-minute intervals: 

Time Engine RPM Oil Temperature Out 

kW Water Temperature In Fuel Pressure 

Voltage Water Temperature Out Oil Pressure 

Amperes Oil Temperature In Ambient Temperature 

 

B. Cold Start Test: Record time required for the en gine generator to 

develop specified voltage, frequency, and kW load f rom a standstill 

condition with engine at ambient temperature. 

C. Furnish four (4) copies of certified manufacture r's factory test 

reports to the COTR prior to shipment of the engine  generators to 

ensure that the engine generator has been successfu lly tested as 

specified. 

D. The manufacturer shall furnish fuel, load banks,  testing instruments, 

and all other equipment necessary to perform these tests. 

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Scaled drawings, showing plan views, side views,  elevations, and 

cross-sections. 

 c. Certification from the manufacturer that a repr esentative engine 

generator has been seismically tested to Internatio nal Building 

Code requirements.  Certification shall be based up on simulated 

seismic forces on a shake table or by analytical me thods, but not 

by experience data or other methods. 

2. Diagrams: 
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a. Control system diagrams, control sequence diagra ms or tables, 

wiring diagrams, interconnections diagrams (between  engine 

generators, automatic transfer switches, parallelin g switchgear, 

local control cubicles, remote annunciator panels, and fuel 

storage tanks, as applicable), and other like items . 

3. Technical Data: 

a. Published ratings, catalog cuts, pictures, and m anufacturer’s 

specifications for engine generator, governor, volt age regulator, 

radiator, muffler, dampers, day tank, pumps, fuel t ank, batteries 

and charger, jacket heaters, torsional vibration, a nd control and 

supervisory equipment. 

b. Description of operation. 

c. Short-circuit current capacity and subtransient reactance. 

d. Sound power level data. 

  e. Vibration isolation system performance data fr om no-load to full-

load. This must include seismic qualification of th e engine 

generator mounting, base, and vibration isolation. 

4. Calculations: 

a. Calculated performance derations appropriate to installed 

environment. 

5. Manuals:  

a. When submitting the shop drawings, submit comple te maintenance 

and operating manuals, to include the following: 

1) Technical data sheets. 

2) Wiring diagrams. 

3) Include information for testing, repair, trouble shooting, and 

factory recommended periodic maintenance procedures  and 

frequency.  

4) Provide a replacement and spare parts list. Incl ude a list of 

tools and instruments for testing and maintenance p urposes.  

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

6. Test Reports: 
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a. Submit certified factory test reports for approv al. 

b. Submit field test reports two weeks prior to the  final 

inspection. 

7. Certifications:  

a. Prior to fabrication of the engine generator, su bmit the 

following for approval: 

1) A certification in writing that an engine genera tor of the 

same model and configuration, with the same bore, s troke, 

number of cylinders, and equal or higher kW/kVA rat ings as the 

proposed engine generator, has been operating satis factorily 

with connected loads of not less than 75% of the sp ecified 

kW/kVA rating, for not fewer than 2,000 hours witho ut any 

failure of a crankshaft, camshaft, piston, valve, i njector, or 

governor system.  

2) A certification in writing that devices and circ uits will be 

incorporated to protect the voltage regulator and o ther 

components of the engine generator during operation  at speeds 

other than the rated RPM while performing maintenan ce. Submit 

thorough descriptions of any precautions necessary to protect 

the voltage regulator and other components of the s ystem 

during operation of the engine generator at speeds other than 

the rated RPM.  

3) A certification from the engine manufacturer sta ting that the 

engine exhaust emissions meet the applicable federa l, state, 

and local regulations and restrictions. At a minimu m, this 

certification shall include emission factors for cr iteria 

pollutants including nitrogen oxides, carbon monoxi de, 

particulate matter, sulfur dioxide, non-methane hyd rocarbon, 

and hazardous air pollutants (HPAs). 

b. Prior to installation of the engine generator at  the job site, 

submit certified factory test data.  

c. Two weeks prior to the final inspection, submit the following.  
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1) Certification by the manufacturer that the engin e generators 

conform to the requirements of the drawings and 

specifications. 

2) Certification by the Contractor that the engine generators 

have been properly installed, adjusted, and tested.  

1.6 STORAGE AND HANDLING  

A. Engine generators shall withstand shipping and h andling stresses in 

addition to the electrical and mechanical stresses which occur during 

operation of the system. Protect radiator core with  wood sheet.  

B. Store the engine generators in a location approv ed by the COTR.  

1.7 JOB CONDITIONS  

A. Job conditions shall conform to the arrangements  and details shown on 

the drawings.  The dimensions, enclosures, and arra ngements of the 

engine generator system shall permit the operating personnel to safely 

and conveniently operate and maintain the system in  the space 

designated for installation.  

1.8 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. American National Standards Institute (ANSI):  

C37.50-07...............Low-Voltage AC Power Circui t Breakers Used In 

Enclosures-Test Procedures  

C39.1-81 (R1992) .......Requirements for Electrical  Analog Indicating 

Instruments 

C. American Society of Testing Materials (ASTM): 

A53/A53M-10.............Standard Specification for Pipe, Steel, Black, 

and Hot–Dipped, Zinc Coated Welded and Seamless 

B88-09..................Specification for Seamless Copper Water Tube  

B88M-11.................Specification for Seamless Copper water Tube 

(Metric)  

D975-11b................Diesel Fuel Oils 

D. Institute of Electrical and Electronic Engineers  (IEEE): 
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C37.13-08...............Low Voltage AC Power Circui t Breakers Used In 

Enclosures  

C37.90.1-02.............Surge Withstand Capability (SWC) Tests for 

Relays and Relay Systems Associated with 

Electric Power Apparatus 

E. International Code Council (ICC): 

IBC-12..................International Building Code  

F. National Electrical Manufacturers Association (N EMA):  

ICS 6-06................Enclosures  

ICS 4-10................Application Guideline for T erminal Blocks  

MG 1-11.................Motor and Generators  

MG 2-07.................Safety Standard and Guide f or Selection, 

Installation and Use of Electric Motors and 

Generators 

PB 2-11.................Dead-Front Distribution Swi tchboards  

250-08..................Enclosures for Electrical E quipment (1000 Volts 

Maximum)  

G. National Fire Protection Association (NFPA):  

30-12...................Flammable and Combustible L iquids Code 

37-10...................Installations and Use of St ationary Combustion 

Engine and Gas Turbines  

70-11...................National Electrical Code (N EC)  

99-12...................Health Care Facilities  

110-10..................Standard for Emergency and Standby Power 

Systems 

H. Underwriters Laboratories, Inc. (UL):  

50-07...................Enclosures for Electrical E quipment  

142-06..................Steel Aboveground Tanks for  Flammable and 

Combustible Liquids 

467-07..................Grounding and Bonding Equip ment 

489-09..................Molded-Case Circuit Breaker s, Molded-Case 

Switches and Circuit-Breaker Enclosures 

508-99..................Industrial Control Equipmen t  

891-05..................Switchboards  
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1236-06.................Battery Chargers for Chargi ng Engine-Starter 

Batteries 

2085-97.................Insulated Aboveground Tanks  for Flammable and 

Combustible Liquids 

2200-98.................Stationary Engine Generator  Assemblies 

 
PART 2 - PRODUCTS  

2.1 GENERAL REQUIREMENTS 

A. The engine generator system shall be in accordan ce with NFPA, UL, NEMA 

and ANSI, and as specified herein.  

B. Provide a factory-assembled, wired (except for f ield connections), 

complete, fully automatic engine generator system.  

C. Engine Generator Parameter Schedule: 

1. Power Rating: Emergency Standby 

2. Voltage: 277/480V 

3. Rated Power: 100 kW 125 kVA continuous 

4. Power Factor: 0.8 lagging 

5. Engine Generator Application: stand-alone 

6. Fuel: diesel 

7. Voltage Regulation: + 2% (maximum) (No Load to F ull Load) 

(standalone applications) 

8. Phases: 3 Phase, Wye 

 

D. Assemble, connect, and wire the engine generator  at the factory so that 

only the external connections need to be made at th e construction site.  

E. Engine Generator Unit shall be factory-painted w ith manufacturer's 

primer and standard finishes.  

F. Connections between components of the system sha ll conform to the 

recommendations of the manufacturer.  

G. Couplings, shafts, and other moving parts shall be enclosed and 

guarded. Guards shall be metal, ruggedly constructe d, rigidly fastened, 

and readily removable for convenient servicing of t he equipment without 

disassembling any pipes and fittings.  

H. Engine generator shall have the following featur es:  
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1. Factory-mounted on a common, rigid, welded, stru ctural steel base.  

2. Engine generator shall be statically and dynamic ally balanced so 

that the maximum vibration in the horizontal, verti cal, and axial 

directions shall be limited to 0.15 mm (0.0059 inch ), with an 

overall velocity limit of 24 mm/sec (0.866 inch per  second) RMS, for 

all speeds. 

3. The isolators shall be constrained with restrain ts capable of 

withstanding static forces in any direction equal t o twice the 

weight of the supported equipment.  

4. Shall be capable of operating satisfactorily as specified for not 

fewer than 10,000 hours between major overhauls.  

2.2 ENGINE  

A. The engine shall be coupled directly to a genera tor.  

B. Minimum four cylinders.  

C. The engine shall be able to start in a 4.5 ˚C (4 0 ˚F) ambient 

temperature while using No. 2 diesel fuel oil witho ut the use of 

starting aids such as glow plugs and ether injectio ns.  

D. The engine shall be equipped with electric heate r for maintaining the 

coolant temperature between 32-38 °C (90-100 °F), o r as recommended by 

the manufacturer.  

1. Install thermostatic controls, contactors, and c ircuit breaker-

protected circuits for the heaters.  

2. The heaters shall operate continuously except wh ile the engine is 

operating or the water temperature is at the predet ermined level.  

2.3 GOVERNOR  

A. Isochronous, electronic type.  

B. Steady-state speed band at 60 Hz shall not excee d plus or minus 0.33%.  

2.4 LUBRICATION OIL SYSTEM  

A. Pressurized type.  

B. Positive-displacement pump driven by engine cran kshaft. 

C. Full-flow strainer and full-flow or by-pass filt ers.  

D. Filters shall be cleanable or replaceable type a nd shall remove 

particles as small as 3 microns without removing th e additives in the 
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oil. For by-pass filters, flow shall be diverted wi thout flow 

interruption.  

E. Extend lube oil sump drain line out through the skid base and terminate 

it with a drain valve and plug.  

2.5 FUEL SYSTEM  

A. Day Tank:  

1. Each engine generator shall be provided with a w elded steel day tank 

with double-wall fuel containment. 

2. Each day tank shall have capacity to supply fuel  to the engine for a 

24-hour period at 100% rated load without being ref illed, including 

fuel that is returned to the main fuel storage tank . The calculation 

of the capacity of each day tank shall incorporate the requirement 

to stop the supply of fuel into the day tank at 90%  of the ultimate 

volume of the tank. 

3. Secure, pipe, and connect the tank adequately fo r maximum protection 

from fire hazards, including oil leaks.  

4. Incorporate a vent, drain cock, shutoff cocks, a nd gauge glass. 

Terminate the vent piping outdoors with mushroom ve nt cap.  

5. Incorporate a float switch on the day tank to co ntrol the fuel oil 

transfer pump and to actuate an alarm in the engine  generator 

control cubicle when the oil level in the tank drop s below the level 

at which the transfer pump should start to refill t he tank.  

a. The float switch contacts controlling the fuel o il transfer pump 

shall be set to energize the pump when the liquid l evel in the 

tank reaches one-third of the total volume of the t ank.  

b. The float switch contacts that actuate the low f uel oil day tank 

alarm device shall be set to alarm and energize the  second fuel 

transfer pump when the liquid level in the tank rea ches one-

quarter of the total volume of the tank.  

6. Day tank and engine supply line elevations shall  be below the 

elevation of the injector return outlet on the engi ne.  
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2.6 COOLING SYSTEM  

A. Liquid-cooled, closed loop, with fin-tube radiat or mounted on the 

engine generator. 

B. Cooling capacity shall not be less than the cool ing requirements of the 

engine generator and its lubricating oil while oper ating continuously 

at 100% of its specified rating.  

  C. Water circulating pumps shall be the centrifug al type driven by engine. 

Incorporate pressure relief devices where required to prevent excessive 

pressure increase after the engine stops. 

D. Coolant shall be extended-life antifreeze soluti on, 50% ethylene glycol 

and 50% soft water, with corrosion inhibitor additi ve as recommended by 

the manufacturer.  

E. Fan shall be driven by multiple belts from engin e shaft. 

F. Coolant hoses shall be flexible, per manufacture r's recommendation. 

G. Self-contained thermostatic-control valve shall modulate coolant flow 

to maintain optimum constant coolant temperature, a s recommended by the 

engine manufacturer. 

2.7 AIR INTAKE AND EXHAUST SYSTEMS  

A. Air Intake:  

1. Provide an engine-mounted air cleaner with repla ceable dry filter 

and dirty filter indicator. 

B. Exhaust System: 

  1. Where a turbocharger is required, they shall b e engine-mounted, 

driven by the engine gases, securely braced against  vibration and 

adequately lubricated by the engine's filtered lubr ication system.  

2. Exhaust Muffler:  

 Shall be critical grade type and capable of the fo llowing noise 

attenuation:  

 

Octave Band Hertz  
(Mid Frequency) 

Minimum db Attenuation 
(.0002 Microbar Reference) 

31 5 

63 10 

125 27 
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500 37 

1000 31 

2000 26 

4000 25 

8000 26 

 

3. Pressure drop in the complete exhaust system sha ll be small enough 

for satisfactory operation of the engine generator while it is 

delivering 100% of its specified rating.  

4. Exhaust pipe size from the engine to the muffler  shall be as 

recommended by the engine manufacturer. Pipe size f rom muffler to 

air discharge shall be two pipe sizes larger than e ngine exhaust 

pipe. 

5. Connections at the engine exhaust outlet shall b e made with a 

flexible exhaust pipe. Provide bolted type pipe fla nges welded to 

each end of the flexible section.  

C. Condensate drain at muffler shall be made with s chedule 40 black steel 

pipe through a petcock. 

D. Exhaust Piping and Supports: Black steel pipe, A STM A-53 standard 

weight with welded fittings. Spring type hangers, a s specified in 

Section 23 05 41, NOISE AND VIBRATION CONTROL FOR H VAC PIPING AND 

EQUIPMENT, shall support the pipe.  

E. Insulation for Exhaust Pipe and Muffler:  

1. Calcium silicate minimum 75 mm (3 inches) thick.   

2. Insulation shall be as specified in Section 23 0 7 11, HVAC, 

PLUMBING, AND BOILER PLANT INSULATION.  

3. The installed insulation shall be covered with a luminum jacket 0.4 

mm (0.016 inch) thick. The jacket is to be held in place by bands of 

0.38 mm (0.015 inch) thick by 15 mm (0.5 inch) wide  aluminum.  

4. Insulation and jacket are not required on flexib le exhaust sections.  

F. Vertical exhaust piping shall be provided with a  hinged, gravity-

operated, self-closing rain cover. 
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2.8 ENGINE STARTING SYSTEM  

A. The engine starting system shall start the engin e at any position of 

the flywheel.  

B. Electric cranking motor:  

1. Shall be engine-mounted.  

2. Shall crank the engine via a gear drive.  

3. Rating shall be adequate for cranking the cold e ngine at the voltage 

provided by the battery system, and at the required  RPM during five 

consecutive starting attempts of 10 seconds crankin g each at 

10-second intervals, for a total of 50 seconds of a ctual cranking 

without damage (the fifth starting attempt will be manually 

initiated upon failure of a complete engine crankin g cycle).  

C. Batteries shall be nickel-cadmium high discharge  rate type.  

1. Each battery cell shall have minimum and maximum  electrolyte level 

indicators and a flip-top flame arrestor vent cap.  

2. Batteries shall have connector covers for protec tion against 

external short circuits.  

3. With the charger disconnected, the batteries sha ll have sufficient 

capacity so that the total system voltage does not fall below 85% of 

the nominal system voltage with the following deman ds:  

Five consecutive starting attempts of 10 seconds cr anking at 10 

second intervals for a total of 50 seconds of actua l cranking (the 

fifth starting attempt will be manually initiated u pon failure of a 

complete engine cranking cycle).  

4. Battery racks shall be metal with an alkali-resi stant finish and 

thermal insulation, and secured to the floor. 

D. Battery Charger: 

1. A current-limiting battery charger, conforming t o UL 1236, shall be 

provided and shall automatically recharge the batte ries. The charger 

shall be capable of an equalize-charging rate for r echarging fully 

depleted batteries within 24 hours and a floating c harge rate for 

maintaining the batteries at fully charged conditio n.  

2. An ammeter shall be provided to indicate chargin g rate. A voltmeter 

shall be provided to indicate charging voltage. 
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2.9 LUBRICATING OIL HEATER 

A. Provide a thermostatically-controlled electric h eater to automatically 

maintain the oil temperature within plus or minus 1 .7 °C (3 °F) of the 

control temperature. 

2.10 JACKET COOLANT HEATER 

A. Provide a thermostatically-controlled electric h eater mounted in the 

engine coolant jacketing to automatically maintain the coolant within 

plus or minus 1.7 °C (3 °F) of the temperature reco mmended by the 

engine manufacturer to meet the starting time speci fied at the minimum 

winter outdoor temperature. 

2.11 GENERATOR  

A. Synchronous, amortisseur windings, bracket-beari ng, self-venting, 

rotating-field type connected directly to the engin e.  

B. Lifting lugs designed for convenient connection to and removal from the 

engine.  

C. Integral poles and spider, or individual poles d ove-tailed to the 

spider. 

D. Designed for sustained short-circuit currents in  conformance with NEMA 

Standards.  

E. Designed for sustained operation at 100% of the RPM specified for the 

engine generator without damage.  

F. Telephone influence factor shall conform to NEMA  MG 1.  

G. Furnished with brushless excitation system or st atic-exciter-regulator 

assembly.  

H. Nameplates attached to the generator shall show the manufacturer's 

name, equipment identification, serial number, volt age ratings, field 

current ratings, kW/kVA output ratings, power facto r rating, time 

rating, temperature rise ratings, RPM ratings, full  load current 

rating, number of phases and frequency, and date of  manufacture.  

I. The grounded (neutral) conductor shall be electr ically isolated from 

equipment ground and terminated in the same junctio n box as the phase 

conductors.  
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2.12 GENERATOR OVERCURRENT AND FAULT PROTECTION  

  A. Generator circuit breaker shall be molded-case , electronic-trip type, 

and 100% rated, complying with UL 489. Tripping cha racteristics shall 

be adjustable long-time and short-time delay and in stantaneous. Provide 

shunt trip to trip breaker when engine generator is  shut down by other 

protective devices.// 

B. Overcurrent protective device cubicle shall cont ain terminations for 

neutral and equipment grounding conductors as neces sary. 

2.13 CONTROLS  

A. Shall include Engine Generator Control Cubicle(s ) and Remote 

Annunciator Panel. 

B. General:  

1. Control equipment shall be in accordance with UL  508, NEMA ICS-4, 

ICS-6, and ANSI C37.90.1. 

2. Panels shall be in accordance with UL 50.  

3. Cubicles shall be in accordance with UL 891.  

4. Coordinate controls with the automatic transfer switches shown on 

the drawings so that the systems will operate as sp ecified.  

5. Cubicles:  

a. Code gauge steel: manufacturer's recommended hea vy gauge steel 

with factory primer and light gray finish.  

b. Doors shall be gasketed, attached with concealed  or semi-

concealed hinges, and shall have a permanent means of latching in 

closed position.  

c. Panels shall be wall-mounted or incorporated in other equipment 

as indicated on the drawings or as specified.  

d. Door locks for panels and cubicles shall be keye d identically to 

operate from a single key.  

6. Wiring: Insulated, rated at 600 V.  

a. Install the wiring in vertical and horizontal ru ns, neatly 

harnessed.  

b. Terminate all external wiring at heavy duty, pre ssure-type, 

terminal blocks.  
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7. The equipment, wiring terminals, and wires shall  be clearly and 

permanently labeled.  

8. The appropriate wiring diagrams shall be laminat ed or mounted under 

plexiglass within the frame on the inside of the cu bicles and 

panels.  

9. All indicating lamps and switches shall be acces sible and mounted on 

the cubicle doors.  

10. Meters shall be per the requirements of Section  25 10 10, ADVANCED 

UTILITY METERING.  

11. The manufacturer shall coordinate the interconn ection and 

programming of the generator controls with all rela ted equipment, 

including automatic transfer switches and generator  paralleling 

controls as applicable, specified in other sections . 

C. Engine generator Control Cubicle:  

1. Starting and Stopping Controls:  

a. A three-position, maintained-contact type select or switch with 

positions marked "AUTOMATIC," "OFF," and "MANUAL." Provide 

flashing amber light for OFF and MANUAL positions.  

b. A momentary contact push-button switch with posi tions marked 

"MANUAL START" and "MANUAL STOP."  

c. Selector switch in AUTOMATIC position shall caus e the engine to 

start automatically when a single pole contact in a  remote device 

closes. When the generator's output voltage increas es to not less 

than 90% of its rated voltage, and its frequency in creases to not 

less than 58 Hz, the remote devices shall transfer the load to 

the generator. An adjustable time delay relay, in t he 0 to 15 

minute range, shall cause the engine generator to c ontinue 

operating without any load after completion of the period of 

operation with load. Upon completion of the additio nal 0 to 15 

minute (adjustable) period, the engine generator sh all stop.  

d. Selector switch in OFF position shall prevent th e engine from 

starting either automatically or manually. Selector  switch in 

MANUAL position shall also cause the engine to star t when the 

manual start push-button is depressed momentarily.  



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 32 13 - 16 

e. With selector switch is in MANUAL position, depr essing the MANUAL 

STOP push-button momentarily shall stop the engine after a cool-

down period.  

f. A maintained-contact, red mushroom-head push-but ton switch marked 

"EMERGENCY STOP" will cause the engine to stop with out a cool-

down period, independent of the position of the sel ector switch.  

2. Engine Cranking Controls:  

a. The cranking cycles shall be controlled by a tim er that will be 

independent of the battery voltage fluctuations.  

b. The controls shall crank the engine through one complete cranking 

cycle, consisting of four starting attempts of 10 s econds each 

with 10 seconds between each attempt.  

c. Total actual cranking time for the complete cran king cycle shall 

be 40 seconds during a 70-second interval.  

d. Cranking shall terminate when the engine starts so that the 

starting system will not be damaged. Termination of  the cranking 

shall be controlled by self-contained, speed-sensit ive switch. 

The switch shall prevent re-cranking of the engine until after 

the engine stops. 

e. After the engine has stopped, the cranking contr ol shall reset.  

3. Supervisory Controls:  

a. Overcrank:  

1) When the cranking control system completes one c ranking cycle 

(four starting attempts), without starting the engi ne, the 

OVERCRANK signal light and the audible alarm shall be 

energized.  

2) The cranking control system shall lock-out, and shall require 

a manual reset.  

b. Coolant Temperature:  

1) When the temperature rises to the predetermined first stage 

level, the HIGH COOLANT TEMPERATURE - FIRST STAGE s ignal light 

and the audible alarm shall be energized.  

2) When the temperature rises to the predetermined second stage 

level, which shall be low enough to prevent any dam age to the 
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engine and high enough to avoid unnecessary engine shutdowns, 

the HIGH COOLANT TEMPERATURE - SECOND STAGE signal light and 

the audible alarm shall be energized and the engine  shall 

stop. 

3) The difference between the first and second stag e temperature 

settings shall be approximately -12 ˚C (10 ˚F).  

4) Permanently indicate the temperature settings ne ar the 

associated signal light. 

5) When the coolant temperature drops to below 21 ˚ C (70 ˚F), the 

"LOW COOLANT TEMPERATURE" signal light and the audi ble alarm 

shall be energized.  

c. Low Coolant Level: When the coolant level falls below the minimum 

level recommended by the manufacturer, the LOW COOL ANT LEVEL 

signal light and audible alarm shall be energized.  

d. Lubricating Oil Pressure:  

1) When the pressure falls to the predetermined fir st stage 

level, the OIL PRESSURE - FIRST STAGE signal light and the 

audible alarm shall be energized.  

2) When the pressure falls to the predetermined sec ond stage 

level, which shall be high enough to prevent damage  to the 

engine and low enough to avoid unnecessary engine s hutdowns, 

the OIL PRESSURE - SECOND STAGE signal light and th e audible 

alarm shall be energized and the engine shall stop.   

3) The difference between the first and second stag e pressure 

settings shall be approximately 15% of the oil pres sure.  

4) The pressure settings near the associated signal  light shall 

be permanently displayed so that the running oil pr essure can 

be compared to the target (setpoint) value.  

e. Overspeed:  

1) When the engine RPM exceeds the maximum RPM reco mmended by the 

manufacturer of the engine, the engine shall stop.  

2) Simultaneously, the OVERSPEED signal light and t he audible 

alarm shall be energized.  

f. Low Fuel - Day Tank:  
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 When the fuel oil level in the day tank decreases to less than 

the level at which the fuel oil transfer pump shoul d start to 

refill the tank, the LOW FUEL DAY TANK light and th e audible 

alarm shall be energized.  

g. Low Fuel - Main Storage Tank:  

 When the fuel oil level in the storage tank decrea ses to less 

than one-third of total tank capacity, the LOW FUEL -MAIN STORAGE 

TANK signal light and audible alarm shall be energi zed.  

h. Reset Alarms and Signals:  

 Overcrank, Coolant Temperature, Coolant Level, Oil  Pressure, 

Overspeed, and Low Fuel signal lights and the assoc iated audible 

alarms shall require manual reset. A momentary-cont act silencing 

switch and push-button shall silence the audible al arm by using 

relays or solid state devices to seal in the audibl e alarm in the 

de-energized condition. Elimination of the alarm co ndition shall 

automatically release the sealed-in circuit for the  audible alarm 

so that it will be automatically energized again wh en the next 

alarm condition occurs. The signal lights shall req uire manual 

reset after elimination of the condition which caus ed them to be 

energized. Install the audible alarm just outside t he engine 

generator room in a location as directed by the COT R. The audible 

alarm shall be rated for 85 dB at 3 M (10 feet).  

i. Generator Breaker Signal Light:  

1) A flashing green light shall be energized when t he engine 

generator circuit breaker is in the OPEN or TRIPPED  position.  

2) Simultaneously, the audible alarm shall be energ ized.  

4. Monitoring Devices:  

a. Electric type gauges for the cooling water tempe ratures and 

lubricating oil pressures. These gauges may be engi ne mounted 

with proper vibration isolation.  

b. A running time indicator, totalizing not fewer t han 9,999 hours, 

and an electric type tachometer.  

c. A voltmeter, ammeter, frequency meter, kilowatt meter, manual 

adjusting knob for the output voltage, and the othe r items shown 
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on the drawings shall be mounted on the front of th e generator 

control panels.  

d. Install potential and current transformers as re quired.  

e. Visual Indications:  

1) OVERCRANK  

2) HIGH COOLANT TEMPERATURE - FIRST STAGE  

3) HIGH COOLANT TEMPERATURE - SECOND STAGE  

4) LOW COOLANT TEMPERATURE  

5) OIL PRESSURE - FIRST STAGE  

6) OIL PRESSURE - SECOND STAGE  

7) LOW COOLANT LEVEL  

8) GENERATOR BREAKER  

9) OVERSPEED  

10) LOW FUEL - DAY TANK  

11) LOW FUEL – MAIN STORAGE TANK  

f. Lamp Test: The LAMP TEST momentary contact switc h shall 

momentarily actuate the alarm buzzer and all the in dicating 

lamps.  

5. Automatic Voltage Regulator:  

a. Shall correct voltage fluctuations rapidly and r estore the output 

voltage to the predetermined level with a minimum a mount of 

hunting.  

b. Shall include voltage level rheostat located ins ide the control 

cubicle.  

c. Provide a 3-phase automatic voltage regulator im mune to waveform 

distortion. 

  2.14 REMOTE ANNUNCIATOR PANEL 

A. A remote annunciator panel shall be installed at  location as shown on 

the drawings.  

B. The annunciator shall indicate alarm conditions as required by NFPA 99 

and 110.  

C. Include control wiring between the remote annunc iator panel and the 

engine generator. Wiring shall be as required by th e manufacturer. 
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  2.15 SOUND-ATTENUATED ENCLOSURE 

A. The engine generator and related equipment shall  be housed in an 

outdoor weatherproof enclosure.  

B. The enclosure shall be provided with a factory-i nstalled and factory-

wired panelboard, 20A 120V receptacles, and compact  fluorescent light 

fixtures with guards and switches. 

  C. Enclosure shall be weatherproof and sound-atte nuated (maximum 85 dBA at 

1525 mm (5 feet) from any side, top and bottom to n o more than 75 dBA 

when measured at 15 M (50 feet) horizontally from a ny part of the 

enclosure). Sound ratings shall be based on full lo ad condition of 

engine generator in a single unit operation conditi on. 

  D. Airflow configuration shall be intake through rear of unit, and 

discharge air vertically up. Enclosure shall be sui table for winds up 

to 193 kmh (120 miles per hour) roof load shall be equal to or greater 

than 200 kg/sq m (40 pounds per square foot) Non-di stributed loading as 

required. 

E. The enclosure shall meet the following requireme nts: 

1. Radiator exhaust outlet shall be ducted through the end of the 

enclosure. 

2. All exterior surfaces shall be factory-painted w ith industrial 

enamel.  

3. Unit shall have sufficient guards to prevent ent rance by small 

animals. 

4. Batteries shall fit inside enclosure and alongsi de the engine 

generator. Batteries under the generator are not ac ceptable. 

5. The muffler shall be mounted and thermally-insul ated inside the 

enclosure. 

2.16 SPARE PARTS  

A. For each engine generator: 

1. Six lubricating oil filters. 

2. Six primary fuel oil filters. 

3. Six secondary fuel oil filters. 

4. Six intake air filters. 
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B. For each battery charger: 

1. Three complete sets of fuses. 

C. For each control panel: 

1. Three complete sets of fuses, if applicable. 

PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install concrete bases of dimensions shown on th e drawings. 

B. Installation of the engine generator shall compl y with manufacturer's 

written instructions and with NFPA 110. 

C. Mounting:  

1. Support the base of engine generator on vibratio n isolators, each 

isolator bolted to the floor (pad), and the generat or base bolted to 

isolator.  

2. Install sufficient isolators so that the floor ( pad) bearing 

pressure under each isolator is within the floor (p ad) loading 

specification.  

3. Install equal number of isolators on each side o f the engine 

generator's base.  

4. Locate isolators for approximately equal load di stribution and 

deflection per isolator. The base of the engine gen erator shall be 

drilled at the factory for the isolator bolts.  

5. Isolators shall be shipped loose with the engine  generator.  

6. All connections between the engine generator and  exterior systems, 

such as fuel lines, electrical connections, and eng ine exhaust 

system and air exhaust shroud, shall be flexible.  

  D. In seismic areas, engine generators shall be a dequately anchored and 

braced per details on structural contract drawings to withstand the 

seismic forces at the location where installed. 

E. Balance:  

1. The vibration velocity in the horizontal, vertic al, and axial 

directions shall not exceed 16.25 mm (0.65 inch) pe r second peak at 

any specific frequency. These limits apply to main structural 

components such as the engine block and the generat or frame at the 

bearings.  
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F. Connect all components of the generator system s o that they will 

continue to be energized during failure of the norm al electrical power 

supply system.  

G. Install piping between engine generator and remo te components of 

cooling, fuel, and exhaust systems.  

H. Flexible connection between radiator and exhaust  shroud at the wall 

damper: 

1. Install noncombustible flexible connections made  of 20-oz 

neoprene-coated fiberglass fabric approximately 150  mm (6 inches) 

wide.  

2. Crimp and fasten the fabric to the sheet metal w ith screws 50 mm (2 

inches) on center. The fabric shall not be stressed , except by the 

air pressure.  

I. Exhaust System Insulation: 

1. Adhesive and insulation materials shall be appli ed on clean, dry 

surfaces from which loose scale and construction de bris has been 

removed by wire brushing.  

2. Fill all cracks, voids, and joints of applied in sulation material 

with high temperature 1093 °C (2000 °F) insulating cement before 

applying the outer covering. 

3. The installation shall be clean and free of debr is, thermally and 

structurally tight without sag, neatly finished at all hangers or 

other penetrations, and shall provide a smooth fini shed surface.  

4. Insulation and jacket shall terminate hard and t ight at all anchor 

points.  

5. Insulate completely from engine exhaust flexible  connection through 

roof or wall construction, including muffler.  

3.2 ACCEPTANCE CHECKS AND TESTS  

A.  Provide the services of a factory-authorized, facto ry-trained 

representative of the engine generator manufacturer  to inspect field-

assembled components and equipment installation, an d to supervise the 

field tests.  

B. When the complete engine generator system has be en installed and prior 

to the final inspection, test all components of the  system in the 
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presence of the COTR for proper operation of the in dividual components 

and the complete system and to eliminate electrical  and mechanical 

defects.  

C. Furnish fuel oil, lubricating oil, anti-freeze l iquid, water treatment, 

rust-inhibitor, and load bank for testing of the en gine generator.  

D. Visual Inspection: Visually verify proper instal lation of engine 

generator and all components per manufacturer’s pre -functional 

installation checklist. 

E. Set engine generator circuit breaker protective functions per Section 

26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATIO N STUDY. 

F. Field Tests:  

1. Perform manufacturer’s after-starting checks and  inspections. 

2. Test the engine generator for six hours of conti nuous operation as 

follows:  

a. Two hours while delivering 100% of the specified  kW. 

b. Four hours while the engine generator is deliver ing 80% of its 

specified kW rating.  

c. If during the 6-hour continuous test, an engine generator failure 

occurs or the engine generator cannot maintain spec ified power 

output, the test(s) are null and void. After repair  and/or 

adjustments, the test(s) shall be repeated at no ad ditional cost 

to the Government until satisfactory results are at tained.  

3. Record the following test data at 30-minute inte rvals:  

a. Time of day, as well as reading of running time indicator.  

b. kW.  

c. Voltage on each phase.  

d. Amperes on each phase.  

e. Engine RPM.  

f. Frequency.  

g. Coolant water temperature.  

h. Fuel pressure.  

i. Oil pressure.  

j. Outdoor temperature.  
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k. Average ambient temperature in the vicinity of t he engine 

generator.  

4. Demonstrate that the engine generator will attai n proper voltage and 

frequency within the specified time limit from a co ld start after 

the closing of a single contact.  

5. Furnish a resistance-type load for the testing o f the engine 

generator. Test loads shall always include adequate  resistance to 

assure stability of the loads and equipment during all of the 

testing operations. The test load kW rating shall n ot be less than 

100% of the specified kW rating of the engine gener ator.  

G. Starting System Test: 

1. Demonstrate that the batteries and cranking moto r are capable of 

five starting attempts of 10 seconds cranking each at 10-second 

intervals with the battery charger turned off.  

H. Remote Annunciator Panel Tests: 

 Simulate conditions to verify proper operation of each visual or 

audible indication, interconnecting hardware and so ftware, and reset 

button.  

I. Fuel systems shall be flushed and tested per Sec tion 23 10 00, FACILITY 

FUEL SYSTEMS: Fuel supply and storage requirements.  

J. Automatic Operation Tests: 

 Test the engine generator and associated automatic  transfer switches to 

demonstrate automatic starting, loading and unloadi ng. The load for 

this test shall be the actual connected loads. Init iate loss of normal 

source and verify the specified sequence of operati on. Restore the 

normal power source and verify the specified sequen ce of operation. 

Verify resetting of controls to normal. 

K. At the completion of the field tests, fill the m ain storage tank and 

day tank with fuel of grade and quality as recommen ded by the 

manufacturer of the engine. Fill all engine fluids to levels as 

recommended by manufacturer. 

L. When any defects are detected during the tests, correct all the 

deficiencies and repeat all or part of the 6-hour c ontinuous test as 

requested by the COTR, at no additional cost to the  Government.  
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M. Provide test and inspection results in writing t o the COTR. 

3.3 FOLLOW-UP VERIFICATION 

A. After completion of acceptance checks, settings,  and tests, the 

Contractor shall demonstrate that the engine genera tor(s) and control 

and annunciation components are in good operating c ondition and 

properly performing the intended function. 

3.4 INSTRUCTIONS AND FINAL INSPECTIONS  

A. Laminate or mount under acrylic resin a set of o perating instructions 

for the system and install instructions within a fr ame mounted on the 

wall near the engine generator at a location per th e COTR.  

B. Furnish the services of a competent, factory-tra ined technician for one 

4-hour period for instructions to VA personnel in o peration and 

maintenance of the equipment, on the date requested  by the COTR.  

---END--- 
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SECTION 26 36 23 
AUTOMATIC TRANSFER SWITCHES 

 
PART 1 - GENERAL  

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, connection, and 

testing of open-transition automatic transfer switc hes with bypass 

isolation, indicated as automatic transfer switches  or ATS in this 

section.  

1.2 RELATED WORK  

  A. Section 03 30 00, CAST-IN-PLACE CONCRETE:  Req uirements for concrete 

equipment pads. 

  B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirement for seismic restraint for n onstructural 

components. 

  C. Section 14 24 00, HYDRAULIC ELEVATORS: Require ments for elevator 

operation.// 

D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

E. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors. 

F. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personal safety and to provide a l ow impedance path 

for possible ground fault currents.  

F. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits. 

G. Section 26 32 13, ENGINE-GENERATORS: Requirement s for normal and 

emergency power generation. 

H. Section 27 05 11, REQUIREMENTS FOR COMMUNICATION S INSTALLATIONS: 

General communications requirements that are common  to more than one 

section in Division 27. 

H. Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNI CATION SYSTEMS: 

Raceways for communications cabling. 
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J. SECTION 27 15 00, COMMUNICATIONS HORIZONTAL CABL ING: Communications 

media for interconnecting automatic transfer switch es and remote 

control and annunciation components. 

1.3 QUALITY ASSURANCE  

A. QUALITY ASSURANCE 

 Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND S ERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B. A factory-authorized representative shall be cap able of providing 

emergency maintenance and repairs at the project si te within 4 hours 

maximum of notification. 

C. Automatic transfer switch, bypass/isolation swit ch, and annunciation 

control panels shall be products of the same manufa cturer. 

1.4 FACTORY TESTS 

A. Automatic transfer switches shall be thoroughly tested at the factory 

to ensure that there are no electrical or mechanica l defects. Tests 

shall be conducted per UL standards.  Factory tests  shall be certified, 

and shall include the following tests: 

1. Visual inspection to verify that each ATS is as specified. 

2. Mechanical test to verify that ATS sections are free of mechanical 

hindrances. 

3. Insulation resistance test to ensure electrical integrity and 

continuity of entire system. 

4. Main switch contact resistance test. 

5. Electrical tests to verify complete system elect rical operation. 

B. Furnish four (4) copies of certified manufacture r's factory test 

reports to the COTR prior to shipment of the ATS to  ensure that the ATS 

has been successfully tested as specified. 

1.5 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:  

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 
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b. Include voltage rating, continuous current ratin g, number of 

phases, withstand and closing rating,  dimensions, weights, 

mounting details, conduit entry provisions, front v iew, side 

view, equipment and device arrangement, elementary and 

interconnection wiring diagrams, factory relay sett ings, and 

accessories. 

c. Complete nameplate data, including manufacturer' s name and 

catalog number. 

d. A copy of the markings that are to appear on the  automatic 

transfer switches when installed.  

 
  e. Certification from the manufacturer that repre sentative ATS have 

been seismically tested to International Building C ode 

requirements.  Certification shall be based upon si mulated 

seismic forces on a shake table or by analytical me thods, but not 

by experience data or other methods. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals, incl uding 

technical data sheets, wiring diagrams, and informa tion for 

ordering replacement parts. 

1) Schematic signal and control diagrams, with all terminals 

identified, matching terminal identification in the  automatic 

transfer switches. 

2) Include information for testing, repair, trouble shooting, 

assembly, disassembly, and factory recommended/requ ired 

periodic maintenance procedures and frequency.  

3) Provide a replacement and spare parts list.  Inc lude a list of 

tools and instruments for testing and maintenance p urposes. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1) Include complete "As Installed" diagrams that in dicate all 

pieces of equipment and their interconnecting wirin g. 
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2) Include complete diagrams of the internal wiring  for each 

piece of equipment, including "As Installed" revisi ons of the 

diagrams. 

3) The wiring diagrams shall identify the terminals  to facilitate 

installation, maintenance, operation, and testing. 

3. Certifications:  

a. When submitting the shop drawings, submit a cert ified test report 

from a recognized independent testing laboratory th at a 

representative sample has passed UL 1008 prototype testing. 

b. Two weeks prior to final inspection, submit the following.  

1) Certification by the manufacturer that the ATS c onform to the 

requirements of the drawings and specifications. 

2) Certification by the Contractor that transfer sw itches have 

been properly installed, adjusted, and tested. 

1.6 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Institute of Electrical and Electronic Engineers  (IEEE): 

446-95..................Emergency and Standby Power  Systems for 

Industrial and Commercial ApplicationsC37.90.1-

02 Surge Withstand Capability (SWC) Tests 

for Relays and Relay Systems Associated with 

Electric Power Apparatus 

C62.41.1-02.............Guide on the Surges Environ ment in Low-Voltage 

(1000 V and Less) AC Power Circuits 

C62.41.2-02.............Recommended Practice on Cha racterization of 

Surges in Low-Voltage (1000 V and Less) AC 

Power Circuits 

C. International Code Council (ICC): 

IBC-12..................International Building Code  

D. National Electrical Manufacturers Association (N EMA): 
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250-08..................Enclosures for Electrical E quipment (1000 Volts 

Maximum) 

ICS 6-06................Enclosures  

ICS 4-10................Application Guideline for T erminal Blocks 

MG 1-11.................Motors and Generators 

E. National Fire Protection Association (NFPA):  

70–11...................National Electrical Code (N EC)  

99-12...................Health Care Facilities  

110-10..................Emergency and Standby Power  Systems 

F. Underwriters Laboratories, Inc. (UL):  

50-95...................Enclosures for Electrical E quipment 

508-99..................Industrial Control Equipmen t  

891-07..................Switchboards  

1008-07.................Transfer Switch Equipment  

PART 2 - PRODUCTS  

2.1 GENERAL REQUIREMENTS 

A. Automatic transfer switches shall comply with UL , NEMA, NEC, ANSI, 

IEEE, and NFPA, and have the following features:  

1. Automatic transfer switches shall be open transi tion switches, 3-

pole, draw-out construction, electrically operated,  mechanically 

held open contact type, without integral overcurren t protection. 

Automatic transfer switches utilizing automatic or non-automatic 

molded case circuit breakers, insulated case circui t breakers, or 

power circuit breakers as switching mechanisms are not acceptable.  

2. Automatic transfer switches shall be completely factory-assembled 

and wired such that only external circuit connectio ns are required 

in the field.  

3. Ratings:  

a. Phases, voltage, continuous current, poles, and withstand and 

closing  ratings shall be as shown on the drawings.   

b. Transfer switches are to be rated for continuous  duty at 

specified continuous current rating on 60Hz systems .  

c. Maximum automatic transfer switch rating: 800 A.   

4. Markings:  
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a. Markings shall be in accordance with UL 1008.  

5. Tests:  

a. Automatic transfer switches shall be tested in a ccordance with UL 

1008. The contacts of the transfer switch shall not  weld during 

the performance of withstand and closing tests when  used with the 

upstream overcurrent device and available fault cur rent 

specified. 

6. Surge Withstand Test:  

a. Automatic transfer switches utilizing solid-stat e devices in 

sensing, relaying, operating, or communication equi pment or 

circuits shall comply with IEEE C37.90.1.  

7. Housing: 

a. Enclose automatic transfer switches in wall- or floor-mounted 

steel cabinets, with metal gauge not less than No. 14, in 

accordance with UL 508, or in a switchboard assembl y in 

accordance with UL 891, as shown on the drawings.  

b. Enclosure shall be constructed so that personnel  are protected 

from energized bypass-isolation components during a utomatic 

transfer switch maintenance. 

c. Automatic transfer switch components shall be re movable without 

disconnecting external source or load power conduct ors. 

d. Finish: Cabinets shall be given a phosphate trea tment, painted 

with rust-inhibiting primer, and finish-painted wit h the 

manufacturer's standard enamel or lacquer finish. 

e. Viewing Ports: Provide viewing ports so that con tacts may be 

inspected without disassembly. 

8. Operating Mechanism:  

a. Actuated by an electrical operator.  

b. Electrically and mechanically interlocked so tha t the main 

contact cannot be closed simultaneously in either n ormal and 

emergency position.  

c. Normal and emergency main contacts shall be mech anically locked 

in position by the operating linkage upon completio n of transfer. 
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Release of the locking mechanism shall be possible only by normal 

operating action.  

d. Contact transfer time shall not exceed six cycle s.  

e. Operating mechanism components and mechanical in terlocks shall be 

insulated or grounded.  

9. Contacts:  

a. Main contacts: Silver alloy. 

b. Neutral contacts: Silver alloy, with same curren t rating as phase 

contacts. 

c. Current carrying capacity of arcing contacts sha ll not be used in 

the determination of the automatic transfer switch rating, and 

shall be separate from the main contacts.  

d. Main and arcing contacts shall be visible for in spection with 

cabinet door open and barrier covers removed.  

10. Manual Operator:  

a. Capable of operation by one person in either dir ection under no 

load.  

11. Replaceable Parts:  

a. Include the main and arcing contacts individuall y or as units, as 

well as relays, and control devices.  

b. Automatic transfer switch contacts and accessori es shall be 

replaceable from the front without removing the swi tch from the 

cabinet and without removing main conductors.  

12. Sensing Features:  

a. Undervoltage Sensing for Each Phase of Normal So urce:  Sense low 

phase-to-ground voltage on each phase. Pickup volta ge shall be 

adjustable from 85 to 100% of nominal, and dropout voltage is 

adjustable from 75 to 98% of pickup value. Factory set for pickup 

at 90% and dropout at 85%. 

b. Adjustable Time Delay:  For override of normal-s ource voltage 

sensing to delay transfer and engine start signals.  Adjustable 

from zero to six seconds, and factory set for one s econd. 

c. Voltage/Frequency Lockout Relay:  Prevent premat ure transfer to 

the engine-generator. Pickup voltage shall be adjus table from 85 
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to 100% of nominal. Factory set for pickup at 90%. Pickup 

frequency shall be adjustable from 90 to 100% of no minal. Factory 

set for pickup at 95%. 

d. Time Delay for Retransfer to Normal Source:  Adj ustable from 0 to 

30 minutes, and factory set for 10 minutes to autom atically 

defeat delay on loss of voltage or sustained underv oltage of 

emergency source, provided normal supply has been r estored. 

e. Test Switch:  Simulate normal-source failure. 

f. Switch-Position Indication:  Indicate source to which load is 

connected. 

g. Source-Available Indication:  Supervise sources via transfer 

switch normal- and emergency-source sensing circuit s. 

h.  Normal Power Indication:  Indicate "Normal Sour ce Available." 

i. Emergency Power Indication:  Indicate "Emergency  Source 

Available." 

j. Transfer Override Control:  Overrides automatic retransfer 

control so that automatic transfer switch shall rem ain connected 

to emergency power source regardless of condition o f normal 

source. Control panel shall indicate override statu s. 

k. Engine Starting Contacts:  One isolated and norm ally closed and 

one isolated and normally open; rated 5 A at 30 V D C minimum. 

l. Engine Shutdown Contacts:  Time delay adjustable  from zero to 15 

minutes, and factory set for 5 minutes. Contacts sh all initiate 

shutdown at remote engine-generator controls after retransfer of 

load to normal source. 

m. Engine-Generator Exerciser: Programmable exercis er starts engine-

generator(s) and transfers load to them from normal  source for a 

preset time, then retransfers and shuts down engine -generator(s) 

after a preset cool-down period. Initiates exercise  cycle at 

preset intervals adjustable from 7 to 30 days. Runn ing periods 

are adjustable from 10 to 30 minutes. Factory setti ngs shall be 

for 7-day exercise cycle, 20-minute running period,  and 5-minute 

cool-down period. 

13. Controls: 
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a. Controls shall provide indication of switch stat us and be 

equipped with alarm diagnostics. 

b. Controls shall control operation of the automati c transfer 

switches. 

14. Factory Wiring: Train and bundle factory wiring  and label either by 

color-code or by numbered/lettered wire markers. La bels shall match 

those on the shop drawings. 

15. Annunciation, Control, and Programming Interfac e Components:  

Devices for communicating with remote programming d evices, 

annunciators, or control panels// and paralleling s witchgear// shall 

have open-protocol communication capability matched  with remote 

device. 

 16. Provide contacts for connection to elevator co ntrollers, one closed 

when automatic transfer switch is connected to the normal source, 

and one closed when automatic transfer switch is co nnected to the 

emergency source. 

17. Elevator Pre-Transfer Signal Relay: Provide a p re-signal relay on 

all automatic transfer switches that will indicate to an elevator 

controller or controllers that a transfer or re-tra nsfer is about to 

occur. 

18. Motor Disconnect and Timing Relay: Controls des ignate starters so 

they disconnect motors before transfer and reconnec t them 

selectively at an adjustable time interval after tr ansfer. Control 

connection to motor starters is through wiring exte rnal to the 

automatic transfer switch. Time delay for reconnect ing individual 

motor loads is adjustable between 1 and 60 seconds,  and settings are 

as indicated. Relay contacts handling motor-control  circuit in-rush 

and seal currents are rated for actual currents to be encountered. 

2.2 SEQUENCE OF OPERATION  

A. The specified voltage decrease in one or more ph ases of the normal 

power source shall initiate the transfer sequence. The automatic 

transfer switch shall start the engine-generator(s)  after a specified 

time delay to permit override of momentary dips in the normal power 

source.  
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B. The automatic transfer switch shall transfer the  load from normal to 

emergency source when the frequency and voltage of the engine-

generator(s) have attained the specified percent of  rated value.  

C. Engine Start: A voltage decrease, at any automat ic transfer switch, in 

one or more phases of the normal power source to le ss than the 

specified value of normal shall start the engine-ge nerator(s) after a 

specified time delay.  

D. Transfer to Emergency System Loads: Automatic tr ansfer switches for 

Emergency System loads shall transfer their loads f rom normal to 

emergency source when frequency and voltage of the engine-generator(s) 

have attained the specified percent of rated value.    

E. Retransfer to Normal (All Loads): Automatic tran sfer switch shall 

retransfer the load from emergency to normal source  upon restoration of 

normal supply in all phases to the specified percen t or more of normal 

voltage, and after a specified time delay. Should t he emergency source 

fail during this time, the automatic transfer switc h shall immediately 

transfer to the normal source whenever it becomes a vailable. After 

restoring to normal source, the engine-generator sh all continue to run 

unloaded for a specified interval before shut-down.  

 
2.3 REMOTE ANNUNCIATOR SYSTEM 

A. Remote annunciator panel shall annunciate condit ions for indicated 

automatic transfer switches. Annunciation shall inc lude the following: 

1. Sources available, as defined by actual pickup a nd dropout settings 

of automatic transfer switch controls. 

2. Switch position. 

3. Switch in test mode. 

4. Failure of communication link. 

B. Remote annunciator panel shall be visual and aud ible type with LED 

display panel, audible signal, and silencing switch . 

1. Panel shall indicate each automatic transfer swi tch monitored, the 

location of automatic transfer switch, and the iden tity of load it 

serves. 
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2. Mounting: Steel cabinet, flush or surface mounte d, as shown on the 

drawings. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Install automatic transfer switches in accordanc e with the NEC, as 

shown on the drawings, and as recommended by the ma nufacturer. 

B. Anchor automatic transfer switches with rustproo f bolts, nuts, and 

washers not less than 12 mm (1/2 inch) diameter, in  accordance with 

manufacturer’s instructions, and as shown on drawin gs. 

  C. In seismic areas, automatic transfer switches shall be adequately 

anchored and braced per details on structural contr act drawings to 

withstand the seismic forces at the location where installed. 

D. Mount automatic transfer switches on wall.  

E. Anchor remote control and/or annunciator panel t o wall. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. An authorized representative of the automatic tr ansfer switch 

manufacturer shall technically supervise and partic ipate during all of 

the field adjustments and tests. Major adjustments and field tests 

shall be witnessed by the COTR.  The manufacturer’s  representative 

shall certify in writing that the equipment has bee n installed, 

adjusted and tested in accordance with the manufact urer’s 

recommendations. 

B. Perform manufacturer’s required field tests in a ccordance with the 

manufacturer's recommendations.  In addition, inclu de the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Confirm correct application of manufacturer's re commended 

lubricants. 

d. Verify appropriate anchorage, required area clea rances, and 

correct alignment. 
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e. Verify tightness of accessible bolted electrical  connections by 

calibrated torque-wrench method, or performing ther mographic 

survey after energization. 

f. Verify grounding connections. 

g. Verify ratings of sensors. 

h. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

i. Exercise all active components. 

j. Verify that manual transfer warning signs are pr operly placed. 

k. Verify the correct operation of all sensing devi ces, alarms, and 

indicating devices. 

2. Electrical tests: 

a. Perform insulation-resistance tests. 

b. After energizing circuits, demonstrate the inter locking sequence 

and operational function for each automatic transfe r switch at 

least three times. 

1) Power failure of normal source shall be simulate d by opening 

upstream protective device. This test shall be perf ormed a 

minimum of five times. 

2) Power failure of emergency source with normal so urce available 

shall be simulated by opening upstream protective d evice for 

emergency source. This test shall be performed a mi nimum of 

five times. 

3) Low phase-to-ground voltage shall be simulated f or each phase 

of normal source. 

4) Operation and settings shall be verified for spe cified 

automatic transfer switch operational feature, such  as 

override time delay, transfer time delay, return ti me delay, 

engine shutdown time delay, exerciser, auxiliary co ntacts, and 

supplemental features. 

5) Verify pickup and dropout voltages by data reado ut or 

inspection of control settings. 

c. When any defects are detected, correct the defec ts and repeat the 

tests as requested by the COTR at no additional cos t to the 

Government.  



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
12-01-12 

Addendum #2 8/28/14 
 
 

26 36 23 - 13 

3.3 FIELD SETTINGS VERIFICATION 

A. The automatic transfer switch settings shall be verified in the field 

by an authorized representative of the manufacturer . 

3.4 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the automatic  transfer switches 

are in good operating condition and properly perfor ming the intended 

function. 

3.5 INSTRUCTION  

A. Furnish the services of a factory-trained techni cian for one 4-hour 

training period for instructing personnel in the ma intenance and 

operation of the automatic transfer switches, on th e dates requested by 

the COTR. 

---END--- 
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SECTION 26 43 13 
SURGE PROTECTIVE DEVICES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

Type 2 Surge Protective Devices, as defined in NFPA  70, and indicated 

as transient voltage surge suppression or TVSS in t his section. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26.  

B. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: For  factory-installed or 

external TVSS. 

C. Section 26 24 16, PANELBOARDS: For factory-insta lled or external TVSS. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings:   

a. Submit sufficient information to demonstrate com pliance with 

drawings and specifications. 

b. Include electrical ratings and device nameplate data. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c ompanion copies 

of complete maintenance and operating manuals inclu ding technical 

data sheets, wiring diagrams, and information for o rdering 

replacement parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following. 
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a. Certification by the manufacturer that the TVSS conforms to the 

requirements of the drawings and specifications. 

b. Certification by the Contractor that the TVSS ha s been properly 

installed.  

1.5 APPLICABLE PUBLICATIONS  

A. Publications listed below (including amendments,  addenda, revisions, 

supplement and errata) form a part of this specific ation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B. Institute of Engineering and Electronic Engineer s (IEEE):  

IEEE C62.41.2-02........Recommended Practice on Cha racterization of 

Surges in Low-Voltage (1000 V and Less) AC 

Power Circuits 

IEEE C62.45-03..........Recommended Practice on Sur ge Testing for 

Equipment Connected to Low-Voltage (1000 V and 

Less) AC Power Circuits 

C. National Fire Protection Association (NFPA): 

70-11...................National Electrical Code (N EC) 

D. Underwriters Laboratories, Inc. (UL):  

UL 1283-05..............Electromagnetic Interferenc e Filters 

UL 1449-06..............Surge Protective Devices 

PART 2 - PRODUCTS 

2.1 SWITCHGEAR/SWITCHBOARD TVSS 

A. General Requirements: 

1. Comply with IEEE and UL. 

2. Modular design with field-replaceable modules, o r non-modular 

design. 

3. Fuses, rated at 200 kA interrupting capacity. 

4. Bolted compression lugs for internal wiring. 

5. Integral disconnect switch. 

6. Redundant suppression circuits. 

7. LED indicator lights for power and protection st atus. 

8. Audible alarm, with silencing switch, to indicat e when protection 

has failed. 
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9. Form-C contacts rated at 5 A and 250-V ac, one n ormally open and one 

normally closed, for remote monitoring of protectio n status.  

Contacts shall reverse on failure of any surge dive rsion module or 

on opening of any current-limiting device.   

10. Four-digit transient-event counter. 

B. Surge Current per Phase:  Minimum 240kA per phas e. 

2.2 PANELBOARD TVSS 

A. General Requirements: 

1. Comply with UL 1449 and IEEE C62.41.2. 

2. Modular design with field-replaceable modules, o r non-modular 

design. 

3. Fuses, rated at 200 kA interrupting capacity. 

4. Bolted compression lugs for internal wiring. 

5. Integral disconnect switch. 

6. Redundant suppression circuits. 

7. LED indicator lights for power and protection st atus. 

8. Audible alarm, with silencing switch, to indicat e when protection 

has failed. 

9. Form-C contacts rated at 5 A and 250-V ac, one n ormally open and one 

normally closed, for remote monitoring of protectio n status.  

Contacts shall reverse on failure of any surge dive rsion module or 

on opening of any current-limiting device.   

10. Four-digit transient-event counter. 

B. Surge Current per Phase:  Minimum 120kA per phas e. 

2.3 ENCLOSURES 

A. Enclosures:  NEMA 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Field-installed TVSS: Contractor shall install T VSS with conductors or 

buses between TVSS and points of attachment as shor t and straight as 

possible.  Do not exceed manufacturer's recommended  lead length.  Do 

not bond neutral and ground. 

1. Provide a circuit breaker as a dedicated disconn ecting means for 

TVSS as shown on drawings. 
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B. Do not perform insulation resistance tests on sw itchgear, switchboards, 

panelboards, or feeders with the TVSS connected.  D isconnect TVSS 

before conducting insulation resistance tests, and reconnect TVSS 

immediately after insulation resistance tests are c omplete. 

3.2 ACCEPTANCE CHECKS AND TESTS 

A. Perform in accordance with the manufacturer's re commendations.  In 

addition, include the following: 

1. Visual Inspection and Tests: 

a. Compare equipment nameplate data with specificat ions and approved 

shop drawings. 

b. Inspect physical, electrical, and mechanical con dition. 

c. Verify that disconnecting means and feeder size and maximum 

length to TVSS corresponds to approved shop drawing s. 

d. Verifying tightness of accessible bolted electri cal connections 

by calibrated torque-wrench method. 

e. Vacuum-clean enclosure interior.  Clean enclosur e exterior. 

f. Verify the correct operation of all sensing devi ces, alarms, and 

indicating devices. 

3.3 FOLLOW-UP VERIFICATION 

A. After completion of acceptance checks and tests,  the Contractor shall 

show by demonstration in service that TVSS are in g ood operating 

condition and properly performing the intended func tion.   

3.4 INSTRUCTION  

A. Provide the services of a factory-trained techni cian for one 2-hour 

training period for instructing personnel in the ma intenance and 

operation of the TVSS, on the date requested by the  COTR. 

---END--- 
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SECTION 26 51 00 
INTERIOR LIGHTING 

PART 1 - GENERAL  

1.1 DESCRIPTION: 

A. This section specifies the furnishing, installat ion, and connection of 

the interior lighting systems.  The terms “lighting  fixture,” 

“fixture,” and “luminaire” are used interchangeably . 

1.2 RELATED WORK  

  A. Section 13 05 41, SEISMIC RESTRAINT REQUIREMEN TS FOR NON-STRUCTURAL 

COMPONENTS: Requirement for seismic restraint for n onstructural 

components. 

B. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: 

Requirements that apply to all sections of Division  26. 

C. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES: 

Low-voltage conductors.  

D. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents.  

E. Section 26 27 26, WIRING DEVICES: Wiring devices  used for control of 

the lighting systems. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 

a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 
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e. Installation details. 

f. Energy efficiency data. 

g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 

h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications: Two weeks prior to final inspect ion, submit the 

following.  

a. Certification by the Contractor that the interio r lighting 

systems have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American National Standards Institute (ANSI): 

C78.1-91................Fluorescent Lamps - Rapid-S tart Types - 

Dimensional and Electrical Characteristics 

C78.376-01..............Chromaticity of Fluorescent  Lamps 
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C. American Society for Testing and Materials (ASTM ): 

C635-07.................Manufacture, Performance, a nd Testing of Metal 

Suspension Systems for Acoustical Tile and Lay-

in Panel Ceilings 

D. Environmental Protection Agency (EPA): 

40 CFR 261..............Identification and Listing of Hazardous Waste 

E. Federal Communications Commission (FCC): 

CFR Title 47, Part 15...Radio Frequency Devices 

CFR Title 47, Part 18...Industrial, Scientific, and  Medical Equipment 

F. Illuminating Engineering Society (IES): 

LM-79-08................Electrical and Photometric Measurements of 

Solid-State Lighting Products 

LM-80-08................Measuring Lumen Maintenance  of LED Light 

Sources 

LM-82-12................Characterization of LED Lig ht Engines and LED 

Lamps for Electrical and Photometric Properties 

as a Function of Temperature 

G. Institute of Electrical and Electronic Engineers  (IEEE): 

C62.41-91...............Surge Voltages in Low Volta ge AC Power Circuits 

H. International Code Council (ICC): 

IBC-12..................International Building Code  

I. National Fire Protection Association (NFPA):  

70-11...................National Electrical Code (N EC) 

101-12..................Life Safety Code  

J. National Electrical Manufacturer's Association ( NEMA): 

C82.1-04................Lamp Ballasts – Line Freque ncy Fluorescent Lamp 

Ballasts  

C82.2-02................Method of Measurement of Fl uorescent Lamp 

Ballasts 

C82.4-02................Lamp Ballasts - Ballasts fo r High-Intensity 

Discharge and Low-Pressure Sodium (LPS) Lamps 

(Multiple-Supply Type) 

C82.11-11...............Lamp Ballasts - High Freque ncy Fluorescent Lamp 

Ballasts 
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LL-9-09.................Dimming of T8 Fluorescent L ighting Systems 

SSL-1-10................Electronic Drivers for LED Devices, Arrays, or 

Systems 

K. Underwriters Laboratories, Inc. (UL):  

496-08..................Lampholders 

542-0599................Fluorescent Lamp Starters 

844-12..................Luminaires for Use in Hazar dous (Classified) 

Locations 

924-12..................Emergency Lighting and Powe r Equipment 

935-01..................Fluorescent-Lamp Ballasts 

1029-94.................High-Intensity-Discharge La mp Ballasts 

1029A-06................Ignitors and Related Auxili aries for HID Lamp 

Ballasts 

1598-08.................Luminaires 

1574-04.................Track Lighting Systems 

2108-04.................Low-Voltage Lighting System s 

8750-09.................Light Emitting Diode (LED) Light Sources for 

Use in Lighting Products 

 
PART 2 - PRODUCTS  

2.1 LIGHTING FIXTURES 

A. Shall be in accordance with NFPA, UL, as shown o n drawings, and as 

specified. 

B. Sheet Metal:  

1. Shall be formed to prevent warping and sagging. Housing, trim and 

lens frame shall be true, straight (unless intentio nally curved), 

and parallel to each other as designed.  

2. Wireways and fittings shall be free of burrs and  sharp edges, and 

shall accommodate internal and branch circuit wirin g without damage 

to the wiring.  

3. When installed, any exposed fixture housing surf ace, trim frame, 

door frame, and lens frame shall be free of light l eaks.  

4. Hinged door frames shall operate smoothly withou t binding.  Latches 

shall function easily by finger action without the use of tools.  
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C. Ballasts and lamps shall be serviceable while th e fixture is in its 

normally installed position.  Ballasts shall not be  mounted to 

removable reflectors or wireway covers unless so sp ecified.  

D. Lamp Sockets:  

1. Fluorescent: Single slot entry type, requiring a  one-quarter turn of 

the lamp after insertion. Lampholder contacts shall  be the biting 

edge type.  

2. Compact Fluorescent: 4-pin. 

3. High Intensity Discharge (HID): Porcelain. 

E. Recessed fixtures mounted in an insulated ceilin g shall be listed for 

use in insulated ceilings.  

F. Mechanical Safety: Lighting fixture closures (le ns doors, trim frame, 

hinged housings, etc.) shall be retained in a secur e manner by captive 

screws, chains, aircraft cable, captive hinges, or fasteners such that 

they cannot be accidentally dislodged during normal  operation or 

routine maintenance.  

G. Metal Finishes:  

1. The manufacturer shall apply standard finish (un less otherwise 

specified) over a corrosion-resistant primer, after  cleaning to free 

the metal surfaces of rust, grease, dirt and other deposits.  Edges 

of pre-finished sheet metal exposed during forming,  stamping or 

shearing processes shall be finished in a similar c orrosion 

resistant manner to match the adjacent surface(s).  Fixture finish 

shall be free of stains or evidence of rusting, bli stering, or 

flaking, and shall be applied after fabrication.  

2. Interior light reflecting finishes shall be whit e with not less than 

85 percent reflectances, except where otherwise sho wn on the 

drawing.  

3. Exterior finishes shall be as shown on the drawi ngs.  

H. Lighting fixtures shall have a specific means fo r grounding metallic 

wireways and housings to an equipment grounding con ductor.  

I. Light Transmitting Components for Fluorescent Fi xtures:  

1. Shall be 100 percent virgin acrylic.  
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2. Flat lens panels shall have not less than 3 mm ( 1/8 inch) of average 

thickness.  

3. Unless otherwise specified, lenses, reflectors, diffusers, and 

louvers shall be retained firmly in a metal frame b y clips or 

clamping ring in such a manner as to allow expansio n and contraction 

without distortion or cracking.  

J. Lighting fixtures in hazardous areas shall be su itable for installation 

in Class and Division areas as defined in NFPA 70.  

K. Compact fluorescent fixtures shall be manufactur ed specifically for 

compact fluorescent lamps with ballast integral to the fixture. 

Assemblies designed to retrofit incandescent fixtur es are prohibited 

except when specifically indicated for renovation o f existing fixtures.  

2.2 BALLASTS 

A. Linear Fluorescent Lamp Ballasts:  Multi-voltage  (120 – 277V), 

electronic programmed-start type, designed for type  and quantity of 

lamps indicated.  Ballasts shall be designed for fu ll light output 

unless dimmer or bi-level control is indicated.  Ba llasts shall include 

the following features: 

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only). 

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating: Class A. 

4. Total Harmonic Distortion (THD): 10 percent or l ess. 

5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency: 20 kHz or higher. 

7. Lamp Current Crest Factor: 1.7 or less. 

8. Ballast Factor: 0.87 or higher unless otherwise indicated. 

9. Power Factor:  0.98 or higher. 

10. EMR/RFI Interference:  Comply with CFR Title 47  Part 18 for 

limitations on electromagnetic and radio-frequency interference for 

non-consumer equipment. 

11. To facilitate multi-level lamp switching, lamps  within fixture shall 

be wired with the outermost lamp at both sides of t he fixture on the 

same ballast, the next inward pair on another balla st and so on to 
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the innermost lamp (or pair of lamps). Within a giv en room, each 

switch shall uniformly control the same correspondi ng lamp (or lamp 

pairs) in all fixture units that are being controll ed.  

12. Where three-lamp fixtures are indicated, unless  switching 

arrangements dictate otherwise, utilize a common tw o-lamp ballast to 

operate the center lamp in pairs of adjacent units that are mounted 

in a continuous row. The ballast fixture and slave- lamp fixture 

shall be factory wired with leads or plug devices t o facilitate this 

circuiting. Individually mounted fixtures and the o dd fixture in a 

row shall utilize a single-lamp ballast for operati on of the center 

lamp.  

13. Dimming ballasts shall be as per above, except dimmable from 100% to 

5% of rated lamp lumens.  Dimming ballasts shall be  fully compatible 

with the dimming controls. 

B. Compact Fluorescent Lamp Ballasts: Multi-voltage  (120 – 277V),   

electronic programmed rapid-start type, designed fo r type and quantity 

of lamps indicated.  Ballast shall be designed for full light output 

unless dimmer or bi-level control is indicated.  Ba llasts shall include 

the following features: 

1. Lamp end-of-life detection and shutdown circuit.  

2. Automatic lamp starting after lamp replacement. 

3. Sound Rating:  Class A. 

4. Total Harmonic Distortion (THD):  10 percent or less. 

5. Transient Voltage Protection:  IEEE C62.41.1 and  IEEE C62.41.2, 

Category A or better. 

6. Operating Frequency:  20 kHz or higher. 

7. Lamp Current Crest Factor:  1.7 or less. 

8. Ballast Factor:  0.95 or higher unless otherwise  indicated. 

9. Power Factor:  0.98 or higher. 

10. Interference:  Comply with CFR Title 47 Part 18  for limitations on 

electromagnetic and radio-frequency interference fo r non-consumer 

equipment. 
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11. Dimming ballasts shall be as per above, except dimmable from 100% to 

5% of rated lamp lumens.  Dimming ballasts shall be  fully compatible 

with the dimming controls. 

C. Ballasts for HID fixtures: Multi-tap voltage (12 0 – 480V) 

electromagnetic ballast for high intensity discharg e lamps.  Include 

the following features unless otherwise indicated: 

1. Ballast Circuit:  Constant-wattage autotransform er or regulating 

high-power-factor type. 

2. Minimum Starting Temperature:  Minus 22 deg F (M inus 30 deg C) for 

single-lamp ballasts. 

3. Rated Ambient Operating Temperature:  104 deg F (40 deg C). 

4. Open-circuit operation that will not reduce aver age life. 

5. Low-Noise Ballasts:  Manufacturers' standard epo xy-encapsulated 

models designed to minimize audible fixture noise. 

D. Electronic ballast for HID metal-halide lamps sh all include the 

following features unless otherwise indicated: 

1. Minimum Starting Temperature:  Minus 20 deg F (M inus 29 deg C) for 

single-lamp ballasts. 

2. Rated Ambient Operating Temperature:  130 deg F (54 deg C). 

3. Lamp end-of-life detection and shutdown circuit.  

4. Sound Rating:  Class A. 

5. Total Harmonic Distortion (THD):  20 percent or less. 

6. Transient Voltage Protection:  IEEE C62.41.1 and  IEEE C62.41.2, 

Category A or better. 

7. Lamp Current Crest Factor:  1.5 or less. 

8. Power Factor:  0.90 or higher. 

9. Interference:  Comply with CFR Title 47 Part 18 for limitations on 

electromagnetic and radio-frequency interference fo r non-consumer 

equipment. 

10. Protection:  Resettable thermal. 

2.3 LAMPS 

A. Linear and U-shaped T5 and T8 Fluorescent Lamps:  

1. Except as indicated below, lamps shall be low-me rcury energy saving 

type, have a color temperature between 3500 ° and 4100 °K, a Color 
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Rendering Index (CRI) equal or greater than 80, ave rage rated life 

equal to or greater than 24,000 hours when used wit h an instant 

start ballast and 30,000 hours when used with a pro grammed or rapid 

start ballast (based on 3 hour starts), and be suit able for use with 

dimming ballasts, unless otherwise indicated.   

a. Over the beds in Intensive Care, Coronary Care, Recovery, Life 

Support, and Observation and Treatment areas; Elect romyographic, 

Autopsy (Necropsy), Surgery, and certain dental roo ms 

(Examination, Oral Hygiene, Oral Surgery, Recovery,  Labs, 

Treatment, and X-Ray) use color corrected lamps hav ing a CRI of 

85 or above and a correlated color temperature betw een 5000 and 

6000 °K, as shown on the drawings. 

b. Other areas as shown on the drawings.  

2. Lamps shall comply with EPA Toxicity Characteris tic Leachate 

Procedure (TCLP) requirements. 

B. Compact Fluorescent Lamps:  

1. T4, CRI 80 (minimum), color temperature 3500 °K, average rated life 

equal to or greater than 12,000 hours (based on 3 h our starts), and 

suitable for use with dimming ballasts, unless othe rwise indicated. 

2. Lamps shall comply with EPA Toxicity Characteris tic Leachate 

Procedure (TCLP) requirements. 

2.4 LED EXIT LIGHT FIXTURES 

A. Exit light fixtures shall meet applicable requir ements of NFPA and UL. 

B. Housing and door shall be die-cast aluminum. 

C. For general purpose exit light fixtures, door fr ame shall be hinged, 

with latch.  For vandal-resistant exit light fixtur es, door frame shall 

be secured with tamper-resistant screws.  

D. Finish shall be satin or fine-grain brushed alum inum. 

E. There shall be no radioactive material used in t he fixtures. 

F. Fixtures: 

1. Inscription panels shall be cast or stamped alum inum a minimum of 

2.25 mm (0.090 inch) thick, stenciled with 150 mm ( 6 inch) high 

letters, baked with red color stable plastic or fib erglass. Lamps 
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shall be luminous Light Emitting Diodes (LED) mount ed in center of 

letters on red color stable plastic or fiberglass. 

2. Double-Faced Fixtures: Provide double-faced fixt ures where required 

or as shown on drawings.  

3. Directional Arrows: Provide directional arrows a s part of the 

inscription panel where required or as shown on dra wings. 

Directional arrows shall be the "chevron-type" of s imilar size and 

width as the letters and meet the requirements of N FPA 101. 

G. Voltage: Multi-voltage (120 – 277V). 

2.5 LED LIGHT FIXTURES 

A. General: 

1. LED light fixtures shall be in accordance with I ES, NFPA, UL, as 

shown on the drawings, and as specified. 

2. LED light fixtures shall be Reduction of Hazardo us Substances 

(RoHS)-compliant. 

3. LED drivers shall include the following features  unless otherwise 

indicated: 

a. Minimum efficiency: 85% at full load. 

b. Minimum Operating Ambient Temperature: -20˚ C. ( -4˚ F.) 

c. Input Voltage: 120 - 277V (±10%) at 60 Hz. 

d. Integral short circuit, open circuit, and overlo ad protection. 

e. Power Factor: ≥ 0.95. 

f. Total Harmonic Distortion: ≤ 20%. 

g. Comply with FCC 47 CFR Part 15. 

4. LED modules shall include the following features  unless otherwise 

indicated: 

a. Comply with IES LM-79 and LM-80 requirements. 

b. Minimum CRI 80 and color temperature 3000˚ K unl ess otherwise 

specified in LIGHTING FIXTURE SCHEDULE.  

c. Minimum Rated Life: 50,000 hours per IES L70. 

d. Light output lumens as indicated in the LIGHTING  FIXTURE 

SCHEDULE. 

B. LED Downlights: 
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1. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

C. LED Troffers: 

1. LED drivers, modules, and reflector shall be acc essible, 

serviceable, and replaceable from below the ceiling . 

2. Housing, LED driver, and LED module shall be pro ducts of the same 

manufacturer. 

 
PART 3 - EXECUTION  

3.1 INSTALLATION  

A. Installation shall be in accordance with the NEC , manufacturer's 

instructions, and as shown on the drawings or speci fied.  

B. Align, mount, and level the lighting fixtures un iformly. 

C. Wall-mounted fixtures shall be attached to the s tuds in the walls, or 

to a 20 gauge metal backing plate that is attached to the studs in the 

walls.  Lighting fixtures shall not be attached dir ectly to gypsum 

board. 

D. Lighting Fixture Supports:  

1. Shall provide support for all of the fixtures. S upports may be 

anchored to channels of the ceiling construction, t o the structural 

slab or to structural members within a partition, o r above a 

suspended ceiling.  

2. Shall maintain the fixture positions after clean ing and relamping.  

3. Shall support the lighting fixtures without caus ing the ceiling or 

partition to deflect.  

  4. Hardware for recessed fluorescent fixtures:  

a. Where the suspended ceiling system is supported at the four 

corners of the fixture opening, hardware devices sh all clamp the 

fixture to the ceiling system structural members, o r plaster 

frame at not less than four points in such a manner  as to resist 

spreading of the support members and safely lock th e fixture into 

the ceiling system.  

b. Where the suspended ceiling system is not suppor ted at the four 

corners of the fixture opening, hardware devices sh all 
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independently support the fixture from the building  structure at 

four points.  

5. Hardware for surface mounting fluorescent fixtur es to suspended 

ceilings: 

a. In addition to being secured to any required out let box, fixtures 

shall be bolted to a grid ceiling system at four po ints spaced 

near the corners of each fixture. The bolts shall b e not less 

than 6 mm (1/4 inch) secured to channel members att ached to and 

spanning the tops of the ceiling structural grid me mbers. Non-

turning studs may be attached to the ceiling struct ural grid 

members or spanning channels by special clips desig ned for the 

purpose, provided they lock into place and require simple tools 

for removal.  

b. In addition to being secured to any required out let box, fixtures 

shall be bolted to ceiling structural members at fo ur points 

spaced near the corners of each fixture. Pre-positi oned 6 mm (1/4 

inch) studs or threaded plaster inserts secured to ceiling 

structural members shall be used to bolt the fixtur es to the 

ceiling. In lieu of the above, 6 mm (1/4 inch) togg le bolts may 

be used on new or existing ceiling provided the pla ster and lath 

can safely support the fixtures without sagging or cracking.  

  6. Hardware for recessed lighting fixtures:  

a. All fixture mounting devices connecting fixtures  to the ceiling 

system or building structure shall have a capacity for a 

horizontal force of 100 percent of the fixture weig ht and a 

vertical force of 400 percent of the fixture weight .  

b. Mounting devices shall clamp the fixture to the ceiling system 

structure (main grid runners or fixture framing cro ss runners) at 

four points in such a manner as to resist spreading  of these 

supporting members. Each support point device shall  utilize a 

screw or approved hardware to "lock" the fixture ho using to the 

ceiling system, restraining the fixture from moveme nt in any 

direction relative to the ceiling. The screw (size No. 10 

minimum) or approved hardware shall pass through th e ceiling 
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member (T-bar, channel or spline), or it may extend  over the 

inside of the flange of the channel (or spline) tha t faces away 

from the fixture, in a manner that prevents any fix ture movement.  

c. In addition to the above, the following is requi red for fixtures 

exceeding 9 kg (20 pounds) in weight.  

1) Where fixtures mounted in ASTM Standard C635 "In termediate 

Duty" and "Heavy Duty" ceilings and weigh between 9  kg and 25 

kg (20 pounds and 56 pounds), provide two 12 gauge safety 

hangers hung slack between diagonal corners of the fixture and 

the building structure.  

2) Where fixtures weigh over 25 kg (56 pounds), the y shall be 

independently supported from the building structure  by 

approved hangers. Two-way angular bracing of hanger s shall be 

provided to prevent lateral motion.  

d. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

7. Surface mounted lighting fixtures:  

a. Fixtures shall be bolted against the ceiling ind ependent of the 

outlet box at four points spaced near the corners o f each unit. 

The bolts (or stud-clips) shall be minimum 6 mm (1/ 4 inch) bolt, 

secured to main ceiling runners and/or secured to c ross runners. 

Non-turning studs may be attached to the main ceili ng runners and 

cross runners with special non-friction clip device s designed for 

the purpose, provided they bolt through the runner,  or are also 

secured to the building structure by 12 gauge safet y hangers. 

Studs or bolts securing fixtures weighing in excess  of 25 kg (56 

pounds) shall be supported directly from the buildi ng structure.  

b. Where ceiling cross runners are installed for su pport of lighting 

fixtures, they must have a carrying capacity equal to that of the 

main ceiling runners and be rigidly secured to the main runners.  

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying 

less than 3715 sq cm (two square feet) of ceiling a rea may, when 
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designed for the purpose, be supported directly fro m the outlet 

box when all the following conditions are met.  

1) Screws attaching the fixture to the outlet box p ass through 

round holes (not key-hole slots) in the fixture bod y.  

2) The outlet box is attached to a main ceiling run ner (or cross 

runner) with approved hardware.  

3) The outlet box is supported vertically from the building 

structure. 

d. Fixtures mounted in open construction shall be s ecured directly 

to the building structure with approved bolting and  clamping 

devices.  

8. Single or double pendant-mounted lighting fixtur es:  

a. Each stem shall be supported by an approved outl et box mounted 

swivel joint and canopy which holds the stem captiv e and provides 

spring load (or approved equivalent) dampening of f ixture 

oscillations. Outlet box shall be supported vertica lly from the 

building structure.  

9. Outlet boxes for support of lighting fixtures (w here permitted) 

shall be secured directly to the building structure  with approved 

devices or supported vertically in a hung ceiling f rom the building 

structure with a nine gauge wire hanger, and be sec ured by an 

approved device to a main ceiling runner or cross r unner to prevent 

any horizontal movement relative to the ceiling.// 

E. Furnish and install the new lamps as specified f or all lighting 

fixtures installed under this project, and for all existing lighting 

fixtures reused under this project. 

F. The electrical and ceiling trades shall coordina te to ascertain that 

approved lighting fixtures are furnished in the pro per sizes and 

installed with the proper devices (hangers, clips, trim frames, 

flanges, etc.), to match the ceiling system being i nstalled. 

G. Bond lighting fixtures to the grounding system a s specified in Section 

26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYST EMS. 

H. At completion of project, replace all defective components of the 

lighting fixtures at no cost to the Government.  
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I. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION 

WASTE MANAGEMENT//, and Section 02 41 00, DEMOLITIO N//. 

3.2 ACCEPTANCE CHECKS AND TESTS  

A. Perform the following: 

1. Visual Inspection: 

a. Verify proper operation by operating the lightin g controls. 

b. Visually inspect for damage to fixtures, lenses,  reflectors, 

diffusers, and louvers.  Clean fixtures, lenses, re flectors, 

diffusers, and louvers that have accumulated dust, dirt, or 

fingerprints during construction. 

2. Electrical tests: 

a. Exercise dimming components of the lighting fixt ures over full 

range of dimming capability by operating the contro l devices(s) in 

the presence of the COTR.  Observe for visually det ectable flicker 

over full dimming range, and replace defective comp onents at no 

cost to the Government. 

b. Burn-in all lamps that require specific aging pe riod to operate 

properly, prior to occupancy by Government.  Burn-i n period to be 

40 hours minimum, unless specifically recommended o therwise by the 

lamp manufacturer.  Burn-in dimmed fluorescent and compact 

fluorescent lamps for at least 100 hours at full vo ltage, unless 

specifically recommended otherwise by the lamp manu facturer.  

Replace any lamps and ballasts which fail during bu rn-in. 

3.3 FOLLOW-UP VERIFICATION 

A. Upon completion of acceptance checks and tests, the Contractor shall 

show by demonstration in service that the lighting systems are in good 

operating condition and properly performing the int ended function. 

---END--- 
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SECTION 26 56 00 
EXTERIOR LIGHTING 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the furnishing, installatio n, and connection of 

exterior fixtures, poles, and supports.  The terms “lighting fixtures”, 

“fixture” and “luminaire” are used interchangeably.  

1.2 RELATED WORK 

A. Section 03 30 00, CAST-IN-PLACE CONCRETE. 

B. Section 09 06 00, SCHEDULE FOR FINISHES: Finishe s for exterior light 

poles and luminaires. 

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Low voltage power and lighti ng wiring. 

E. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits, 

fittings, and boxes for raceway systems. 

G. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Underground 

handholes and conduits. 

H. Section 26 09 23, LIGHTING CONTROLS: Controls fo r exterior lighting. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND  SERVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.4 SUBMITTALS 

A. Submit six copies of the following in accordance  with Section 26 05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1. Shop Drawings: 
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a. Submit the following information for each type o f lighting 

fixture designated on the LIGHTING FIXTURE SCHEDULE , arranged in 

order of lighting fixture designation. 

b. Material and construction details, include infor mation on housing 

and optics system.  

c. Physical dimensions and description. 

d. Wiring schematic and connection diagram. 

e. Installation details. 

f. Energy efficiency data. 

g. Photometric data based on laboratory tests compl ying with IES 

Lighting Measurements testing and calculation guide s. 

h. Lamp data including lumen output (initial and me an), color 

rendition index (CRI), rated life (hours), and colo r temperature 

(degrees Kelvin). 

i. Ballast data including ballast type, starting me thod, ambient 

temperature, ballast factor, sound rating, system w atts, and 

total harmonic distortion (THD). 

j. For LED lighting fixtures, submit US DOE LED Lig hting Facts 

label, and IES L70 rated life. 

k. Submit site plan showing all exterior lighting f ixtures with 

fixture tags consistent with Lighting Fixture Sched ule as shown 

on drawings.  Site plan shall show computer generat ed point–by-

point illumination calculations.  Include lamp lume n and light 

loss factors used in calculations.   

2. Manuals:  

a. Submit, simultaneously with the shop drawings, c omplete 

maintenance and operating manuals, including techni cal data 

sheets, wiring diagrams, and information for orderi ng replacement 

parts. 

b. If changes have been made to the maintenance and  operating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3. Certifications:  Two weeks prior to final inspec tion, submit the 

following.  
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a. Certification by the Contractor that the exterio r lighting 

systems have been properly installed and tested. 

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Aluminum Association Inc. (AA): 

AAH35.1-06..............Alloy and Temper Designatio n Systems for 

Aluminum 

C. American Association of State Highway and Transp ortation Officials 

(AASHTO): 

32-LTS-6................Structural Supports for Hig hway Signs, 

Luminaires and Traffic Signals 

D. American Concrete Institute (ACI): 

318-05 .................Building Code Requirements for Structural 

Concrete 

E. American National Standards Institute (ANSI): 

C81.61-09 ..............Electrical Lamp Bases – Spe cifications for 

Bases (Caps) for Electric Lamps 

F. American Society for Testing and Materials (ASTM ): 

A123/A123M-12 ..........Zinc (Hot-Dip Galvanized) C oatings on Iron and 

Steel Products 

A153/A153M-09...........Zinc Coating (Hot-Dip) on I ron and Steel 

Hardware 

B108-03a-08 ............Aluminum-Alloy Permanent Mo ld Castings 

C1089-13 ...............Spun Cast Prestressed Concr ete Poles 

G. Federal Aviation Administration (FAA): 

AC 70/7460-IK-07........Obstruction Lighting and Ma rking 

AC 150/5345-43F-06......Obstruction Lighting Equipm ent 

H. Illuminating Engineering Society of North Americ a (IESNA): 

HB-9-00.................Lighting Handbook 

RP-8-05.................Roadway Lighting 
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LM-52-03................Photometric Measurements of  Roadway Sign 

Installations 

LM-72-10................Directional Positioning of Photometric Data 

LM-79-08................Approved Method for  the Electrical and 

Photometric Measurements of Solid-Sate Lighting 

Products 

LM-80-08................Approved Method for Measuri ng Lumen Maintenance 

of LED Light Sources  

TM-15-07................Backlight, Uplight and Glar e (BUG) Ratings 

I. National Electrical Manufacturers Association (N EMA): 

C78.41-06...............Electric Lamps – Guidelines  for Low-Pressure 

Sodium Lamps 

C78.42-07 ..............Electric Lamps – Guidelines  for High-Pressure 

Sodium Lamps 

C78.43-07 ..............Electric Lamps – Single-End ed Metal-Halide 

Lamps 

C78.1381-98.............Electric Lamps – 70-Watt M8 5 Double-Ended 

Metal-Halide Lamps 

C82.4-02 ...............Ballasts for High-Intensity -Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type) 

C136.3-05 ..............For Roadway and Area Lighti ng Equipment – 

Luminaire Attachments 

C136.17-05  ............Roadway and Area Lighting E quipment – Enclosed 

Side-Mounted Luminaires for Horizontal-Burning 

High-Intensity-Discharge Lamps – Mechanical 

Interchangeability of Refractors 

ICS 2-00 (R2005) .......Controllers, Contactors and  Overload Relays 

Rated 600 Volts 

ICS 6-93 (R2006) .......Enclosures 

J. National Fire Protection Association (NFPA): 

70-11 ..................National Electrical Code (N EC) 

K. Underwriters Laboratories, Inc. (UL): 

496-08 .................Lampholders 
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773-95..................Plug-In, Locking Type Photo controls for Use 

with Area Lighting 

773A-06 ................Nonindustrial Photoelectric  Switches for 

Lighting Control 

1029-94.................High-Intensity-Discharge La mp Ballasts 

1598-08 ................Luminaires 

8750-09.................Light Emitting Diode (LED) Equipment for Use in 

Lighting Products 

1.6 DELIVERY, STORAGE, AND HANDLING 

 Provide manufacturer’s standard provisions for pro tecting pole finishes 

during transport, storage, and installation.  Do no t store poles on 

ground.  Store poles so they are at least 305 mm (1 2 inches) above 

ground level and growing vegetation.  Do not remove  factory-applied 

pole wrappings until just before installing pole. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

 Luminaires, materials and equipment shall be in ac cordance with NEC, 

UL, ANSI, and as shown on the drawings and specifie d. 

2.2 POLES 

A. General: 

1. Poles shall be as shown on the drawings, and as specified.  Finish 

shall be as specified on the drawings. 

2. The pole and arm assembly shall be designed for wind loading of 161 

km/hr (100 mph) minimum, as required by wind loadin g conditions at 

project site, with an additional 30% gust factor an d supporting 

luminaire(s) and accessories such as shields, banne r arms, and 

banners that have the effective projected areas ind icated.  The 

effective projected area of the pole shall be appli ed at the height 

of the pole base, as shown on the drawings. 

3. Poles shall be anchor-bolt type designed for use  with underground 

supply conductors.  Poles shall have handhole havin g a minimum clear 

opening of 65 x 125 mm (2.5 x 5 inches).  Handhole covers shall be 

secured by stainless steel captive screws. 
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4. Provide a steel-grounding stud opposite handhole  openings, designed 

to prevent electrolysis when used with copper wire.  

5. Provide a base cover that matches the pole in ma terial and color to 

conceal the mounting hardware pole-base welds and a nchor bolts. 

6. Hardware and Accessories:  All necessary hardwar e and specified 

accessories shall be the product of the pole manufa cturer. 

7. Provide manufacturer's standard finish, as sched uled on the 

drawings.  Where indicated on drawings, provide fin ishes as 

indicated in Section 09 06 00, SCHEDULE FOR FINISHE S. 

B. Types: 

  1. Aluminum: Provide square aluminum poles manufa ctured of 

corrosion-resistant AA AAH35.1 aluminum alloys conf orming to AASHTO 

LTS-4. Poles shall be seamless extruded or spun sea mless type. 

2.3 FOUNDATIONS FOR POLES 

A. Foundations shall be cast-in-place concrete, hav ing 3000 psi minimum 

28-day compressive strength. 

B. Foundations shall support the effective projecte d area of the specified 

pole, arm(s), luminaire(s), and accessories, such a s shields, banner 

arms, and banners, under wind conditions previously  specified in this 

section. 

C. Place concrete in spirally-wrapped treated paper  forms for round 

foundations, and construct forms for square foundat ions. 

D. Rub-finish and round all above-grade concrete ed ges to approximately 6 

mm (0.25-inch) radius. 

E. Anchor bolt assemblies and reinforcing of concre te foundations shall be 

as shown on the drawings.  Anchor bolts shall be in  a welded cage or 

properly positioned by the tiewire to stirrups. 

F. Prior to concrete pour, install electrode per Se ction 26 05 26, 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

2.4 LUMINAIRES 

A. Luminaires shall be weatherproof, heavy duty, ou tdoor types designed 

for efficient light utilization, adequate dissipati on of lamp and 

ballast heat, and safe cleaning and relamping. 
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B. Illumination distribution patterns, BUG ratings and cutoff types as 

defined by the IESNA shall be as shown on the drawi ngs. 

C. Incorporate ballasts in the luminaire housing, e xcept where otherwise 

shown on the drawings. 

D. Lenses shall be frame-mounted, heat-resistant, b orosilicate glass, with 

prismatic refractors, unless otherwise shown on the  drawings.  Attach 

the frame to the luminaire housing by hinges or cha in.  Use heat and 

aging-resistant, resilient gaskets to seal and cush ion lenses and 

refractors in luminaire doors. 

E. Lamp sockets for high intensity discharge (H.I.D ) fixture shall have 

locking-type porcelain enclosures in conformance to  the applicable 

requirements of ANSI C81.61-09 and UL 496-08. 

F. Pre-wire internal components to terminal strips at the factory. 

G. Bracket-mounted luminaires shall have leveling p rovisions and clamp-

type adjustable slip-fitters with locking screws. 

H.  Materials shall be rustproof.  Latches and fittings  shall be non-

ferrous metal. 

I. Provide manufacturer's standard finish, as sched uled on the drawings. 

Where indicated on drawings, match finish process a nd color of pole or 

support materials.  Where indicated on drawings, pr ovide finishes as 

indicated in Section 09 06 00, SCHEDULE FOR FINISHE S. 

J. Luminaires shall carry factory labels, showing c omplete, specific lamp 

and ballast information.  

2.5 LAMPS 

A. Install the proper lamps in every luminaire inst alled as shown on the 

drawings. 

B. Lamps shall be general-service, outdoor lighting  types. 

C. LED sources shall meet the following requirement s: 

1. Operating temperature rating shall be between -4 0 degrees C (-40 

degrees F) and 50 degrees C (120 degrees F). 

2. Correlated Color Temperature (CCT): 3500K. 

3. Color Rendering Index (CRI):  ≥ 85. 

4. The manufacturer shall have performed reliabilit y tests on the LEDs 

luminaires complying with Illuminating Engineering Society (IES) 
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LM79 for photometric performance and LM80 for lumen  maintenance and 

L70 life. 

G. Mercury vapor lamps shall not be used. 

  2.9 LED DRIVERS 

A. LED drivers shall meet the following requirement s: 

1. Drivers shall have a minimum efficiency of 85%. 

2. Starting Temperature:  -40 degrees C (-40 degree s F). 

3. Input Voltage:  120 to 480 (±10%) volt. 

4. Power Supplies:  Class I or II output. 

5. Surge Protection:  The system must survive 250 r epetitive strikes of 

“C Low” (C Low: 6kV/1.2 x 50 µs, 10kA/8 x 20 µs) waveforms at 1-

minute intervals with less than 10% degradation in clamping voltage. 

“C Low” waveforms are as defined in IEEE/ASNI C62.4 1.2-2002, 

Scenario 1 Location Category C. 

6. Power Factor (PF):  ≥ 0.90. 

7. Total Harmonic Distortion (THD):  ≤ 20%. 

8. Comply with FCC Title 47 CFR Part 18 Non-consume r RFI/EMI Standards. 

9. Drivers shall be reduction of hazardous substanc es (ROHS)-compliant. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install lighting in accordance with the NEC, as shown on the drawings, 

and in accordance with manufacturer’s recommendatio ns. 

B. Pole Foundations: 

1. Excavate only as necessary to provide sufficient  working clearance 

for installation of forms and proper use of tamper to the full depth 

of the excavation.  Prevent surface water from flow ing into the 

excavation.  Thoroughly compact backfill with compa cting arranged to 

prevent pressure between conductor, jacket, or shea th, and the end 

of conduit.  

2. Set anchor bolts according to anchor-bolt templa tes furnished by the 

pole manufacturer. 

3. Install poles as necessary to provide a permanen t vertical position 

with the bracket arm in proper position for luminai re location. 
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4. After the poles have been installed, shimmed, an d plumbed, grout the 

spaces between the pole bases and the concrete base  with non-shrink 

concrete grout material.  Provide a plastic or copp er tube, of not 

less than 9 mm (0.375-inch) inside diameter through  the grout, tight 

to the top of the concrete base to prevent moisture  weeping from the 

interior of the pole. 

C. Install lamps in each luminaire. 

D. Adjust luminaires that require field adjustment or aiming. 

3.2 GROUNDING 

 Ground noncurrent-carrying parts of equipment, inc luding metal poles, 

luminaires, mounting arms, brackets, and metallic e nclosures, as 

specified in Section 26 05 26, GROUNDING AND BONDIN G FOR ELECTRICAL 

SYSTEMS.  Where copper grounding conductor is conne cted to a metal 

other than copper, provide specially-treated or lin ed connectors 

suitable and listed for this purpose. 

3.3 ACCEPTANCE CHECKS AND TESTS 

 Verify operation after installing luminaires and e nergizing circuits.  

 
 

- - - E N D - - - 
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SECTION 27 05 11  
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section, Requirements for Communications In stallations, applies to 

all sections of Division 27. 

B. Furnish and install communications cabling, syst ems, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of transformers, cable, and other items and 

arrangements for the specified items are shown on d rawings. 

1.2 MINIMUM REQUIREMENTS 

A. References to industry and trade association sta ndards and codes are 

minimum installation requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 

2. The Government reserves the right to require the  Contractor to submit 

a list of installations where the products have bee n in operation 

before approval. 

C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render satisfactory 

service to this installation within four hours of r eceipt of 

notification that service is needed. Submit name an d address of service 

organizations. 
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1.4 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class of equ ipment is required, such 

units shall be the product of a single manufacturer . 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipm ent being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. The 

contractor shall notify the VA through the Resident  Engineer a 

minimum of 15 working days prior to the manufacture rs making the 

factory tests. 

2. Four copies of certified test reports containing  all test data shall 

be furnished to the Resident Engineer prior to fina l inspection and 

not more than 90 days after completion of the tests . 

3. When equipment fails to meet factory test and re -inspection is 

required, the contractor shall be liable for all ad ditional expenses, 

including expenses of the Government. 

1.5 EQUIPMENT REQUIREMENTS 

 Where variations from the contract requirements ar e requested in 

accordance with the GENERAL CONDITIONS and Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting  work and related 

components shall include, but not be limited to add itions or changes to 

branch circuits, circuit protective devices, condui ts, wire, feeders, 

controls, panels and installation methods. 
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1.6 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected durin g shipment and storage 

against physical damage, dirt, moisture, cold and r ain: 

1. During installation, enclosures, equipment, cont rols, controllers, 

circuit protective devices, and other like items, s hall be protected 

against entry of foreign matter; and be vacuum clea ned both inside 

and outside before testing and operating and repain ting if required. 

2. Damaged equipment shall be, as determined by the  Resident Engineer, 

placed in first class operating condition or be ret urned to the 

source of supply for repair or replacement. 

3. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

4. Damaged paint on equipment and materials shall b e refinished with the 

same quality of paint and workmanship as used by th e manufacturer so 

repaired areas are not obvious. 

1.7 WORK PERFORMANCE 

A. Job site safety and worker safety is the respons ibility of the 

contractor. 

B. For work on existing stations, arrange, phase an d perform work to assure 

communications service for other buildings at all t imes. Refer to 

Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL 

REQUIREMENTS. 

C. New work shall be installed and connected to exi sting work neatly and 

carefully. Disturbed or damaged work shall be repla ced or repaired to 

its prior conditions, as required by Section 01 00 00, GENERAL 

REQUIREMENTS. 

D. Coordinate location of equipment and pathways wi th other trades to 

minimize interferences. See the GENERAL CONDITIONS.  

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS  

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 
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2. "Conveniently accessible" is defined as being ca pable of being 

reached without the use of ladders, or without clim bing or crawling 

under or over obstacles such as, but not limited to , motors, pumps, 

belt guards, transformers, piping, ductwork, condui t and raceways. 

1.9 EQUIPMENT IDENTIFICATION 

A. Install an identification sign which clearly ind icates information 

required for use and maintenance of equipment. 

B. Nameplates shall be laminated black phenolic res in with a white core 

with engraved lettering, a minimum of 6 mm (1/4 inc h) high. Secure 

nameplates with screws. Nameplates that are furnish ed by manufacturer as 

a standard catalog item, or where other method of i dentification is 

herein specified, are exceptions. 

1.10 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT DATA, 

AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site. Delivery,  storage, or 

installation of equipment or material which has not  had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptiv e literature, catalog 

cuts, shop drawings, and other data necessary for t he Government to 

ascertain that the proposed equipment and materials  comply with 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify equipment being sub mitted. 

D. Submittals for individual systems and equipment assemblies which consist 

of more than one item or component shall be made fo r the system or 

assembly as a whole.  Partial submittals will not b e considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data and test reports as required. 
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  2. Submittals are required for all equipment anch ors and supports.  

Submittals shall include weights, dimensions, cente r of gravity, 

standard connections, manufacturer's recommendation s and behavior 

problems (e.g., vibration, thermal expansion,) asso ciated with 

equipment or piping so that the proposed installati on can be properly 

reviewed. 

3. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control system and equipment assemb lies. All terminal 

points and wiring shall be identified on wiring dia grams. 

4. Parts list which shall include those replacement  parts recommended by 

the equipment manufacturer, quantity of parts, curr ent price and 

availability of each part. 

F. Manuals: Submit in accordance with Section 01 00  00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as req uired for systems and 

equipment specified in the technical sections. Furn ish four copies, 

bound in hardback binders, (manufacturer's standard  binders) or an 

approved equivalent. Furnish one complete manual as  specified in the 

technical section but in no case later than prior t o performance of 

systems or equipment test, and furnish the remainin g manuals prior to 

contract completion. 

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, equipment, building, name of Contractor, an d contract number. 

Include in the manual the names, addresses, and tel ephone numbers of 

each subcontractor installing the system or equipme nt and the local 

representatives for the system or equipment. 

3. Provide a "Table of Contents" and assemble the m anual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with data 

to explain detailed operation and control of the eq uipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation and maintenance instructions. 
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e. Safety precautions. 

f. Diagrams and illustrations. 

g. Testing methods. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  parts, and 

name of servicing organization. 

j. Appendix; list qualified permanent servicing org anizations for 

support of the equipment, including addresses and c ertified 

qualifications. 

G. Approvals will be based on complete submission o f manuals together with 

shop drawings. 

H. After approval and prior to installation, furnis h the Resident Engineer 

with one sample of each of the following: 

1. A 300 mm (12 inch) length of each type and size of wire and cable 

along with the tag from the coils of reels from whi ch the samples 

were taken.  

2. Each type of conduit and pathway coupling, bushi ng and termination 

fitting.  

3. Raceway and pathway hangers, clamps and supports .  

4. Duct sealing compound.  

I. In addition to the requirement of SUBMITTALS, th e VA reserves the 

right to request the manufacturer to arrange for a VA representative 

to see typical active systems in operation, when th ere has been no 

prior experience with the manufacturer or the type of equipment being 

submitted. 

1.11 SINGULAR NUMBER  

 Where any device or part of equipment is referred to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

 
1.12 TRAINING 

A. Training shall be provided in accordance with Ar ticle, INSTRUCTIONS, of 

Section 01 00 00, GENERAL REQUIREMENTS. 
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B. Training shall be provided for the particular eq uipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submi tted by the contractor 

and approved by the Resident Engineer at least 30 d ays prior to the 

planned training. 

- - - E N D - - - 
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SECTION 27 05 26 
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies general grounding and bon ding requirements of 

telecommunication installations for equipment opera tions.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 

as well as including made, supplementary, telecommu nications system 

grounding electrodes. 

C.  The terms “connect” and “bond” are used interchange ably in this 

specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 27 05 11, REQUIREMENTS FOR COMMUNICATION S INSTALLATIONS: 

General electrical requirements and items that are common to more than 

one section of Division 27.  

B. Section 27 10 00, STRUCTURED CABLING: Low Voltag e power and lighting 

wiring. 

C. Section 26 41 00, FACILITY LIGHTNING PROTECTION:  Requirements for a 

lightning protection system. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 27 05 11, REQU IREMENTS FOR 

COMMUNICATIONS INSTALLATIONS.  

B. Shop Drawings:  

1. Sufficient information, clearly presented, shall  be included to 

determine compliance with drawings and specificatio ns. 

2. Include the location of system grounding electro de connections and 

the routing of aboveground and underground groundin g electrode 

conductors.  

C. Test Reports: Provide certified test reports of ground resistance.  

D. Certifications: Two weeks prior to final inspect ion, submit four copies 

of the following to the Resident Engineer: 

1. Certification that the materials and installatio n is in accordance 

with the drawings and specifications. 
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2. Certification, by the Contractor, that the compl ete installation has 

been properly installed and tested.  

1.4 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, a ddenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by the basic 

designation only.  

A. American Society for Testing and Materials (ASTM ): 

B1-2001.................Standard Specification for Hard-Drawn Copper 

Wire 

B8-2004.................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 

81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C. National Fire Protection Association (NFPA):  

70-2005.................National Electrical Code (N EC)  

D.  Telecommunications Industry Association, (TIA) 

J-STO-607-A-2002........Commercial Building Groundi ng (Earthing) and 

Bonding Requirements for Telecommunications 

E. Underwriters Laboratories, Inc. (UL):  

44-2005 ................Thermoset-Insulated Wires a nd Cables 

83-2003 ................Thermoplastic-Insulated Wir es and Cables 

467-2004 ...............Grounding and Bonding Equip ment  

486A-486B-2003 .........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 83 in sulated stranded 

copper, except that sizes 6 mm²  (10 AWG) and small er shall be solid 

copper. Insulation color shall be continuous green for all equipment 

grounding conductors, except that wire sizes 25 mm²  (4 AWG) and larger 

shall be permitted to be identified per NEC. 
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B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 

sizes 6 mm² (10 AWG) and smaller shall be ASTM B1 s olid bare copper 

wire.  

C. Isolated Power System: Type XHHW-2 insulation wi th a dielectric 

constant of 3.5 or less.  

D.  Telecom System Grounding Riser Conductor: Telecommu nications Grounding 

Riser shall be in accordance with J STO-607A. Use a  minimum 50mm² (1/0 

AWG) insulated stranded copper grounding conductor unless indicated 

otherwise. 

2.2 GROUND RODS 

A. Copper clad steel, 19 mm (3/4-inch) diameter by 3000 mm (10 feet) long, 

conforming to UL 467. 

B. Quantity of rods shall be as required to obtain the specified ground 

resistance.  

2.3 SPLICES AND TERMINATION COMPONENTS 

 Components shall meet or exceed UL 467 and be clea rly marked with the 

manufacturer, catalog number, and permitted conduct or size(s). 

2.4 TELECOMMUNICATION SYSTEM GROUND BUSBARS 

A.  Provide solid copper busbar, pre-drilled from two-h ole lug connections 

with a minimum thickness of 6 mm (1/4 inch) for wal l and backboard 

mounting using standard insulators sized as follows : 

1. Room Signal Grounding: 300 mm x 100 mm (12 inche s x 4 inch). 

2. Master Signal Ground: 600 mm x 100 mm (24 inches  x 4 inch). 

2.5 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

B. Above Grade: 

1. Bonding Jumpers: compression type connectors, us ing zinc-plated 

fasteners and external tooth lockwashers. 

2. Ground Busbars: Two-hole compression type lugs u sing tin-plated 

copper or copper alloy bolts and nuts. 

3. Rack and Cabinet Ground Bars: one-hole compressi on-type lugs using 

zinc-plated or copper alloy fasteners. 
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A.  Cable Shields: Make ground connections to multipair  communications 

cables with metallic shields using shield bonding c onnectors with screw 

stud connection. 

2.6 EQUIPMENT RACK AND CABINET GROUND BARS 

 Provide solid copper ground bars designed for moun ting on the framework 

of open or cabinet-enclosed equipment racks with mi nimum dimensions of 

4 mm thick by 19 mm wide (3/8 inch x ¾ inch). 

2.7 GROUND TERMINAL BLOCKS 

 At any equipment mounting location (e.g. backboard s and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

screw lug-type terminal blocks. 

2.8 SPLICE CASE GROUND ACCESSORIES 

 Splice case grounding and bonding accessories shal l be supplied by the 

splice case manufacturer when available. Otherwise,  use 16 mm² (6 AWG) 

insulated ground wire with shield bonding connector s. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on d rawings, and as 

hereinafter specified.  

B. System Grounding:  

1. Secondary service neutrals: Ground at the supply  side of the 

secondary disconnecting means and at the related tr ansformers.  

2. Separately derived systems (transformers downstr eam from the service 

entrance): Ground the secondary neutral.  

3. Isolation transformers and isolated power system s shall not be 

system grounded.  

C. Equipment Grounding: Metallic structures (includ ing ductwork and 

building steel), enclosures, raceways, junction box es, outlet boxes, 

cabinets, machine frames, and other conductive item s in close proximity 

with electrical circuits shall be bonded and ground ed.  

3.2 INACCESSIBLE GROUNDING CONNECTIONS 

 Make grounding connections, which are buried or ot herwise normally 

inaccessible (except connections for which periodic  testing access is 

required) by exothermic weld. 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
10-06M 

Addendum #2 8/28/14 
 
 

27 05 26 - 5 

3.3 SECONDARY EQUIPMENT AND CIRCUITS  

A. Main Bonding Jumper: Bond the secondary service neutral to the ground 

bus in the service equipment.  

B. Metallic Piping, Building Steel, and Supplementa l Electrode(s):  

1. Provide a grounding electrode conductor sized pe r NEC between the 

service equipment ground bus and all metallic water  and gas pipe 

systems, building steel, and supplemental or made e lectrodes. Jumper 

insulating joints in the metallic piping. All conne ctions to 

electrodes shall be made with fittings that conform  to UL 467. 

2. Provide a supplemental ground electrode and bond  to the grounding 

electrode system.  

F. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems shall contain an eq uipment grounding 

conductor, except that non-metallic feeder conduits  which carry a 

grounded conductor from exterior transformers to in terior or 

building-mounted service entrance equipment need no t contain an 

equipment grounding conductor. 

3. Conduit containing only a grounding conductor, a nd which is provided 

for mechanical protection of the conductor, shall b e bonded to that 

conductor at the entrance and exit from the conduit .  

G. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders and power and lighting branch circ uits.  

H. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination.  

3. Provide ground bars in panelboards, bolted to th e housing, with 

sufficient lugs to terminate the equipment groundin g conductors.  
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J. Receptacles shall not be grounded through their mounting screws. Ground 

with a jumper from the receptacle green ground term inal to the device 

box ground screw and the branch circuit equipment g rounding conductor.  

M. Raised Floors: Provide bonding of all raised flo or components. //See 

details on the drawings. // 

3.4 CORROSION INHIBITORS 

 When making ground and ground bonding connections,  apply a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor appropriate 

for protecting a connection between the metals used . 

3.5 CONDUCTIVE PIPING  

A. Bond all conductive piping systems, interior and  exterior, to the 

building to the grounding electrode system. Bonding  connections shall 

be made as close as practical to the equipment grou nd bus.  

B. In operating rooms and at intensive care and cor onary care type beds, 

bond the gases and suction piping, at the outlets, directly to the room 

or patient ground bus.  

3.6 TELECOMMUNICATIONS SYSTEM 

A.  Bond telecommunications system grounding equipment to the electrical 

grounding electrode system. 

B.  Furnish and install all wire and hardware required to properly ground, 

bond and connect communications raceway, cable tray , metallic cable 

shields, and equipment to a ground source. 

C.  Ground bonding jumpers shall be continuous with no splices.  Use the 

shortest length of bonding jumper possible. 

D.  Provide ground paths that are permanent and continu ous with a 

resistance of 1 ohm or less from raceway, cable tra y, and equipment 

connections to the building grounding electrode.  T he resistance across 

individual bonding connections shall be 10 milli oh ms or less.  

E.  Below-Grade Grounding Connections: When making exot hermic welds, wire 

brush or file the point of contact to a bare metal surface. Use 

exothermic welding cartridges and molds in accordan ce with the 

manufacturer’s recommendations. After welds have be en made and cooled, 

brush slag from the weld area and thoroughly cleane d the joint area. 
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Notify the Resident Engineer prior to backfilling a ny ground 

connections. 

F.  Above-Grade Grounding Connections: When making bolt ed or screwed 

connections to attach bonding jumpers, remove paint  to expose the 

entire contact surface by grinding where necessary;  thoroughly clean 

all connector, plate and other contact surfaces; an d apply an 

appropriate corrosion inhibitor to all surfaces bef ore joining. 

G.  Bonding Jumpers: 

1.  Use insulated ground wire of the size and type show n on the 

Drawings or use a minimum of 16 mm² (6 AWG) insulat ed copper 

wire. 

2.  Assemble bonding jumpers using insulated ground wir e terminated 

with compression connectors. 

3.  Use compression connectors of proper size for condu ctors 

specified.  Use connector manufacturer’s compressio n tool. 

H. Bonding Jumper Fasteners: 

1. Conduit: Fasten bonding jumpers using screw lugs  on grounding 

bushings or conduit strut clamps, or the clamp pads  on push-type 

conduit fasteners. When screw lug connection to a c onduit strut 

clamp is not possible, fasten the plain end of a bo nding jumper wire 

by slipping the plain end under the conduit strut c lamp pad; tighten 

the clamp screw firmly. Where appropriate, use zinc -plated external 

tooth lockwashers. 

2. Wireway and Cable Tray: Fasten bonding jumpers u sing zinc-plated 

bolts, external tooth lockwashers, and nuts.  Insta ll protective 

cover, e.g., zinc-plated acorn nuts on any bolts ex tending into 

wireway or cable tray to prevent cable damage. 

3. Ground Plates and Busbars: Fasten bonding jumper s using two-hole 

compression lugs. Use tin-plated copper or copper a lloy bolts, 

external tooth lockwashers, and nuts. 

4. Unistrut and Raised Floor Stringers: Fasten bond ing jumpers using 

zinc-plated, self-drill screws and external tooth l ockwashers. 
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3.7 COMMUNICATION ROOM GROUNDING 

A. Telecommunications Ground Busbars: 

1. Provide communications room telecommunications g round busbar 

hardware at 950 mm (18 inches) at locations indicat ed on the 

Drawings. 

2. Connect the telecommunications room ground busba rs to other room 

grounding busbars as indicated on the Grounding Ris er diagram. 

B. Telephone-Type Cable Rack Systems: aluminum pan installed on telephone-

type cable rack serves as the primary ground conduc tor within the 

communications room. Make ground connections by ins talling the 

following bonding jumpers: 

1.  Install a 16 mm² (6 AWG) bonding between the teleco mmunications 

ground busbar and the nearest access to the aluminu m pan installed 

on the cable rack. 

2.  Use 16 mm² (6 AWG) bonding jumpers across aluminum pan junctions. 

C. Self-Supporting and Cabinet-Mounted Equipment Ra ck Ground Bars: 

1.  When ground bars are provided at the rear of lineup  of bolted 

together equipment racks, bond the copper ground ba rs together using 

solid copper splice plates supplied by the ground b ar manufacturer. 

2.  Bond together nonadjacent ground bars on equipment racks and 

cabinets with 16 mm² (6 AWG) insulated copper wire bonding jumpers 

attached at each end with compression-type connecto rs and mounting 

bolts. 

3.  Provide a 16 mm² (6 AWG) bonding jumper between the  rack and/or 

cabinet ground busbar and the aluminum pan of an ov erhead cable tray 

or the raised floor stringer as appropriate. 

D. Backboards: Provide a screw lug-type terminal bl ock or drilled and 

tapped copper strip near the top of backboards used  for communications 

cross-connect systems. Connect backboard ground ter minals to the 

aluminum pan in the telephone-type cable tray using  an insulated 16 mm² 

(16 AWG) bonding jumper. 

E. Other Communication Room Ground Systems: Ground all metallic conduit, 

wireways, and other metallic equipment located away  from equipment 

racks or cabinets to the cable tray pan or the tele communications 
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ground busbar, whichever is closer, using insulated  16 mm² (6 AWG) 

ground wire bonding jumpers. 

3.8 COMMUNICATIONS CABLE GROUNDING 

A. Bond all metallic cable sheaths in multipair com munications cables 

together at each splicing and/or terminating locati on to provide 100 

percent metallic sheath continuity throughout the c ommunications 

distribution system. 

1. At terminal points, install a cable shield bondi ng connector provide 

a screw stud connection for ground wire.  Use a bon ding jumper to 

connect the cable shield connector to an appropriat e ground source 

like the rack or cabinet ground bar.  

2. Bond all metallic cable shields together within splice closures 

using cable shield bonding connectors or the splice  case grounding 

and bonding accessories provided by the splice case  manufacturer.  

When an external ground connection is provided as p art of splice 

closure, connect to an approved ground source and a ll other metallic 

components and equipment at that location. 

3.9 COMMUNICATIONS CABLE TRAY SYSTEMS:  

A. Bond the metallic structures of one cable tray i n each tray run 

following the same path to provide 100 percent elec trical continuity 

throughout this cable tray systems as follows: 

1. Splice plates provided by the cable tray manufac turer can be used 

for providing a ground bonding connection between c able tray 

sections when the resistance across a bolted connec tion is 10 

milliohms or less. The Subcontractor shall verify t his loss by 

testing across one slice plate connection in the pr esence of the 

Contractor. 

2. Install a 16 mm² (6 AWG) bonding jumper across e ach cable tray 

splice or junction where splice plates cannot be us ed. 

3. When cable tray terminations to cable rack, inst all 16 mm² (6 AWG) 

bonding jumper between cable tray and cable rank pa n. 
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3.10 COMMUNCIATIONS RACEWAY GROUNDING  

A.  Conduit: Use insulated 16 mm² (6 AWG) bonding jumpe rs to ground 

metallic conduit at each end and to bond at all int ermediate metallic 

enclosures. 

B.  Wireway: use insulated 16 mm² (6 AWG) bonding jumpe rs to ground or bond 

metallic wireway at each end at all intermediate me tallic enclosures 

and across all section junctions. 

C.  Cable Tray Systems: Use insulated 16 mm² (6 AWG) bo nding jumpers to 

ground cable tray to column-mounted building ground  plates (pads) at 

each end and approximately every 16 meters (50 feet ).  

3.11 GROUND RESISTANCE  

A. Grounding system resistance to ground shall not exceed 5 ohms. Make 

necessary modifications or additions to the groundi ng electrode system 

for compliance without additional cost to the Gover nment. Final tests 

shall assure that this requirement is met. 

B. Resistance of the grounding electrode system sha ll be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized and shall be made in normally dry 

conditions not less than 48 hours after the last ra infall. Resistance 

measurements of separate grounding electrode system s shall be made 

before the systems are bonded together below grade.  The combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

C. Below-grade connections shall be visually inspec ted by the Resident 

Engineer prior to backfilling. The Contractor shall  notify the Resident 

Engineer 24 hours before the connections are ready for inspection. 

 

- - - E N D - - - 
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 SECTION 27 05 33 
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

conduit, fittings, and boxes to form complete, coor dinated, raceway 

systems. Raceways are required for all communicatio ns cabling unless 

shown or specified otherwise. 

B. Definitions: The term conduit, as used in this s pecification, shall mean 

any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Bedding of conduits: Section 31 20 00, EARTH MOV ING. 

B. Mounting board for communication closets: Sectio n 06 10 00, ROUGH 

CARPENTRY. 

C. Sealing around penetrations to maintain the inte grity of fire rated 

construction: Section 07 84 00, FIRESTOPPING. 

D. Fabrications for the deflection of water away fr om the building envelope 

at penetrations: Section 07 60 00, FLASHING AND SHE ET METAL. 

E. Sealing around conduit penetrations through the building envelope to 

prevent moisture migration into the building: Secti on 07 92 00, JOINT 

SEALANTS. 

F. Identification and painting of conduit and other  devices: Section 09 91 

00, PAINTING. 

G. General electrical requirements and items that i s common to more than 

one section of Division 27: Section 27 05 11, REQUI REMENTS FOR 

COMMUNICATIONS INSTALLATIONS. 

H. Requirements for personnel safety and to provide  a low impedance path 

for possible ground fault currents: Section 27 05 2 6, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

 In accordance with Section 01 33 23, SHOP DRAWINGS , PRODUCT DATA, AND 

SAMPLES, furnish the following: 

A. Shop Drawings: 

1. Size and location of panels and pull boxes 

2. Layout of required conduit penetrations through structural elements. 

3. The specific item proposed and its area of appli cation shall be 

identified on the catalog cuts. 
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B. Certification: Prior to final inspection, delive r to the // Resident 

Engineer // COTR // four copies of the certificatio n that the material 

is in accordance with the drawings and specificatio ns and has been 

properly installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B. National Fire Protection Association (NFPA): 

70-05...................National Electrical Code (N EC) 

C. Underwriters Laboratories, Inc. (UL): 

1-03....................Flexible Metal Conduit  

5-01....................Surface Metal Raceway and F ittings 

6-03....................Rigid Metal Conduit 

50-03...................Enclosures for Electrical E quipment 

360-03..................Liquid-Tight Flexible Steel  Conduit 

467-01..................Grounding and Bonding Equip ment 

514A-01.................Metallic Outlet Boxes 

514B-02.................Fittings for Cable and Cond uit 

514C-05.................Nonmetallic Outlet Boxes, F lush-Device Boxes and 

Covers  

651-02..................Schedule 40 and 80 Rigid PV C Conduit 

651A-03.................Type EB and A Rigid PVC Con duit and HDPE Conduit 

797-03..................Electrical Metallic Tubing 

1242-00.................Intermediate Metal Conduit 

D. National Electrical Manufacturers Association (N EMA): 

TC-3-04.................PVC Fittings for Use with R igid PVC Conduit and 

Tubing 

FB1-03..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but no t less than 13 mm 

(1/2 inch) unless otherwise shown. Where permitted by the NEC, 13 mm 
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(1/2 inch) flexible conduit may be used for tap con nections to recessed 

lighting fixtures. 

B. Conduit:  

1. Rigid galvanized steel: Shall Conform to UL 6, A NSI C80.1. 

2. Rigid intermediate steel conduit (IMC): Shall Co nform to UL 1242, 

ANSI C80.6. 

3. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI 

C80.3. Maximum size not to exceed 105 mm (4 inch) a nd shall be 

permitted only with cable rated 600 volts or less. 

4. Flexible galvanized steel conduit: Shall Conform  to UL 1. 

5. Liquid-tight flexible metal conduit: Shall Confo rm to UL 360. 

6. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

7. Surface metal raceway: Shall Conform to UL 5. 

C. Conduit Fittings:  

1. Rigid steel and IMC conduit fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

a. Standard threaded couplings, locknuts, bushings,  and elbows: Only 

steel or malleable iron materials are acceptable. I ntegral 

retractable type IMC couplings are also acceptable.  

b. Locknuts: Bonding type with sharp edges for digg ing into the metal 

wall of an enclosure. 

c. Bushings: Metallic insulating type, consisting o f an insulating 

insert molded or locked into the metallic body of t he fitting. 

Bushings made entirely of metal or nonmetallic mate rial are not 

permitted. 

d. Erickson (union-type) and set screw type couplin gs: Approved for 

use in concrete are permitted for use to complete a  conduit run 

where conduit is installed in concrete. Use set scr ews of case 

hardened steel with hex head and cup point to firml y seat in 

conduit wall for positive ground. Tightening of set  screws with 

pliers is prohibited. 

e. Sealing fittings: Threaded cast iron type. Use c ontinuous drain 

type sealing fittings to prevent passage of water v apor. In 

concealed work, install fittings in flush steel box es with blank 
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cover plates having the same finishes as that of ot her electrical 

plates in the room. 

2. Electrical metallic tubing fittings:  

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Couplings and connectors: Concrete tight and rai n tight, with 

connectors having insulated throats. Use gland and ring 

compression type couplings and connectors for condu it sizes 50 mm 

(2 inches) and smaller. Use set screw type coupling s with four set 

screws each for conduit sizes over 50 mm (2 inches) . Use set 

screws of case-hardened steel with hex head and cup  point to 

firmly seat in wall of conduit for positive groundi ng. 

d. Indent type connectors or couplings are prohibit ed. 

e. Die-cast or pressure-cast zinc-alloy fittings or  fittings made of 

"pot metal" are prohibited. 

3. Flexible steel conduit fittings: 

a. Conform to UL 514B. Only steel or malleable iron  materials are 

acceptable. 

b. Clamp type, with insulated throat. 

4. Liquid-tight flexible metal conduit fittings: 

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA 

FB1. 

b. Only steel or malleable iron materials are accep table. 

c. Fittings must incorporate a threaded grounding c one, a steel or 

plastic compression ring, and a gland for tightenin g. Connectors 

shall have insulated throats. 

5. Direct burial plastic conduit fittings:  

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

b. As recommended by the conduit manufacturer. 

6. Surface metal raceway fittings: As recommended b y the raceway 

manufacturer. 

7. Expansion and deflection couplings: 

a. Conform to UL 467 and UL 514B. 

b. Accommodate, 19 mm (0.75 inch) deflection, expan sion, or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 
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c. Include internal flexible metal braid sized to g uarantee conduit 

ground continuity and fault currents in accordance with UL 467, 

and the NEC code tables for ground conductors. 

d. Jacket: Flexible, corrosion-resistant, watertigh t, moisture and 

heat resistant molded rubber material with stainles s steel jacket 

clamps. 

D. Conduit Supports: 

1. Parts and hardware: Zinc-coat or provide equival ent corrosion 

protection. 

2. Individual Conduit Hangers: Designed for the pur pose, having a 

pre-assembled closure bolt and nut, and provisions for receiving a 

hanger rod. 

3. Multiple conduit (trapeze) hangers: Not less tha n 38 mm by 38 mm 

(1-1/2 by 1-1/2 inch), 12 gage steel, cold formed, lipped channels; 

with not less than 9 mm (3/8 inch) diameter steel h anger rods. 

4. Solid Masonry and Concrete Anchors: Self-drillin g expansion shields, 

or machine bolt expansion. 

E. Outlet, Junction, and Pull Boxes: 

1. UL-50 and UL-514A. 

2. Cast metal where required by the NEC or shown, a nd equipped with 

rustproof boxes. 

3. Sheet metal boxes: Galvanized steel, except wher e otherwise shown. 

4. Flush mounted wall or ceiling boxes shall be ins talled with raised 

covers so that front face of raised cover is flush with the wall. 

Surface mounted wall or ceiling boxes shall be inst alled with surface 

style flat or raised covers. 

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. 

 
G. Warning Tape: Standard, 4-Mil polyethylene 76 mm  (3 inch) wide tape 

detectable type, red with black letters, and imprin ted with “CAUTION 

BURIED COMMUNICATIONS CABLE BELOW”. 

PART 3 - EXECUTION 

3.1 PENETRATIONS 

A. Cutting or Holes: 
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1. Locate holes in advance where they are proposed in the structural 

sections such as ribs or beams. Obtain the approval  of the COTR  

prior to drilling through structural sections. 

2. Cut holes through concrete and masonry in new an d existing structures 

with a diamond core drill or concrete saw. Pneumati c hammer, impact 

electric, hand or manual hammer type drills are not  allowed, except 

where permitted by the COTR as required by limited working space. 

B. Fire Stop: Where conduits, wireways, and other c ommunications raceways 

pass through fire partitions, fire walls, smoke par titions, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING, with rock wool fiber or silicone foam  sealant only. 

Completely fill and seal clearances between raceway s and openings with 

the fire stop material. 

C. Waterproofing: At floor, exterior wall, and roof  conduit penetrations, 

completely seal clearances around the conduit and m ake watertight as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.2 INSTALLATION, GENERAL 

A. Install conduit as follows: 

1. In complete runs before pulling in cables or wir es. 

2. Flattened, dented, or deformed conduit is not pe rmitted. Remove and 

replace the damaged conduits with new undamaged mat erial. 

3. Assure conduit installation does not encroach in to the ceiling height 

head room, walkways, or doorways. 

4. Cut square with a hacksaw, ream, remove burrs, a nd draw up tight. 

5. Mechanically continuous. 

6. Independently support conduit at 8’0” on center.  Do not use other 

supports i.e., (suspended ceilings, suspended ceili ng supporting 

members, lighting fixtures, conduits, mechanical pi ping, or 

mechanical ducts). 

7. Support within 300 mm (1 foot) of changes of dir ection, and within 

300 mm (1 foot) of each enclosure to which connecte d. 

8. Close ends of empty conduit with plugs or caps a t the rough-in stage 

to prevent entry of debris, until wires are pulled in. 

9. Conduit installations under fume and vent hoods are prohibited. 

10. Secure conduits to cabinets, junction boxes, pu ll boxes and outlet 

boxes with bonding type locknuts. For rigid and IMC  conduit 
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installations, provide a locknut on the inside of t he enclosure, made 

up wrench tight. Do not make conduit connections to  junction box 

covers. 

11. Flashing of penetrations of the roof membrane i s specified in Section 

07 60 00, FLASHING AND SHEET METAL. 

12. Do not use aluminum conduits in wet locations. 

13. Unless otherwise indicated on the drawings or s pecified herein, all 

conduits shall be installed concealed within finish ed walls, floors 

and ceilings.  

B. Conduit Bends: 

1. Make bends with standard conduit bending machine s. 

2. Conduit hickey may be used for slight offsets, a nd for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is p rohibited. 

C. Layout and Homeruns: 

2. Deviations: Make only where necessary to avoid i nterferences and only 

after drawings showing the proposed deviations have  been submitted 

approved by the // Resident Engineer // COTR //. 

3.3 CONCEALED WORK INSTALLATION  

A. In Concrete: 

1. Conduit: Rigid steel, IMC or EMT. Do not install  EMT in concrete 

slabs that are in contact with soil, gravel or vapo r barriers. 

2. Align and run conduit in direct lines. 

3. Install conduit through concrete beams only when  the following 

occurs: 

a. Where shown on the structural drawings. 

b. As approved by the COTR prior to construction, a nd after submittal 

of drawing showing location, size, and position of each 

penetration. 

4. Installation of conduit in concrete that is less  than 75 mm (3 

inches) thick is prohibited. 

a. Conduit outside diameter larger than 1/3 of the slab thickness is 

prohibited. 

b. Space between conduits in slabs: Approximately s ix conduit 

diameters apart, except one conduit diameter at con duit crossings.  
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c. Install conduits approximately in the center of the slab so that 

there will be a minimum of 19 mm (3/4 inch) of conc rete around the 

conduits. 

5. Make couplings and connections watertight. Use t hread compounds that 

are UL approved conductive type to insure low resis tance ground 

continuity through the conduits. Tightening set scr ews with pliers is 

prohibited. 

B. Furred or Suspended Ceilings and in Walls: 

1. Conduit for conductors above 600 volts: 

a. Rigid steel or rigid aluminum. 

b. Aluminum conduit mixed indiscriminately with oth er types in the 

same system is prohibited. 

2. Conduit for conductors 600 volts and below: 

a. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type conduits 

mixed indiscriminately in the same system is prohib ited. 

3. Align and run conduit parallel or perpendicular to the building 

lines. 

4. Connect recessed lighting fixtures to conduit ru ns with maximum 1800 

mm (six feet) of flexible metal conduit extending f rom a junction box 

to the fixture. 

5. Tightening set screws with pliers is prohibited.  

3.4 EXPOSED WORK INSTALLATION 

A. Unless otherwise indicated on the drawings, expo sed conduit is only 

permitted in mechanical and electrical rooms. 

B. Conduit for conductors above 600 volts: 

1. Rigid steel or rigid aluminum.  

C. Conduit for Conductors 600 volts and below: 

1. Rigid steel, IMC, rigid aluminum, or EMT. Differ ent type of conduits 

mixed indiscriminately in the system is prohibited.  

D. Align and run conduit parallel or perpendicular to the building lines. 

E. Install horizontal runs close to the ceiling or beams and secure with 

conduit straps. 

F. Support horizontal or vertical runs at not over 2400 mm (eight foot) 

intervals. 

G. Surface metal raceways: Use only where shown. 

H. Painting: 

1. Paint exposed conduit as specified in Section09 91 00, PAINTING. 
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2. Paint all conduits containing cables rated over 600 volts safety 

orange. Refer to Section 09 91 00, PAINTING for pre paration, paint 

type, and exact color. In addition, paint legends, using 50 mm (two 

inch) high black numerals and letters, showing the cable voltage 

rating. Provide legends where conduits pass through  walls and floors 

and at maximum 6000 mm (20 foot) intervals in betwe en. 

3.5 EXPANSION JOINTS 

A. Conduits 75 mm (3 inches) and larger, that are s ecured to the building 

structure on opposite sides of a building expansion  joint, require 

expansion and deflection couplings. Install the cou plings in accordance 

with the manufacturer's recommendations. 

B. Provide conduits smaller than 75 mm (3 inches) w ith junction boxes on 

both sides of the expansion joint. Connect conduits  to junction boxes 

with sufficient slack of flexible conduit to produc e 125 mm (5 inch) 

vertical drop midway between the ends. Flexible con duit shall have a 

copper green ground bonding jumper installed. In li eu of this flexible 

conduit, expansion and deflection couplings as spec ified above for 375 

mm (15 inches) and larger conduits are acceptable. 

C. Install expansion and deflection couplings where  shown. 

SPEC WRITER NOTE: Include the following 
paragraph for seismic areas only. 
 

  D. Seismic Areas: In seismic areas, provide condu its rigidly secured to the 

building structure on opposite sides of a building expansion joint with 

junction boxes on both sides of the joint. Connect conduits to junction 

boxes with 375 mm (15 inches) of slack flexible con duit. Flexible 

conduit shall have a copper green ground bonding ju mper installed. 

3.6 CONDUIT SUPPORTS, INSTALLATION  

A. Safe working load shall not exceed 1/4 of proof test load of fastening 

devices. 

B. Use pipe straps or individual conduit hangers fo r supporting individual 

conduits. Maximum distance between supports is 2.5 m (8 foot) on center. 

C. Support multiple conduit runs with trapeze hange rs. Use trapeze hangers 

that are designed to support a load equal to or gre ater than the sum of 

the weights of the conduits, wires, hanger itself, and 90 kg (200 

pounds). Attach each conduit with U-bolts or other approved fasteners. 

D. Support conduit independently of junction boxes,  pull boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 
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E. Fasteners and Supports in Solid Masonry and Conc rete: 

1. New Construction: Use steel or malleable iron co ncrete inserts set in 

place prior to placing the concrete. 

2. Existing Construction: 

a. Steel expansion anchors not less than 6 mm (1/4 inch) bolt size 

and not less than 28 mm (1-1/8 inch) embedment. 

b. Power set fasteners not less than 6 mm (1/4 inch ) diameter with 

depth of penetration not less than 75 mm (3 inches) . 

c. Use vibration and shock resistant anchors and fa steners for 

attaching to concrete ceilings. 

F. Hollow Masonry: Toggle bolts are permitted.  

G. Bolts supported only by plaster or gypsum wallbo ard are not acceptable. 

H. Metal Structures: Use machine screw fasteners or  other devices 

specifically designed and approved for the applicat ion. 

I. Attachment by wood plugs, rawl plug, plastic, le ad or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J. Chain, wire, or perforated strap shall not be us ed to support or fasten 

conduit. 

K. Spring steel type supports or fasteners are proh ibited for all uses 

except: Horizontal and vertical supports/fasteners within walls. 

L. Vertical Supports: Vertical conduit runs shall h ave riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and retaining 

collars. 

3.7 BOX INSTALLATION  

A. Boxes for Concealed Conduits: 

1. Flush mounted. 

2. Provide raised covers for boxes to suit the wall  or ceiling, 

construction and finish. 

B. In addition to boxes shown, install additional b oxes where needed to 

prevent damage to cables and wires during pulling i n operations.  

C. Remove only knockouts as required and plug unuse d openings.  Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D. Stencil or install phenolic nameplates on covers  of the boxes identified 

on riser diagrams; for example "SIG-FA JB No. 1".  
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3.11 COMMUNICATION SYSTEM CONDUIT 

A. Install the communication raceway system as show n on drawings. 

B. Minimum conduit size of 19 mm (3/4 inch), but no t less than the size 

shown on the drawings. 

C. All conduit ends shall be equipped with insulate d bushings. 

D. All 100 mm (four inch) conduits within buildings  shall include pull 

boxes after every two 90 degree bends. Size boxes p er the NEC. 

E. Vertical conduits/sleeves through closets floors  shall terminate not 

less than 75 mm (3 inches) below the floor and not less than 75 mm (3 

inches) below the ceiling of the floor below. 

F. Terminate conduit runs to/from a backboard in a closet or interstitial 

space at the top or bottom of the backboard. Condui ts shall enter 

communication closets next to the wall and be flush  with the backboard. 

G. Were drilling is necessary for vertical conduits , locate holes so as not 

to affect structural sections such as ribs or beams . 

H. All empty conduits located in communication clos ets or on backboards 

shall be sealed with a standard non-hardening duct seal compound to 

prevent the entrance of moisture and gases and to m eet fire resistance 

requirements. 

I. Conduit runs shall contain no more than four qua rter turns (90 degree 

bends) between pull boxes/backboards. Minimum radiu s of communication 

conduit bends shall be as follows (special long rad ius): 
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Sizes of Conduit 

Trade Size 

Radius of Conduit Bends 

mm, Inches 

3/4 150 (6) 

1 230 (9) 

1-1/4 350 (14) 

1-1/2 430 (17) 

2 525 (21) 

2-1/2 635 (25) 

3 775 (31) 

3-1/2 900 (36) 

4 1125 (45) 

 

J. Furnish and install 19 mm (3/4 inch) thick fire retardant plywood 

specified in Section 06 10 00, ROUGH CARPENTRY on t he wall of 

communication closets where shown on drawings . Mou nt the plywood with 

the bottom edge 300 mm (one foot) above the finishe d floor. 

K. Furnish and pull wire in all empty conduits. (Sl eeves through floor are 

exceptions). 

- - - E N D - - - 
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SECTION 27 08 00 

COMMISSIONING OF COMMUNICATIONS SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The requirements of this Section apply to all se ctions of Division 27.  

B. This project will have selected building systems  commissioned.  The 

complete list of equipment and systems to be commis sioned is specified 

in Section 01 91 00 GENERAL COMMISSIONING REQUIREME NTS.  The 

commissioning process, which the Contractor is resp onsible to execute, 

is defined in Section 01 91 00 GENERAL COMMISSIONIN G REQUIRMENTS.  A 

Commissioning Agent (CxA) appointed by the VA will manage the 

commissioning process. 

1.2 RELATED WORK 

A.  Section 01 00 00 GENERAL REQUIREMENTS. 

B.  Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS . 

C.  Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, AND S AMPLES. 

1.3 SUMMARY 

A. This Section includes requirements for commissio ning the Facility 

communications systems, related subsystems and rela ted equipment.  This 

Section supplements the general requirements specif ied in Section 01 91 

00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 

details regarding processes and procedures as well as roles and 

responsibilities for all Commissioning Team members . 

1.4 DEFINITIONS 

A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 

definitions.   

1.5COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified i n Division 27 is part 

of the construction process. Documentation and test ing of these 

systems, as well as training of the VA’s Operation and Maintenance 

personnel in accordance with the requirements of Se ction 01 91 00 and 
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of Division 27, is required in cooperation with the  VA and the 

Commissioning Agent.   

B. The Facility exterior closure systems commission ing will include the 

systems listed in Section 01 19 00 General Commissi oning Requirements: 

1.6 SUBMITTALS 

A. The commissioning process requires review of sel ected Submittals that 

pertain to the systems to be commissioned.  The Com missioning Agent 

will provide a list of submittals that will be revi ewed by the 

Commissioning Agent.  This list will be reviewed an d approved by the VA 

prior to forwarding to the Contractor.  Refer to Se ction 01 33 23 SHOP 

DRAWINGS, PRODUCT DATA, and SAMPLES for further det ails.   

B. The commissioning process requires Submittal rev iew simultaneously with 

engineering review. Specific submittal requirements  related to the 

commissioning process are specified in Section 01 9 1 00 GENERAL 

COMMISSIONING REQUIREMENTS. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of Communications systems will req uire inspection of 

individual elements of the communications system co nstruction 

throughout the construction period.  The Contractor  shall coordinate 

with the Commissioning Agent in accordance with Sec tion 01 19 00 and 

the Commissioning plan to schedule communications s ystems inspections 

as required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Che cklists to verify 

systems, subsystems, and equipment installation is complete and systems 

are ready for Systems Functional Performance Testin g.  The 

Commissioning Agent will prepare Pre-Functional Che cklists to be used 

to document equipment installation.  The Contractor  shall complete the 

checklists.  Completed checklists shall be submitte d to the VA and to 

the Commissioning Agent for review.  The Commission ing Agent may spot 

check a sample of completed checklists.  If the Com missioning Agent 

determines that the information provided on the che cklist is not 
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accurate, the Commissioning Agent will return the m arked-up checklist 

to the Contractor for correction and resubmission.  If the 

Commissioning Agent determines that a significant n umber of completed 

checklists for similar equipment are not accurate, the Commissioning 

Agent will select a broader sample of checklists fo r review.  If the 

Commissioning Agent determines that a significant n umber of the broader 

sample of checklists is also inaccurate, all the ch ecklists for the 

type of equipment will be returned to the Contracto r for correction and 

resubmission.  Refer to SECTION 01 91 00 GENERAL CO MMISSIONING 

REQUIREMENTS for submittal requirements for Pre-Fun ctional Checklists, 

Equipment Startup Reports, and other commissioning documents. 

3.3 CONTRACTORS TESTS 

A. Contractor tests as required by other sections o f Division 27 shall be 

scheduled and documented in accordance with Section  01 00 00 GENERAL 

REQUIREMENTS.  All testing shall be incorporated in to the project 

schedule.  Contractor shall provide no less than 7 calendar days’ 

notice of testing.  The Commissioning Agent will wi tness selected 

Contractor tests at the sole discretion of the Comm issioning Agent.  

Contractor tests shall be completed prior to schedu ling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Funct ional Performance 

Testing that is intended to test systems functional  performance under 

steady state conditions, to test system reaction to  changes in 

operating conditions, and system performance under emergency 

conditions.  The Commissioning Agent will prepare d etailed Systems 

Functional Performance Test procedures for review a nd approval by the 

Resident Engineer.  The Contractor shall review and  comment on the 

tests prior to approval.  The Contractor shall prov ide the required 

labor, materials, and test equipment identified in the test procedure 

to perform the tests.  The Commissioning Agent will  witness and 

document the testing.  The Contractor shall sign th e test reports to 

verify tests were performed.  See Section 01 91 00 GENERAL 

COMMISSIONING REQUIREMENTS, for additional details.  
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3.5 TRAINING OF VA PERSONNEL 

A. Training of the VA operation and maintenance per sonnel is required in 

cooperation with the Resident Engineer and Commissi oning Agent.  

Provide competent, factory authorized personnel to provide instruction 

to operation and maintenance personnel concerning t he location, 

operation, and troubleshooting of the installed sys tems.  Contractor 

shall submit training agendas and trainer resumes i n accordance with 

the requirements of Section 01 19 00.  The instruct ion shall be 

scheduled in coordination with the VA Resident Engi neer after 

submission and approval of formal training plans.   Refer to Section 01 

91 00 GENERAL COMMISSIONING REQUIREMENTS and Divisi on 27 Sections for 

additional Contractor training requirements. 

----- END ----- 
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SECTION 27 10 00 
STRUCTURED CABLING 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

the structured cabling system to provide a comprehe nsive 

telecommunications infrastructure. 

1.2 RELATED WORK 

A. Excavation and backfill for cables that are inst alled in conduit: 

Section 31 20 00, EARTH MOVING. 

B. Sealing around penetrations to maintain the inte grity of time rated 

construction: Section 07 84 00, FIRESTOPPING. 

C. General electrical requirements that are common to more than one section 

in Division 27: Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS 

INSTALLATIONS. 

D. Conduits for cables and wiring: Section 27 05 33 , RACEWAYS AND BOXES FOR 

COMMUNICATIONS SYSTEMS. 

E. Requirements for personnel safety and to provide  a low impedance path 

for possible ground fault currents: Section 27 05 2 6, GROUNDING AND 

BONDING FOR COMMUNICATIONS SYSTEMS. 

1.3 SUBMITTALS 

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, PRODUCT DATA, AND 

SAMPLES, furnish the following: 

1. Manufacturer's Literature and Data: Showing each  cable type and 

rating. 

2. Certificates: Two weeks prior to final inspectio n, deliver to the 

COTR four copies of the certification that the mate rial is in 

accordance with the drawings and specifications and  has been properly 

installed. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by the basic 

designation only. 
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B. American Society of Testing Material (ASTM): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure Sensitive Electrical Insulating 

Tape  

C. Federal Specifications (Fed. Spec.): 

A-A-59544-00............Cable and Wire, Electrical (Power, Fixed 

Installation) 

D. National Fire Protection Association (NFPA): 

70-05...................National Electrical Code (N EC) 

E. Underwriters Laboratories, Inc. (UL): 

44-02...................Thermoset-Insulated Wires a nd Cables 

83-03...................Thermoplastic-Insulated Wir es and Cables 

467-01..................Electrical Grounding and Bo nding Equipment 

486A-01.................Wire Connectors and Solderi ng Lugs for Use with 

Copper Conductors 

486C-02.................Splicing Wire Connectors 

486D-02.................Insulated Wire Connector Sy stems for Underground 

Use or in Damp or Wet Locations 

486E-00.................Equipment Wiring Terminals for Use with Aluminum 

and/or Copper Conductors 

493-01..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cable 

514B-02.................Fittings for Cable and Cond uit 

1479-03.................Fire Tests of Through-Penet ration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONTROL WIRING  

A. Unless otherwise specified in other sections of these specifications, 

control wiring shall be as specified for power and lighting wiring, 

except the minimum size shall be not less than No. 14 AWG. 

B. Control wiring shall be large enough so that the  voltage drop under 

inrush conditions does not adversely affect operati on of the controls. 

2.2 COMMUNICATION AND SIGNAL WIRING 

A. Shall conform to the recommendations of the manu facturers of the 

communication and signal systems; however, not less  than what is shown. 

B. Wiring shown is for typical systems. Provide wir ing as required for the 

systems being furnished. 

C. Multi-conductor cables shall have the conductors  color coded. 
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2.3 WIRE LUBRICATING COMPOUND 

A. Suitable for the wire insulation and conduit it is used with, and shall 

not harden or become adhesive. 

B. Shall not be used on wire for isolated type elec trical power systems. 

2.4 FIREPROOFING TAPE 

A. The tape shall consist of a flexible, conformabl e fabric of organic 

composition coated one side with flame-retardant el astomer. 

B. The tape shall be self-extinguishing and shall n ot support combustion. 

It shall be arc-proof and fireproof. 

C. The tape shall not deteriorate when subjected to  water, gases, salt 

water, sewage, or fungus and be resistant to sunlig ht and ultraviolet 

light. 

D. The finished application shall withstand a 200-a mpere arc for not less 

than 30 seconds. 

E. Securing tape: Glass cloth electrical tape not l ess than 0.18 mm 

(7 mils) thick, and 19 mm (3/4 inch) wide. 

PART 3 - EXECUTION  

3.1 INSTALLATION, GENERAL  

A. Install all wiring in raceway systems. 

B. Seal cable and wire entering a building from und erground, between the 

wire and conduit where the cable exits the conduit,  with a non-hardening 

approved compound. 

C. Wire Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling of cables. 

2. Use ropes made of nonmetallic material for pulli ng feeders. 

3. Attach pulling lines for feeders by means of eit her woven basket 

grips or pulling eyes attached directly to the cond uctors, as 

approved by the Resident Engineer. 

4. Pull in multiple cables together in a single con duit. 

3.2 INSTALLATION IN MANHOLES 

A. Install and support cables in manholes on the st eel racks with porcelain 

or equal insulators. Train the cables around the ma nhole walls, but do 

not bend to a radius less than six times the overal l cable diameter. 

  B. Fireproofing: 
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1. Install fireproofing where low voltage cables ar e installed in the 

same manholes with high voltage cables; also cover the low voltage 

cables with arc proof and fireproof tape.  

2. Use tape of the same type as used for the high v oltage cables, and 

apply the tape in a single layer, one-half lapped o r as recommended 

by the manufacturer. Install the tape with the coat ed side towards 

the cable and extend it not less than 25 mm (one in ch) into each 

duct. 

3. Secure the tape in place by a random wrap of gla ss cloth tape.   

3.3 CONTROL, COMMUNICATION AND SIGNAL WIRING INSTAL LATION 

A. Unless otherwise specified in other sections, in stall wiring and connect 

to equipment/devices to perform the required functi ons as shown and 

specified.  

B. Except where otherwise required, install a separ ate power supply circuit 

for each system so that malfunctions in any system will not affect other 

systems. 

C. Where separate power supply circuits are not sho wn, connect the systems 

to the nearest panelboards of suitable voltages, wh ich are intended to 

supply such systems and have suitable spare circuit  breakers or space 

for installation. 

D. Install a red warning indicator on the handle of  the branch circuit 

breaker for the power supply circuit for each syste m to prevent 

accidental de-energizing of the systems. 

E. System voltages shall be 120 volts or lower wher e shown on the drawings 

or as required by the NEC. 

3.4 CONTROL, COMMUNICATION AND SIGNAL SYSTEM IDENTI FICATION 

A. Install a permanent wire marker on each wire at each termination. 

B. Identifying numbers and letters on the wire mark ers shall correspond to 

those on the wiring diagrams used for installing th e systems. 

C. Wire markers shall retain their markings after c leaning. 

D. In each manhole and handhole, install embossed b rass tags to identify 

the system served and function. 

- - - E N D - - - 
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SECTION 27 11 00 
COMMUNICATIONS EQUIPMENT ROOM FITTINGS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This Section specifies the furnishing, installin g, certification, 

testing, and guaranty of a complete and operating V oice and Digital 

Cable Distribution System (here-in-after referred t o as “ the S ystem”), 

and associated equipment and hardware to be install ed in the VA Mental 

Health Psychosocial Rehab recovery and Health Care for Homeless Veteran 

Center, here-in-after referred to as “the Facility” .  The System shall 

include, but not be limited to: equipment cabinets,  interface 

enclosures, and relay racks; necessary combiners, t raps, and filters; 

and necessary passive devices such as: splitters, c ouplers, cable 

“patch”, “punch down”, and cross-connector blocks o r devices, voice and 

data distribution sub-systems, and associated hardw are. The System 

shall additionally include, but not be limited to: telecommunication 

closets (TC); telecommunications outlets (TCO); cop per and fiber optic 

distribution cables, connectors, “patch” cables, an d/or “break out” 

devices. 

B. The System shall be delivered free of engineerin g, manufacturing, 

installation, and functional defects. It  shall be designed, engineered 

and installed for ease of operation, maintenance, a nd testing. 

C.  The term “provide”, as used herein, shall be defin ed as: designed, 

engineered, furnished, installed, certified, and te sted, by the 

Contractor. 

D. The Voice and Digital and Analog Telecommunicati on Distribution Cable 

Equipment and System provides the media which voice  and data 

information travels over and connects to the Teleph one System which is 

defined as an Emergency Critical Care Communication  System by the 

National Fire Protection Association (NFPA). Theref ore, since the 

System connects to or extends the telephone system,  the System’s 

installation and operation shall adhere to all appr opriate National, 

Government, and/or Local Life Safety and/or Support  Codes, which ever 

are the more stringent for this Facility. At a mini mum , the System 

shall be installed according to NFPA, Section 70, N ational Electrical 
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Code (NEC), Article 517 and Chapter 7; NFPA, Sectio n 99, Health Care 

Facilities, Chapter 3-4; NFPA, Section 101, Life Sa fety Code, Chapters 

7, 12, and/or 13; Joint Commission on Accreditation  of Health Care 

Organization (JCAHCO), Manual for Health Care Facil ities, all necessary 

Life Safety and/or Support guidelines; this specifi cation; and the 

original equipment manufacturer's (OEM) suggested i nstallation design, 

recommendations, and instructions. The OEM and Cont ractor shall ensure 

that all management, sales, engineering, and instal lation personnel 

have read and understand the requirements of this s pecification before 

the System is designed, engineered, delivered, and provided. 

E. The VA Project Manager (PM) and/or if delegated,  Resident Engineer (RE) 

are the approving authorities for all contractual a nd 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 a nd/or the RE before 

proceeding with the change. 

F. System Performance: 

1. At a minimum, the System shall be able to suppor t the following 

voice and data operations for Category 6 Certified Telecommunication 

Service: 

a. Provide the following interchange (or interface)  capabilities: 

1) Basic Rate (BRI). 

2) Primary Rate (PRI). 

2. At a minimum the System shall support the follow ing operating 

parameters: 

a. EPBX connection: 

1) System speed: 1.0 gBps per second, minimum. 

2) Impedance: 600 Ohms. 

3) Cross Modulation: -60 deci-Bel (dB). 

4) Hum Modulation: -55 dB. 

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

6) Loss: Measured at the frame output with referenc e Zero (0) 

deciBel measured (dBm) at 1,000 Hertz (Hz) applied to the 

frame input. 

a) Trunk to station: 1.5 dB, maximum. 
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b) Station to station: 3.0 dB, maximum. 

c) Internal switch crosstalk: -60 dB when a signal of + 10 

deciBel measured (dBm), 500-2,500 Hz range is appli ed to 

the primary path. 

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “O” ab ove 

reference (terminated) ground noise, whichever is g reater. 

e) Traffic Grade of Service for Voice and Data: 

(1) A minimum grade of service of P-01 with an aver age 

traffic load of 7.0 CCS per station per hour and a traffic 

overload in the data circuits will not interfere wi th, or 

degrade, the voice service. 

(2) Average CCS per voice station: The average CCS capacity 

per voice station shall be maintained at 7.0 CCS wh en the 

EPBX is expanded up to the projected maximum growth  as 

stated herein. 

b. Telecommunications Outlet (TCO): 

1) Voice: 

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

b) Impedance: 600 Ohms, balanced (BAL). 

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0 .1 dBmV. 

d) System speed: 100 mBps, minimum. 

e) System data error: 10 to the -6 Bps, minimum. 

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. 
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1.2 RELATED WORK 

A. Specification Section 01 33 23, SHOP DRAWINGS, P RODUCT DATA, AND 

SAMPLES. 

B. Specification Section 27 05 11, REQUIREMENTS FOR  COMMUNICATIONS 

INSTALLATIONS. 

C. Specification Section 27 05 33, RACEWAYS AND BOX ES FOR COMMUNICATIONS 

SYSTEMS. 

D. Specification Section 27 10 00, STRUCTURED CABLI NG. 

E. Specification Section 26 27 26, WIRING DEVICES. 

F. Specification Section 27 05 26, GROUNDING AND BO NDING FOR 

COMMUNICATIONS SYSTEMS. 

 G. Specification Section 27 51 16, PUBLIC ADDRESS AND MASS NOTIFICATION 

SYSTEMS. 

1.3 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of thi s 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, suppleme nts, and errata) on 

the date the system’s submittal is technically appr oved by VA, shall be 

enforced. 

B. National Fire Protection Association (NFPA): 

 

70 NATIONAL ELECTRICAL CODE (NEC) 

75 Protection of Electronic Computer/Data Processin g 
Equipment 

77 Recommended Practice on Static Electricity 

 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 
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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 

 

E. Lucent Technologies: Document 900-200-318 “Outsi de Plant Engineering 

Handbook”. 

F. International Telecommunication Union – Telecomm unication 

Standardization Sector (ITU-T). 

G. Federal Information Processing Standards (FIPS) Publications. 

H. Federal Communications Commission (FCC) Publicat ions: Standards for 

telephone equipment and systems. 

I. United States Air Force: Technical Order 33K-l-l OO Test Measurement and 

Diagnostic Equipment (TMDE) Interval Reference Guid e. 

J. Joint Commission on Accreditation of Health Care  Organization (JCAHO): 

Comprehensive Accreditation Manual for Hospitals. 

K. National and/or Government Life Safety Code(s): The more stringent of 

each listed code. 

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 OEM shall meet the minimum requirements iden tified in Paragraph 

2.1.A. Additionally, the Contractor shall have had experience with 

three or more installations of systems of comparabl e size and 

complexity with regards to coordinating, engineerin g, testing, 

certifying, supervising, training, and documentatio n. Identification of 

these installations shall be provided as a part of the submittal as 

identified in Paragraph 1.5. 

C. The System Contractor shall submit certified doc umentation that they 

have been an authorized distributor and service org anization for the 

OEM for a minimum of three (3) years. The System Co ntractor shall be 

authorized by the OEM to certify and warranty the i nstalled equipment. 

In addition, the OEM and System Contractor shall ac cept complete 

responsibility for the design, installation, certif ication, operation, 

and physical support for the System. This documenta tion, along with the 

System Contractor and OEM certification must be pro vided in writing as 

part of the Contractor’s Technical Submittal. 

D. All equipment, cabling, terminating hardware, TC Os, and patch cords 

shall be sourced from the certifying OEM or at the OEM’s direction, and 

support the System design, the OEM’s quality contro l and validity of 

the OEM’s warranty. 

E. 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 Syste m. The Contractor 

shall provide formal written evidence of current OE M 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 Specificat ion Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The RE sh all retain one copy 

for review and approval. 

1. If the submittal is approved the RE shall retain  one copy for 

Official Records and return three (3) copies to the  Contractor. 

2. If the submittal is disapproved, three (3) copie s will be returned 

to the Contractor with a written explanation attach ed that indicates 
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the areas the submittal deviated from the System sp ecifications. The 

RE shall retain one copy for Official Records.  

B. Environmental Requirements: Technical submittals  shall confirm the 

environmental specifications for physical TC areas occupied by the 

System. These environmental specifications shall id entify the 

requirements for initial and expanded system config urations for: 

1. Floor loading for batteries and cabinets. 

2. Minimum floor space and ceiling heights. 

3. Minimum size of doors for equipment passage. 

4. Power requirements: The Contractor shall provide  the specific 

voltage, amperage, phases, and quantities of circui ts required. 

5. Air conditioning, heating, and humidity requirem ents. The Contractor 

shall identify the ambient temperature and relative  humidity 

operating ranges required preventing equipment dama ge. 

6. Air conditioning requirements (expressed in BTU per hour, based on 

adequate dissipation of generated heat to maintain required room and 

equipment standards). 

7. Proposed floor plan, based on the expanded syste m configuration of 

the bidder's proposed EPBX for this FACILITY. 

8. Conduit size requirement (between main TC, compu ter, and console 

rooms). 

9. Main trunk line and riser pathways, cable duct, and conduit 

requirements between each MTC, TC, and TCO. 

C. Documents: The submittal shall be separated into  sections for each 

subsystem and shall contain the following: 

1. Title page to include: 

a. VA Medical Center. 

b. Contractor’s name, address, and telephone (inclu ding FAX) 

numbers. 

c. Date of Submittal. 

d. VA Project No. 

2. List containing a minimum of three locations of installations of 

similar size and complexity as identified herein. T hese locations 

shall contain the following: 

a. Installation Location and Name. 
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b. Owner’s or User’s name, address, and telephone ( including FAX) 

numbers. 

c. Date of Project Start and Date of Final Acceptan ce by Owner. 

d. System Project Number. 

e. Brief (three paragraphs minimum) description of each system’s 

function, operation, and installation. 

3. Narrative Description of the system. 

4. A List of the equipment to be furnished. The qua ntity, make, and 

model number of each item is required. Select the r equired equipment 

items quantities that will satisfy the needs of the  system and edit 

between the // - //. Delete equipment items that ar e not required 

add additional items required, and renumber section  as per system 

design. 

5. Pictorial layouts of each MTC, IMTC, and RTCs; M CCS, IMCCS, VCCS, 

and HCCS termination cabinet(s), each distribution cabinet layout 

drawing, and TCO as each is expected to be installe d and configured. 

6. Equipment technical literature detailing the ele ctrical and 

technical characteristics of each item of equipment  to be furnished. 

7. Engineering drawings of the System, showing calc ulated signal levels 

at the EPBX output, each input and output distribut ion point, 

proposed TCO values, and signal level at each TCO m ultipin, 

fiberoptic, and coaxial cable  jack. 

8. List of test equipment as per paragraph 1.5.D. b elow. 

9. Letter certifying that the Contractor understand s the requirements 

of the SAMPLES Paragraph 1.5.E. 

10. Letter certifying that the Contractor understan ds the requirements 

of Section 3.2 concerning acceptance tests. 

D. Test Equipment List: 

1. The Contractor is responsible for furnishing all  test equipment 

required to test the system in accordance with the parameters 

specified. Unless otherwise stated, the test equipm ent shall not be 

considered part of the system. The Contractor shall  furnish test 

equipment of accuracy better than the parameters to  be tested. 

2. The test equipment furnished by the Contractor s hall have a 

calibration tag of an acceptable calibration servic e dated not more 
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than 12 months prior to the test. As part of the su bmittal, a test 

equipment list shall be furnished that includes the  make and model 

number of the following type of equipment as a mini mum: 

a. Spectrum Analyzer. 

b. Signal Level Meter. 

c. Volt-Ohm Meter. 

d. Time Domain Reflectometer (TDR) with strip chart  recorder (Data 

and Optical Measuring). 

e. Bit Error Test Set (BERT). 

f. Camera with a minimum of 60 pictures to that wil l develop 

immediately to include appropriate test equipment a dapters. A 

video camera in VHS format is an acceptable alterna te. 

 g. Video Waveform Monitor. 

h. Video Vector Scope. 

i. Color Video Monitor with audio capability. 

j. 100 mHz Oscilloscope with video adapters  // 

E. Samples: A sample of each of the following items  shall be furnished to 

the RE for approval prior to installation. 

1. TCO Wall Outlet Box 4" x 4"x 2.5" with: 

a. One each telephone (or voice) rj45 jack installe d. 

b. Two each multi pin data rj45 jacks installed. 

c. Cover Plate installed. 

 d. Fiber optic ST jack(s) installed. 

 e. RF (F)/video (BNC)/audio (XL)jack(s) installed . 

2. Data CCS patch panel, punch block or connection de vice with RJ45 

connectors installed . 

3. Telephone CCS system with IDC and/or RJ45 connec tors and cable 

terminal equipment installed. 

4. Fiber optic CCS patch panel or breakout box with  cable management 

equipment and “ST” connectors installed. 

5. 610 mm (2 ft.) section of each copper cable to b e used with cable 

sweep tags as specified in paragraph 2.4.H and conn ectors installed. 

6. 610 mm (2 ft.) section of each fiber optic cable  to be used with 

cable sweep tags as specified in paragraph 2.4.H an d connectors 

installed. 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
06-01-13 

Addendum #2 8/28/14 
 

27 11 00 - 10 

F. Certifications: 

1. Submit written certification from the OEM indica ting that the 

proposed supervisor of the installation and the pro posed provider of 

the contract maintenance are authorized representat ives of the OEM. 

Include the individual's exact name and address and  OEM credentials 

in the certification. 

2. Submit written certification from the OEM that t he wiring and 

connection diagrams meet National and/or Government  Life Safety 

Guidelines, NFPA, NEC, UL, this specification, and JCAHCO 

requirements and instructions, requirements, recomm endations, and 

guidance set forth by the OEM for the proper perfor mance of the 

System as described herein. The VA will not approve  any submittal 

without this certification. 

3. Preacceptance Certification: This certification shall be made in 

accordance with the test procedure outlined in para graph 3.2.B. 

G. Equipment Manuals: Fifteen (15) working days pri or to the scheduled 

acceptance test, the Contractor shall deliver four complete sets of 

commercial operation and maintenance manuals for ea ch item of equipment 

furnished as part of the System to the RE. The manu als shall detail the 

theory of operation and shall include narrative des criptions, pictorial 

illustrations, block and schematic diagrams, and pa rts list. 

H. Record Wiring Diagrams: 

1. Fifteen (15) working days prior to the acceptanc e test, the 

Contractor shall deliver four complete sets of the Record Wiring 

Diagrams of the System to the RE. The diagrams shal l show all inputs 

and outputs of electronic and passive equipment cor rectly identified 

according to the markers installed on the interconn ecting cables, 

Equipment and room/area locations. 

2. The Record Wiring Diagrams shall be in hard copy  and two compact 

disk (CD) copies properly formatted to match the Fa cility’s current 

operating version of Computer Aided Drafting (AutoC AD) system. The 

RE shall verify and inform the Contractor of the ve rsion of AutoCAD 

being used by the Facility. 

I. Surveys Required As A Part Of The Technical Subm ittal: The Contractor 

shall provide the following surveys that depict var ious system features 
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and capacities are required in addition to the on s ite survey 

requirements described herein. Each survey shall be  in writing and 

contain the following information (the formats are suggestions and may 

be used for the initial Technical Submittal survey requirements). 

PART 2 - PRODUCTS 

2.1 EQUIPMENT AND MATERIALS 

A. System Requirements: 

1. The System shall provide the following minimum s ervices that are 

designed in accordance with and supported by an Ori ginal Equipment 

Manufacturer (OEM), and as specified herein. The Sy stem shall 

provide continuous inter and/or intra-Facility voic e and data. The 

System shall be capacity sized so that loss of conn ectivity to 

external telephone systems shall not affect the Fac ilities operation 

in specific designated locations. The System shall:  

a. Be capable of inter-connecting and functioning f ully with the 

existing Local Telephone Exchange (LEC) Network(s),  Federal 

Telephone System (FTS) Inter-city Network(s), Inter -exchange 

Carriers, Integrated Services Digital Network (ISDN ), Electronic 

Private Branch Exchange (EPBX) switches, asynchrono us/synchronous 

data terminals and circuits including Automatic Tra nsfer Mode 

(ATM), Frame Relay, and local area networks (LAN), at a minimum. 

b. Be a voice and data cable distribution system.  

c. Be compatible with and able to provide direct di gital connection 

to trunk level equipment including, but, not limite d to: directly 

accessing trunk level equipment including the telep hone system, 

audio paging, Industry Standard “T” and/or “DS” car rier services 

and external protocol converters. Additionally, con nections to 

“T” and/or “DS” access/equipment or Customer Servic e Units (CSU) 

that are used in FTS and other trunk applications s hall be 

included in the System design. Provide T-1 access/e quipment (or 

CSU), as required for use, in FTS and other trunk a pplications by 

system design if this equipment is not provided by the existing 

telephone system and/or will be deactivated by the installation 

of the System. The Contractor shall provide all T-1  equipment 

necessary to terminate and make operational the qua ntity of 
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circuits designated. The CSU's shall be connected t o the System’s 

emergency battery power supply. The System shall be  fully capable 

of operating in the Industry Standard “DS” protocol  and provide 

that service when required. 

B. General: 

1. All equipment to be supplied under this specific ation shall be new 

and the current model of a standard product of an O EM or record. An 

OEM of record shall be defined as a company whose m ain occupation is 

the manufacture for sale of the items of equipment supplied and 

which: 

a. Maintains a stock of replacement parts for the i tem submitted. 

b. Maintains engineering drawings, specifications, and operating 

manuals for the items submitted. 

c. Has published and distributed descriptive litera ture and 

equipment specifications on the items of equipment submitted at 

least 30 days prior to the Invitation for Bid. 

2. Specifications of equipment as set forth in this  document are 

minimum requirements, unless otherwise stated, and shall not be 

construed as limiting the overall quality, quantity , or performance 

characteristics of items furnished in the System. W hen the 

Contractor furnishes an item of equipment for which  there is a 

specification contained herein, the item of equipme nt shall meet or 

exceed the specification for that item of equipment . 

3. The Contractor shall provide written verificatio n, in writing to the 

RE at time of installation, that the type of wire/c able being 

provided is recommended and approved by the OEM. Th e Contractor is 

responsible for providing the proper size and type of cable duct 

and/or conduit and wiring even though the actual in stallation may be 

by another subcontractor. 

4. All interconnecting twisted pair, fiber-optic or  coaxial  cables 

shall be terminated on equipment terminal boards, p unch blocks, 

breakout boxes, splice blocks, and unused equipment  ports/taps shall 

be terminated according to the OEM’s instructions f or telephone 

cable systems without adapters. The Contractor shal l not leave 
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unused or spare twisted pair wire, fiber-optic //, or coaxial  // 

cable unterminated, unconnected, loose or unsecured . 

5. Color code all distribution wiring to conform to  the Telephone 

Industry standard, EIA/TIA, and this document, whic h ever is the 

more stringent. At a minimum, all equipment, cable duct and/or 

conduit, enclosures, wiring, terminals, and cables shall be clearly 

and permanently labeled according to and using the provided record 

drawings, to facilitate installation and maintenanc e. Reference 

Specification Section 27 10 00, STRUCTURED CABLING and Section 27 31 

00, VOICE COMMUNICATIONS SWITCHING AND ROUTING EQUI PMENT. 

6. Plug-in connectors shall be provided to connect all equipment, 

except coaxial cables and interface points. Coaxial  cable 

distribution points and RF transmission lines shall  use coaxial 

cable connections recommended by the cable OEM and approved by the 

System OEM. Base- band cable systems shall utilize barrier terminal 

screw type connectors, at a minimum. Crimp type con nectors installed 

with a ratchet type installation tool are and accep table alternate 

as long as the cable dress, pairs, shielding, groun ding, and 

connections and labeling are provided the same as t he barrier 

terminal strip connectors. Tape of any type, wire n uts, or solder 

type connections are unacceptable and will not be a pproved. 

7. All equipment faceplates utilized in the System shall be stainless 

steel, anodized aluminum, or UL approved cycolac pl astic for the 

areas where provided. 

8. Underground warning tape shall be standard, 4-Mi l polyethylene 76 mm 

(3 inch) wide tape detectable type, red with black letters imprinted 

with “CAUTION BURIED ELECTRIC LINE BELOW”, orange w ith black letters 

imprinted with “CAUTION BURIED TELEPHONE LINE BELOW ” or orange with 

black letters imprinted with “CAUTION BURIED FIBER OPTIC LINE 

BELOW”, as applicable. 

D. Equipment Standards and Testing: 

1. The system shall conform to all aforementioned N ational and/or Local 

Life Safety Codes (which ever are the more stringen t), NFPA, NEC, 

this specification, JCAHCO Life Safety Accreditatio n requirements, 

and the OEM recommendations, instructions, and guid elines. 
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2. All supplies and materials shall be listed, labe led or certified by 

UL or a nationally recognized testing laboratory wh ere such 

standards have been established for the supplies, m aterials or 

equipment.  See paragraph minimum requirements Sect ion 27 05 11, 

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS, and the guidelines 

listed in paragraph 2.J.2. 

2.2 EQUIPMENT ITEMS 

A. Stand Alone Equipment (or sometimes called Radio  Relay) Rack: 

1. The rack shall be constructed of heavy 16 gauge cold rolled steel 

and have fully adjustable equipment front mounting rails that allows 

front panel equipment mounting and access. It shall  have baked-on 

iron phosphate primer and baked enamel paint finish  in a color to be 

selected by the using Facility Service Chief or the  RE. It shall be 

floor or wall mounted or mounted on casters as dire cted by the RE. 

2. Technical Characteristics: 

 

Overall Height 2180 mm (85 7/8in.), maximum 
Overall Depth 650 mm (25 1/2in.), maximum 
Overall Width 535 mm (21 1/16in.), maximum 
Front Panel Opening 480 mm (19in.), EIA horizontal width 
Hole Spacing per EIA and Industry Standards  

 

B. Wire Management System and Equipment: 

1. Wire Management System: The system(s) shall be p rovided as the 

management center of the respective cable system, C CS, and TC it is 

incorporated. It shall perform as a platform to hou se peripheral 

equipment in a standard relay rack or equipment cab inet. It shall be 

arranged in a manner as to provide convenient acces s to all 

installed management and other equipment. All cable s and connections 

shall be at the rear of each system interface to ID C and/or patch 

panels, punch blocks, wire wrap strips, and/or barr ier strip. 

2. Wire Management Equipment: The wire management e quipment shall be 

the focal point of each wire management system. It shall provide an 

orderly interface between outside and inside wires and cables (where 

used), distribution and interface wires and cables,  interconnection 

wires and cables and associated equipment, jumper c ables, and 
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provide a uniform connection media for all system f ire retardant 

wires and cables and other subsystems. It shall be fully compatible 

and interface to each cable tray, duct, wireway, or  conduit used in 

the system. All interconnection or distribution wir es and cables 

shall enter the system at the top (or from a wirewa y in the floor) 

via a overhead protection system and be uniformly r outed down either 

side (or both at the same time) of the frames side protection system 

then laterally via a anchoring or routing shelf for  termination on 

the rear of each respective terminating assembly. E ach system shall 

be custom configured to meet the System design and user needs. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Product Delivery, Storage and Handling: 

1. Delivery: Deliver materials to the job site in O EM's original 

unopened containers, clearly labeled with the OEM's  name and 

equipment catalog numbers, model and serial identif ication numbers. 

The RE may inventory the cable, patch panels, and r elated equipment. 

2. Storage and Handling: Store and protect equipmen t in a manner, which 

will preclude damage as directed by the RE. 

B. System Installation: 

1. After the contract’s been awarded, and within th e time period 

specified in the contract, the Contractor shall del iver the total 

system in a manner that fully complies with the req uirements of this 

specification. The Contractor shall make no substit utions or changes 

in the System without written approval from the RE and PM. 

2. The Contractor shall install all equipment and s ystems in a manner 

that complies with accepted industry standards of g ood practice, OEM 

instructions, the requirements of this specificatio n, and in a 

manner which does not constitute a safety hazard. T he Contractor 

shall insure that all installation personnel unders tands and 

complies with all the requirements of this specific ation. 

3. The Contractor shall install suitable filters, t raps, directional 

couplers, splitters, TC’s, and pads for minimizing interference and 

for balancing the System.  Items used for balancing  and minimizing 

interference shall be able to pass telephone and da ta // , and 
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lightwave // // , and analog // signals in the freq uency bands 

selected, in the direction specified, with low loss , and high 

isolation, and with minimal delay of specified freq uencies and 

signals. The Contractor shall provide all equipment  necessary to 

meet the requirements of Paragraph 2.1.C and the Sy stem performance 

standards. 

4. All passive equipment shall be connected accordi ng to the OEM's 

specifications to insure future correct termination , isolation, 

impedance match, and signal level balance at each t elephone/data 

outlet. 

5. Where TCOs are installed adjacent to each other,  install one outlet 

for each instrument. 

6. All lines shall be terminated in a suitable mann er to facilitate 

future expansion of the System. There shall be a mi nimum of one 

spare 25 pair cable at each distribution point on e ach floor. 

7. All vertical copper and fiber optic and coaxial cables shall be 

terminated so any future changes only requires modi fications of the 

existing EPBX or signal closet equipment only. 

8. Terminating resistors or devices shall be used t o terminate all 

unused branches, outlets, equipment ports of the Sy stem, and shall 

be devices designed for the purpose of terminating fiber optic or 

twisted pair, and coaxialcables. 

9. Equipment installed outdoors shall be weatherpro of or installed in 

weatherproof enclosures with hinged doors and locks  with two keys. 

10. Equipment installed indoors shall be installed in metal cabinets 

with hinged doors and locks with two keys. 

C. Conduit and Signal Ducts: 

1. Conduit: 

a. The Contractor shall employ the latest installat ion practices and 

materials. The Contractor shall provide conduit, ju nction boxes, 

connectors, sleeves, weatherheads, pitch pockets, a nd associated 

sealing materials not specifically identified in th is document as 

GFE. Conduit penetrations of walls, ceilings, floor s, 

interstitial space, fire barriers, etc., shall be s leeved and 

sealed. The minimum conduit size shall be 19 mm (3/ 4 in.). 
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b. All cables shall be installed in separate condui t and/or signal 

ducts (exception from the separate conduit requirem ent to allow 

telephone cables to be installed in partitioned cab le tray with 

data cables may be granted in writing by the RE if requested.) 

Conduits shall be provided in accordance with Secti on 27 05 33, 

RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles 

517 for Critical Care and 800 for Communications sy stems, at a 

minimum. 

c. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

d. When ”innerduct” flexible cable protective syste ms is 

specifically authorized to be provided for use in t he System, 

it’s installation guidelines and standards shall be  as the 

specified herein, Section 27 05 33, RACEWAYS AND BO XES FOR 

COMMUNICATIONS SYSTEMS, and the NEC. 

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

end shall be equipped with a protective insulator o r sleeve to 

cover the conduit end, connection nut or clamp, to protect the 

wire or cable during installation and remaining in the conduit. 

Electrical power conduit shall be installed in acco rdance with 

the NEC. AC power conduit shall be run separate fro m signal 

conduit. 

f. When metal, plastic covered, etc., flexible cabl e protective 

armor or systems are specifically authorized to be provided for 

use in the System, their installation guidelines an d standards 

shall be as specified herein, Section 27 05 33, RAC EWAYS AND 

BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC. 

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

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

cable tray, when identified and approved by the RE.  

b. Approved signal and/or cable duct shall be a min imum size of 100 

mm x 100 mm (4 in. X 4 in.) inside diameter with re movable tops 
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or sides, as appropriate. Protective sleeves, guide s or barriers 

are required on all sharp corners, openings, anchor s, bolts or 

screw ends, junction, interface and connection poin ts. 

c. Approved cable tray shall be fully covered, mech anically and 

physically partitioned for multiple electronic circ uit use, and 

be UL certified and labeled for use with telecommun ication 

circuits and/or systems. The RE shall approve width  and height 

dimensions. 

F. Connectors: Circuits, transmission lines, and si gnal extensions shall 

have continuity, correct connection and polarity. A  uniform polarity 

shall be maintained between all points in the syste m. 

1. Wires: 

a. Wire ends shall be neatly formed and where insul ation has been 

cut, heat shrink tubing shall be employed to secure  the 

insulation on each wire. Tape of any type is not ac ceptable. 

b. Audio spade lugs shall be installed on each wire  (including spare 

or unused) end and connect to screw terminals of ap propriate size 

barrier strips. AC barrier strips shall be provided  with a 

protective cover to prevent accidental contact with  wires 

carrying live AC current. Punch blocks are approved  for signal, 

not AC wires. Wire Nut or "Scotch Lock" connectors are not 

acceptable for signal wire installation. 

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

being used and installed with the OEM's approved in stallation tool. 

Typical system cable connectors include; but, are n ot limited to: 

Audio spade lug, punch block, wirewrap, etc. 

3. Line or Microphone Audio: Each connector shall b e installed 

according to the cable or connector OEM's instructi ons and use the 

OEM's approved installation tool. Install the conne ctor's to provide 

and maintain the following audio signal polarity: 

a. XLR type connectors Signal or positive conductor  is pin 3; common 

or neutral conductor is pin 2; ground conductor is pin 1. 

b. Two and 3 conductor 1/4" Signal or positive cond uctor is tip; 

neutral or 1/8" phono plugs conductor is ring and g round or 

shield and jacks conductor is sleeve. 
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c. RCA Phono Plugs the Signal or positive conductor  is tip; and 

Jacks neutral or shield conductor is sleeve. 

4. Speaker Line Audio: 

a. Each connector shall be installed according to t he cable, 

transformer or speaker OEM instructions and using t he OEM's 

approved installation tool. The Contractor shall en sure each 

speaker is properly phased and connected in the sam e manner 

throughout the System using two conductor type wire s. 

b. One of the conductors shall be color coded to ai d in establishing 

speaker signal polarity. Each speaker line shall be  permanently 

soldered or audio spade lug connected to each appro priate speaker 

or line matching transformer connection terminal. S peaker line 

connection to each audio amplifier shall use audio spade lugs, as 

described herein. 

G. AC Power: AC power wiring shall be run separatel y from signal cable. 

H. Grounding: 

1. General: The Contractor shall ground all Contrac tor Installed 

Equipment and identified Government Furnished Equip ment to eliminate 

all shock hazards and to minimize, to the maximum e xtent possible, 

all ground loops, common mode returns, noise pickup , crosstalk, etc. 

The total ground resistance shall be 0.1 Ohm or les s. 

a. The Contractor shall install lightning arrestors  and grounding in 

accordance with the NFPA and this specification. 

b. Gas protection devices shall be provided on all circuits and 

cable pairs serving building distribution frames lo cated in 

buildings other than the building in which the // _ _________ // 

is located or in any area served by an unprotected distribution 

system (manhole, aerial, etc.). The Contractor shal l install the 

gas protection devices at the nearest point of entr ance in 

buildings where protection is required and on the s ame circuits 

on the MDF in the telephone switch room. 

c. Under no conditions shall the AC neutral, either  in a power panel 

or in a receptacle outlet, be used for system contr ol, subcarrier 

or audio reference ground. 
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d. The use of conduit, signal duct or cable trays a s 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 e xternally 

generated lightning) that may applied or generated outside the 

mechanical and/or physical confines of the System t o earth 

ground. The discovery of improper system grounding shall be 

grounds to declare the System unacceptable and the termination of 

all system acceptance testing.  

2. Cabinet Buss: A common ground buss of at least # 10 AWG solid copper 

wire shall extend throughout each equipment cabinet  and be connected 

to the system ground. Provide a separate isolated g round connection 

from each equipment cabinet ground buss to the syst em ground. Do not 

tie equipment ground busses together. 

3. Equipment: Equipment shall be bonded to the cabi net bus with copper 

braid equivalent to at least #12 AWG. Self groundin g equipment 

enclosures, racks or cabinets, that provide OEM cer tified functional 

ground connections through physical contact with in stalled 

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 o nly one end of 

the cable run. Cable shields shall be insulated fro m each other, 

faceplates, equipment racks, consoles, enclosures o r cabinets; 

except, at the system common ground point. Coaxial and audio cables, 

shall have one ground connection at the source; in all cases, cable 

shield ground connections shall be kept to a minimu m. 

I. Equipment Assembly: 

1. Cabinets: 

a. Each enclosure shall be: floor or wall mounted w ith standard 

knockout holes for conduit connections or cable ent rance; provide 

for ventilation of the equipment; have front and re ar locking 

doors (except wall mounted cabinets that require on ly a front 

locking door); power outlet strip(s), and connector  or patch 

panel(s). 
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b. Rack (including freestanding radio relay) mounte d equipment shall 

be installed in the enclosure’s equipment adjustabl e mounting 

racks with equipment normally requiring adjustment or observation 

mounted so operational adjustment(s) can be conveni ently made. 

Heavy equipment shall be mounted with rack slides o r rails 

allowing servicing from the front of the enclosure.  Heavy 

equipment shall not depend only upon front panel mo unting screws 

for support. Equipment shall be provided with suffi cient cable 

slack to permit servicing by removal of the install ed equipment 

from the front of the enclosure. A color matched bl ank panel 

(spacer) of 44 mm (1.75 in.) high, shall be install ed between 

each piece of equipment (active or passive) to insu re adequate 

air circulation. The enclosure shall be designed fo r efficient 

equipment cooling and air ventilation. Each console  or cabinet 

shall be equipped with a quiet fan and nondisposabl e air filter. 

c. Enclosures and racks shall be installed plumb an d square.  Each 

shall be permanently attached to the building struc ture and held 

firmly in place. Fifteen inches of front vertical s pace opening 

shall be provided for additional equipment. 

d. Signal connector, patch, and bulkhead panels (i. e.: audio, data, 

control, analog video, etc.) shall be connected so that outputs 

from each source, device or system component shall enter the 

panel at the top row of jacks, beginning left to ri ght as viewed 

from the front, which will be called "inputs". Each  connection to 

a load, device or system component shall exit the p anel at the 

bottom row of jacks, beginning left to right as vie wed from the 

front, which will be called "outputs". 

1) Equipment located indoors shall be installed in metal racks or 

enclosures with hinged doors to allow access for ma intenance 

without causing interference to other nearby equipm ent. 

2) Cables shall enter the equipment racks or enclos ures in such a 

manner that allows all doors or access panels to op en and 

close without disturbing or damaging the cables. 

3) All distribution hardware shall be securely moun ted in a 

manner that allows access to the connections for te sting and 
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provides sufficient room for the doors or access pa nels to 

open and close without disturbing the cables. 

J. Labeling: Provide labeling in accordance with AN SI/EIA/TIA-606-A. All 

lettering for voice and data circuits shall be sten ciled using  laser 

printers. Handwritten labels are not acceptable. 

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

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

Labels shall be permanent in contrasting colors. Ca bles shall be 

identified according to the System “Record Wiring D iagrams”. 

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 correspond ing to its 

source. 

3. Conduit, Cable Duct, and/or Cable Tray: The Cont ractor shall label 

all conduit, duct and tray, including utilized GFE,  with permanent 

marking devices or spray painted stenciling a minim um 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 label s with 

identifiers in accordance with ANSI/EIA/TIA-606-A a nd the “Record 

Wiring Diagrams”. 

3.2 TESTS 

 
A. Interim Inspection: 

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 term inations in 

telecommunications rooms and at workstations adhere  to color code 

for T568B, T568A pin assignments and cabling connec tions are in 

compliance with ANSI/EIA/TIA standards. Visually co nfirm Category 6 

marking of outlets, faceplates, outlet/connectors a nd patch cords. 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
06-01-13 

Addendum #2 8/28/14 
 

27 11 00 - 23 

2. Perform fiber optical field inspection tests via  attenuation 

measurements on factory reels and provide results a long with 

manufacturer certification for factory reel tests. Remove failed 

cable reels from project site upon attenuation test  failure. 

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

date the Contractor expects to be ready for the int erim inspection, 

at least 20 working days before the requested inspe ction date. 

4. Results of the interim inspection shall be provi ded to the RE and 

PM. If major or multiple deficiencies are discovere d, a second 

interim inspection may be required before permittin g the Contractor 

to continue with the system installation. 

5.  The RE and/or the PM shall determine if an addition al inspection is 

required, or if the Contractor will be allowed to p roceed with the 

installation. In either case, re-inspection of the deficiencies 

noted during the interim inspection(s), will be par t of the proof of 

performance test. The interim inspection shall not affect the 

Systems’ completion date. The Contracting Officer s hall ensure all 

test documents will become a part of the Systems re cord 

documentation. 

B. Pretesting: 

1. Upon completing the installation of the System, the Contractor shall 

align and balance the system. 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 operational and meets all the syste m performance 

requirements of this standard. 

b. The Contractor shall pretest and verify that all  System functions 

and specification requirements are met and operatio nal, no 

unwanted aural effects, such as signal distortion, noise pulses, 

glitches, audio hum, poling noise, etc. are present . The 

Contractor shall measure and record the aural carri er levels of 

each system telephone and data channel, at each of the following 

points in the system: 
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1) Local Telephone Company Interfaces or Inputs. 

2) EPBX interfaces or inputs and outputs. 

3) MDF interfaces or inputs and outputs. 

4) EPBX output S/NR for each telephone and data cha nnel. 

5) Signal Level at each interface point to the dist ribution 

system, the last outlet on each trunk line plus all  outlets 

installed as part of this contract. 

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 su bmitted to the 

RE. 

C. Acceptance Test: 

1. After the System has been pretested and the Cont ractor has submitted 

the pretest results and certification to the RE, th en the Contractor 

shall schedule an acceptance test date and give the  RE 30 days 

written notice prior to the date the acceptance tes t is expected to 

begin. The System shall be tested in the presence o f 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 sh all verify that 

the total System meets the requirements of this spe cification. The 

notification of the acceptance test shall include t he expected 

length (in time) of the test. 

  D. Verification Tests: 

1. Test the UTP, copper cabling for DC loop resista nce, shorts, opens, 

intermittent faults, and polarity between conductor s, and between 

conductors and shield, if cable has an overall shie ld. Test the 

operation of shorting bars in connection blocks. Te st cables after 

termination and prior to cross-connection. 

2. Single mode Fiber Optic Cable: Perform end-to-en d attenuation tests 

in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EI A/TIA-526-7 using 

Method A, Optical Power Meter and Light Source. Per form verification 

acceptance test. 

E. Performance Testing: 
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1. Perform Category 6 tests in accordance with ANSI /EIA/TIA-568-B.1 and 

ANSI/EIA/TIA-568-B.2. Test shall include the follow ing: wire map, 

length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT, PSELFEXT, 

propagation delay and delay skew. 

2. Fiber Optic Links: Perform end-to-end fiber opti c cable link tests 

in accordance with ANSI/EIA/TIA-568-B.3. 

F. Total System Acceptance Test: The Contractor sha ll perform verification 

tests for UTP, copper cabling system(s) and the sin gle mode fiber optic 

cabling system(s) after the complete telecommunicat ion distribution 

system and workstation outlet are installed. 

1. Voice Testing: Connect to the network interface device at the 

demarcation point. Go off-hook and receive dial ton e from the LEC. 

If a test number is available, place and receive a local, long 

distance, and FTS telephone call. 

2. Data Testing: Connect to the network interface d evice at the 

demarcation point. Log onto the network to ensure p roper connection 

to the network is achieved. 

3.3 TRAINING 

A. Furnish the services of a factory-trained engine er or technician for a 

total of two four hour classes to instruct designat ed Facility IRM 

personnel. Instruction shall include cross connecti on, corrective, and 

preventive maintenance of the System and equipment.  

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

accomplished. Training will be scheduled at the con venience of the 

Facilities Contracting Officer and Chief of Enginee ring Service. 

3.4 WARRANTY 

A. Comply with FAR clause 52.246-21, except that wa rranty shall be as 

follows: 

1. The Contractor shall warranty that all installed  material and 

equipment will be free from defects, workmanship, a nd will remain so 

for a period of one year from date of final accepta nce of the System 

by the VA. The Contractor shall provide OEM’s equip ment warranty 

documents, to the RE (or Facility Contracting Offic er if the 

Facility has taken procession of the building(s)), that certifies 
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each item of equipment installed conforms to OEM pu blished 

specifications. 

2. The Contractor's maintenance personnel shall hav e the ability to 

contact the Contractor and OEM for emergency mainte nance and 

logistic assistance, remote diagnostic testing, and  assistance in 

resolving technical problems at any time. The Contr actor and OEM 

shall provide this contact capability at no additio nal cost to the 

VA. 

3. All Contractor installation, maintenance, and su pervisor personnel 

shall be fully qualified by the OEM and must provid e two (2) copies 

of current and qualified OEM training certificates and OEM 

certification upon request. 

4. Additionally, the Contractor shall accomplish th e following minimum 

requirements during the one year warranty period: 

a. Response Time: 

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

taken possession of the building[s]) are the Contra ctor’s 

reporting and contact officials for the System trou ble 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 to: 

a) A routine trouble call within one working days o f its 

report. A routine trouble is considered a trouble w hich 

causes a system outlet, station, or patch cord to b e 

inoperable. 

b) An emergency trouble call within 6 hours of its report.  An 

emergency trouble is considered a trouble which cau ses a 

subsystem or distribution point to be inoperable at  

anytime. Additionally, the loss of a minimum of 50 station 

or system lines shall be deemed as this type of a t rouble 

call. 
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4) The Contractor shall respond on-site to a catast rophic trouble  

call within 4 hours of its report. A catastrophic t rouble call 

is considered total system failure. 

a) If a system failure cannot be corrected within f our hours 

(exclusive of the standard work time limits), the 

Contractor shall be responsible for providing alter nate 

system CSS or TCO equipment, or cables. The alterna te 

equipment and/or cables shall be operational within  four 

hours after the four hour trouble shooting time. 

b) Routine or emergency trouble calls in critical e mergency 

health care facilities (i.e., cardiac arrest, inten sive 

care units, etc.) shall also be deemed as a catastr ophic 

trouble call if so determined by the RE or Facility  

Director. The RE or Facility Contracting Officer sh all 

notify the Contractor of this type of trouble call at the 

direction of the Facilities Director. 

b. Required on-site visits during the one year warr anty period 

1) The Contractor shall visit, on-site, for a minim um of eight 

hours, once every 12 weeks, during the guarantee pe riod, to 

perform system preventive maintenance, equipment cl eaning, and 

operational adjustments to maintain the System acco rding the 

descriptions identified in this SPEC. 

a) The Contractor shall arrange all Facility visits  with the 

RE or Facility Contracting Officer prior to perform ing the 

required maintenance visits. 

b) The Contractor in accordance with the OEM’s reco mmended 

practice and service intervals shall perform preven tive 

maintenance during a non-busy time agreed to by the  RE or 

Facility Contracting Officer and the Contractor. 

c) The preventive maintenance schedule, functions a nd reports 

shall be provided to and approved by the RE or Faci lity 

Contracting Officer. 

2) The Contractor shall provide the RE or Facility Contracting 

Officer a type written report itemizing each defici ency found 

and the corrective action performed during each req uired visit 
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or official reported trouble call. The Contractor s hall 

provide the RE with sample copies of these reports for review 

and approval at the beginning of the Total System A cceptance 

Test. The following reports are the minimum require d: 

a) Monthly Report: The Contractor shall provide a m onthly 

summary all equipment and sub-systems serviced duri ng this 

guarantee period to RE or Facilities Contracting Of ficer by 

the fifth working day after the end of each month. The 

report shall clearly and concisely describe the ser vices 

rendered, parts replaced and repairs performed. The  report 

shall prescribe anticipated future needs of the equ ipment 

and Systems for preventive and predictive maintenan ce 

b) Contractor Log: The Contractor shall maintain a separate 

log entry for each item of equipment and each sub-s ystem of 

the System. The log shall list dates and times of a ll 

scheduled, routine, and emergency calls. Each emerg ency 

call shall be described with details of the nature and 

causes of emergency steps taken to rectify the situ ation 

and specific recommendations to avoid such conditio ns in 

the future. 

3) The RE or Facility Contracting Officer shall pro vide the 

Facility Engineering Officer, two (2) copies of act ual reports 

for evaluation. 

a) The RE or Facility Contracting Officer shall ens ure copies 

of these reports are entered into the System’s offi cial 

acquisition documents. 

b) The Facilities Chief Engineer shall ensure copie s of these 

reports are entered into the System’s official tech nical 

as-installed documents. 

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

performance of any work due to improper use, accide nts, other vendor, 

contractor, owner tampering or negligence, for whic h the Contractor is 

not directly responsible and does not control. The Contractor shall 

immediately notify the RE or Facility Contracting O fficer in writing 

upon the discovery of these incidents. The RE or Fa cility Contracting 
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Officer will investigate all reported incidents and  render findings 

concerning any Contractor’s responsibility. 

- - - E N D - - - 
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SECTION 27 51 16 
PUBLIC ADDRESS AND MASS NOTIFICATION SYSTEMS 

PART 1 - GENERAL 

1.1 SECTION SUMMARY 

A. Work covered by this document includes design, e ngineering, labor, 
material, products, guaranty, training and services  for, and incidental 
to, the complete installation of a new and fully op erating National 
Fire Protection Association (NFPA) Listed Emergency /Public Safety 
Public Address and Mass Notification communication (PA) system as 
detailed herein. 

B. Work shall be complete, tested, labeled, certifi ed and ready for 
operation 

 

1.2 RELATED SECTIONS 

A. Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AN D SAMPLES 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 
(600 Volts and Below) 

C. Section 27 05 26, GROUNDING AND BONDING FOR COMM UNCATIONS SYSTEMS 

 

1.3 DEFINITIONS 

A. Provide: Design, engineer, furnish, install, con nect complete, test, 
certify and guarantee. 

B. Work: Materials furnished and completely install ed. 

C. Review of contract drawings: A service by the en gineer to reduce the 
possibility of materials being ordered which do not  comply with 
contract documents.  The engineer's review shall no t relieve the 
Contractor of responsibility for dimensions or comp liance with the 
contract documents.  The reviewer's failure to dete ct an error does not 
constitute permission for the Contractor to proceed  in error. 

D. Headquarters Technical Review, for National and VA communications and 
security, codes, frequency licensing, standards, gu idelines compliance: 

Office of Telecommunications 

Special Communications Team (005OP2B) 

1335 East West Highway – 3rd Floor 

Silver Spring, Maryland 20910 

(O) 301-734-0350, (F) 301-734-0360 

E. Engineer:  

F. Owner:  

G. General Contractor (GC):  
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H. Contractor: Radio Contractor; you; successful bi dder 

 

1.4 REFERENCES 

A. The installation shall comply fully with all gov erning authorities, 
laws and ordinances, regulations, codes and standar ds, including, but 
not limited to: 

1. United States Federal Law/Codes: 

a. Departments of: 

1) CFR, Title 15 – Department of Commerce, Under th e Information 
Technology Management Reform Act (Public Law 104-10 6), the 
Secretary of Commerce approves standards and guidel ines that 
are developed by the: 

a) Chapter II, National Institute of Standards Tech nology 
(NIST – formerly the National Bureau of Standards).  Under 
Section 5131 of the Information Technology Manageme nt 
Reform Act of 1996 and the Federal Information Secu rity 
Management Act of 2002 (Public Law 107-347), NIST d evelops 
– Federal Information Processing Standards Publicat ion 
(FIPS) 140-2—Security Requirements for Cryptographi c 
Modules. 

b) Chapter XXIII, National Telecommunications and I nformation 
Administration (NTIA – aka ‘Red Book’) Chapter 7.8/ 9 
Federal communications Commission (FCC) Title 47 (C FR), 
Part 15, Radio Frequency Restriction of Use and Com pliance 
in “Safety of Life” Functions and Locations. 

2) CFR, Title 29, Department of Labor, Chapter XVII  - 
Occupational Safety and Health Administration (OSHA ), Part 
1910 – Occupational Safety and Health Standard: 

a) Subpart 7 - Definition and requirements for a Na tional 
Recognized Testing Laboratory (NRTL – 15 Laboratory ’s, for 
complete list, contact 
http://www.osha.gov/dts/otpca/nrtl/faq_nrtl.html) 

(1) Underwriter’s Laboratories (UL): 

 

65 Standard for Wired Cabinets. 

468 Standard for Grounding and Bonding 
Equipment. 

1449 Standard for Transient Voltage Surge 
Suppressors. 

1069 Hospital Signaling and Nurse Call 
Equipment. 

60950-1/2 Information Technology Equipment – Safety . 
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(2) Canadian Standards Association (CSA): same test s as for 
UL. 

(3) Communications Certifications Laboratory (CCL):  same 
tests as for UL. 

(4) Intertek Testing Services NA, Inc. (ITSNA forme rly 
Edison Testing Laboratory [ETL]): Same tests as for  UL.  

b) Subpart 35, Compliance with NFPA 101, Life Safet y Code. 

c) Subpart 36, Design and construction requirements  for exit 
routes. 

d) Subpart 268, Telecommunications. 

e) Subpart 305, Wiring methods, components, and equ ipment for 
general use. 

3) Title 42, CFC, Department of Health, Chapter IV Health and 
Human Services, Subpart 1395(a)(b) Joint Commission  on 
Accreditation of Healthcare Organizations (JCAHO) “ a hospital 
that meets JCAHO accreditation is deemed to meet th e Medicare 
conditions of Participation by meeting Federal Dire ctives:” 
All guidelines for Life, Personal and Public Safety ; and, 
Essential and Emergency Communications. 

4) All guidelines for Life, Personal and Public Saf ety; and, 
Essential and Emergency Communications. 

5) CFR, Title 47 - Telecommunications, FCC: Part 15  – 
Restrictions of use for Part 15 listed Radio Equipm ent in 
Safety of Life/Emergency Functions/Equipment/Locati ons (also 
see CFR, Title 15 – Department of Commerce, Chapter  XXIII – 
NTIA). 

6) Public Law No. 100-527, Department of Veterans A ffairs: 

a) Office of Telecommunications: 

(1) Handbook 6100, Telecommunications. 

b) Office of Cyber and Information Security (OCIS):  

(1) Handbook 6500, Information Security Program. 

(2) Wireless and Handheld Device Security Guideline  Version   
3.2, August 15, 2005. 

c) Spectrum Management FCC and NTIA Radio Frequency  Compliance 
and Licensing Program. 

2. National Codes:  

a. American Institute of Architects (AIA): Guidelin es for Healthcare 
Facilities. 
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b. American National Standards Institute/Electronic  Industries 
Association and Telecommunications Industry Associa tion 
(ANSI/EIA/TIA): 

 

568-B Commercial Building Telecommunications Wiring  
Standards: 

569 Commercial Building Standard for 
Telecommunications Pathways and Spaces. 

606 Administration Standard for the Telecommunicati ons 
Infrastructure of Communications Buildings. 

607 Commercial Building Grounding and Bonding 
Requirements for Telecommunications.  

REC 127-49 Power Supplies. 

RS 27 Tools, Crimping, Solderless Wiring Devices, 
Recommended Procedures for User Certification. 

 

c. Institute of Electrical and Electronics Engineer s (IEEE): 

 

SO/TR 
21730:2007 

Use of mobile wireless communication and 
computing technology in healthcare facilities - 
Recommendations for electromagnetic compatibility 
(management of unintentional electromagnetic 
interference) with medical devices. 

0739-
5175/08/$25.
00©2008IEEE 

Medical Grade – Mission Critical – Wireless 
Networks. 

C62.41 Surge Voltages in Low-Voltage AC Power Circu its. 

 

d. NFPA: 

 

70  National Electrical Code (current date of issue ) 
– Articles 517, 645 and 800. 

75  Standard for Protection of Electronic Computer 
Data- Processing Equipment. 

77  Recommended Practice on Static Electricity. 

99  Healthcare Facilities. 

101  Life Safety Code. 

 

3. State Hospital Code(s). 
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4. Local Codes. 

 

1.5 QUALIFICATIONS 

A. The OEM shall have had experience with 3 or more  installations of 
Public Address Systems of comparable size and compl exity with regards 
to type and design as specified herein. Each of the se installations 
shall have performed satisfactorily for at least 1 year after final 
acceptance by the user. Include the names, location s and point of 
contact for these installations as a part of the su bmittal. 

B. The Contractor shall submit certified documentat ion that they have been 
an authorized distributor and service organization for the OEM for a 
minimum of 3 years. The Contractor shall be authori zed by the OEM to 
pass thru the OEM’s warranty of the installed equip ment to VA. In 
addition, the OEM and Contractor shall accept compl ete responsibility 
for the design, installation, certification, operat ion, and physical 
support for the system. This documentation, along w ith the system 
Contractor and OEM certifications must be provided in writing as part 
of the Contractor’s Technical submittal. 

C. The Contractor’s Communications Technicians assi gned to the system 
shall be fully trained, qualified, and certified by  the OEM on the 
engineering, installation, operation, and testing o f 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 Resident Engineer before being allowed to comme nce work on the 
system. 

D. Applicable national, state and local licenses. 

E. Certificate of successful completion of OEM’s in stallation/training 
school for installing technicians of the equipment being proposed. 

 

1.6 CODES AND PERMITS 

A. Provide all necessary permits and schedule all i nspections as 
identified in the contract’s milestone chart, so th at the system is 
proof of performance tested and ready for operation  on a date directed 
by the Owner. 

B. The Contractor is responsible to adhere to all c odes described herein 
and associated contractual, state and local codes. 

 

1.7 SCHEDULING 

A. After the award of contract, the Contractor shal l prepare a detailed 
schedule (aka milestone chart) using “Microsoft Pro ject” software or 
equivalent. The Contractor Project Schedule (CPS) s hall indicate 
detailed activities for the projected life of the p roject. The CPS 
shall consist of detailed activities and their rest raining 
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relationships. It will also detail manpower usage t hroughout the 
project. 

B. It is the responsibility of the Contractor to co ordinate all work with 
the other trades for scheduling, rough-in, and fini shing all work 
specified. The owner will not be liable for any add itional costs due to 
missed dates or poor coordination of the supplying contractor with 
other trades. 

 

1.8 REVIEW OF CONTRACT DRAWINGS AND EQUIPMENT DATA SUBMITTALS 

A. Submit at one time within 10 days of contract aw arding, drawings and 
product data on all proposed equipment and system. Check for compliance 
with contract documents and certify compliance with  Contractor's 
"APPROVED" stamp and signature.  

B. Support all submittals with descriptive material s, i.e., catalog 
sheets, product data sheets, diagrams, and charts p ublished by the 
manufacturer. These materials shall show conformanc e to specification 
and drawing requirements. 

C. Where multiple products are listed on a single c ut-sheet, circle or 
highlight the one that you propose to use. Provide a complete and 
through equipment list of equipment expected to be installed in the 
system, with spares, as a part of the submittal. Sp ecial Communications 
(005OP3B – herein after referred to as 005OP3B) wil l not review any 
submittal that does not have this list. 

D. Provide four copies to the PM for technical revi ew. The PM will provide 
a copy to the offices identified in Paragraph 1.3.C  and D, at a minimum 
for compliance review as described herein where eac h responsible 
individual(s) shall respond to the PM within 10 day s of receipt of 
their acceptance or rejection of the submittal(s). 

 

1.9 PROJECT RECORD DOCUMENTS (AS BUILTS) 

A. Throughout progress of the work, maintain an acc urate record of changes 
in Contract Documents. Upon completion of Work, tra nsfer recorded 
changes to a set of Project Record Documents. 

B. The floor plans shall be marked in pen to includ e the following: 

1. All device locations with labels. 

2. Conduit locations. 

3. Head-end equipment and specific location. 

4. Wiring diagram. 

5. Labeling and administration documentation. 

6. Warranty certificate. 

7. System test results. 
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1.10 WARRANTIES AND GUARANTY 

A. The Contractor shall warrant the installation to  be free from defect in 
material and workmanship for a period of 1 year fro m the date of 
acceptance of the project by the owner. The Contrac tor shall agree to 
remedy covered defects within eight (8) hours of no tification of major 
failures or within twenty-four (24) hours of notifi cation for 
individual station related problems. 

B. Refer to Part 4 for applicable System Guarantee requirements. 

 

1.11 USE OF THE SITE 

A. Use of the site shall be at the GC’s direction. 

B. Coordinate with the GC for lay-down areas for pr oduct storage and 
administration areas. 

C. Coordinate work with the GC and their sub-contra ctors. 

D. Access to buildings wherein the work is performe d shall be directed by 
the GC. 

 

1.12 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will 
prevent damage, deterioration, and loss, including theft. 

B. Store products in original containers. 

C. Coordinate with the GC for product storage. Ther e may be little or no 
storage space available on site. Plan to potentiall y store materials 
off site. 

D. Do not install damaged products. Remove damaged products from the site 
and replaced with new product at no cost to the Own er. 

 

1.13 PROJECT CLOSE-OUT 

A. Prior to final inspection and acceptance of the work, remove all 
debris, rubbish, waste material, tools, constructio n equipment, 
machinery and surplus materials from the project si te and thoroughly 
clean your work area. 

B. Before the project closeout date, the Contractor  shall submit: 

1. Warranty certificate. 

2. Evidence of compliance with requirements of gove rning authorities 
such as the Low Voltage Certificate of Inspection. 

3. Project record documents. 

4. Instruction manuals and software that is a part of the system. 

C. Contractor shall submit written notice that: 



DEPARTMENT OF VETERANS AFFAIRS 
VA CENTRAL CALIFORNIA HEALTH CARE SYSTEM 

MENTAL HEALTH PSYCHOSOCIAL REHAB RECOVERY & HEALTH CARE 
FOR HOMELESS VETERAN CENTER 

PROJECT NO. 570-217 
06-01-13 

Addendum #2 8/28/14 
 

27 51 16 - 8 
 

1. Contract Documents have been reviewed. 

2. Project has been inspected for compliance with c ontract. 

3. Work has been completed in accordance with the c ontract  

 

PART 2 – PRODUCTS AND FUNCTIONAL REQUIREMENTS 

2.1 GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS 

A. Coordinate features and select components to for m an integrated system. 
Match components and interconnections for optimum p erformance of 
specified functions. 

B. Expansion Capability: Increase number of station s in the future by 25 
percent above those indicated without adding any in ternal or external 
components or main trunk cable conductors. 

C. Equipment: Modular type using solid-state compon ents, fully rated for 
continuous duty unless otherwise indicated. Select equipment for normal 
operation on input power usually supplied at 110 to  130 V, 60 Hz. 

D. Weather-Resistant Equipment: Listed and labeled by an OSHA certified 
National Recognized Testing Laboratory (NRTL – i.e.  UL) for duty 
outdoors or in damp locations. 

 

2.2 SYSTEM DESCRIPTION 

A. System hardware shall consist of a public addres s communications 
network comprised of amplifiers, mixers, speakers, volume controls, 
test sets, equipment cabinets/racks, wiring and oth er options such as, 
sub zoning in addition to “all call” functions, com puter interfaces, 
printer interfaces and wireless network interfaces,  (when specifically 
approved by 005OP3B and VA Headquarters Spectrum Ma nagement 005OP2B – 
herein after referred to as 005OP2B) as shown on dr awings. All 
necessary equipment required to meet the intent of these 
specifications, whether or not enumerated within th ese specifications, 
shall be supplied and installed to provide a comple te and operating 
nurse/patient communications network. 

B. Systems firmware shall be the product of a reput able firmware OEM of 
record with a proven history of product reliability  and sole control 
over all source code. Manufacturer shall provide, f ree of charge, 
product firmware/software upgrades for a period of twos year from date 
of acceptance by VA for any product feature enhance ments. System 
configuration programming changes shall not require  any exchange of 
parts and shall be capable of being executed remote ly via a modem 
connection (when specifically approved by 005OP3B).  

C. The Public Address System (PAS) Head End Equipme nt shall be located in 
the Data room. The PAS shall cover floor(s) 1 and 2 . The PAS shall 
provide zoned, one-way voice paging through distrib uted, ceiling 
mounted loudspeakers. Voice input into the PAS shal l be by zone using 
the telephone system. The Nurse Call/Code Blue Syst em may interface the 
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PAS system when specifically approved by VA Headqua rters Spectrum 
Management 005OP3B during the project approval proc ess prior to 
contract bidding. 

D. The PAS System is defined as an Emergency Commun ications Systems by 
NFPA and VA elevates it to Life Safety Communicatio ns System when 
carrying Code Blue signal and so evaluated by JCAHC O. Therefore, the 
system shall have a minimum of 2 remote enunciation  points in order to 
satisfy NFPA’s Life Safety Code 101. 

1. These functions shall be the minimum required of  the PAS system: 

a. One global (aka “all call”) hard wired zone shal l be provided 
that connects to every system speaker. 

b. There shall be 2 hard-wired sub-zones designated  as follows: 

1) Floor 1. 

2) Floor 2. 

3) Each zone shall be capable of be programmed. 

4) The PAS shall have a minimum of 3, unused zones.  

2. The PAS shall allow voice pages to be made withi n a single zone, 
across programmed multiple zones or a global page ( all zones) by 
using preset codes entered into the keypad of any t elephone attached 
to the PBX. 

E. The PAS shall interface with any existing paging  system so that a 
global page (aka “all call” page) is communicated t o the existing 
paging system and the new PAS of this project. Arra ngements for 
interconnection of the PAS and the telephone system (s) shall be 
coordinated with the owner and the PBX provider. 

F. Each PAS system shall be designed to provide con tinuous electrical 
supervision of the complete and entire system (i.e.  light bulbs, wires, 
contact switch connections, master control stations , wall stations, 
circuit boards, data, audio, and communication buss es, main and UPS 
power, etc.). All alarm initiating and signaling ci rcuits shall be 
supervised for open circuits, short circuits, and s ystem grounds. Main 
and UPS power circuits shall be supervised for a ch ange in state (i.e. 
primary to backup, low battery, UPS on line, etc.).  When an open, short 
or ground occurs in any system circuit, an audible and visual fault 
alarm signal shall be initiated at the nurse contro l station and all 
remote locations. 

G. When the PAS system is approved to connect to a separate communications 
system (i.e. LAN, WAN, Telephone, Nurse Call, radio  raging, wireless 
systems, etc) the connection point shall meet the f ollowing minimum 
requirements for each hard wired connection (note e ach wireless system 
connection must be approved prior to contract bid b y VA Headquarters 
Spectrum Management 005OP3B and 005OP2B): 

1. UL 60950-1/2. 

2. FIPS 142. 
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3. FCC Part 15 Listed Radio Equipment is not allowe d. 

H. Contractor is responsible for pricing all access ories and miscellaneous 
equipment required to form a complete and operating  system. Unless 
otherwise noted in this Part, equipment quantities shall be as 
indicated on the drawings. 

 

2.3 MANUFACTURERS 

A. The products specified shall be new, UL Listed, and produced by OEM 
manufacturer of record. 

B. The following equipment items are the salient re quirements of VA to 
provide an acceptable system described herein. 

 

2.4 TELEPHONE INTERFACE EQUIPMENT 

A. Paging Adaptor: 

1. The Contractor shall coordinate the installation  of the paging 
adapter(s) designed for use with the Facility’s tel ephone system 
with the Facility Telephone Contractor or local tel ephone company.  

2. The Contractor shall provide and install a pagin g adapter(s) for 
each zone and sub zone. The paging adapter(s) shall  be accessible by 
dialing a telephone number provided by the Facility ’s Telephone 
Contractor. The Paging Adapter shall: 

a. Monitor each audio input and output on the unit.  

b. Be provided with an electrical supervision panel  to provide both 
audio and visual trouble alarms. 

c. Be provided as part of the Head End equipment an d shall be 
located in the Telephone Switch Room. 

d. Be provide with Executive Paging Override of all  routine paging 
calls in progress or being accessed to allow system  “all call” 
(aka global) and radio paging calls designated as C ODE ONE Blue) 
functions.  

e. Be capable of internal time out capability. 

f. Function completely with the interface module. 

B. Time Out Device: 

1. A time out device/capability shall be provided t o prevent system 
“hang-up” due to an off-hook telephone. The device shall be able to 
be preset from 30 seconds to 2 minutes. Its functio n shall not 
interfere with or override the required “all call” (aka global) 
operational capability. 

2. Audio Monitor Panel: 

a. The panel shall be EIA/TIA standard for 483 mm ( 19”) cabinet 
mounting. 
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b. It shall be provided in the upper portion of the  head-end 
equipment cabinet 

C. Interface Module: 

1. Universal telephone port interface with input fo r background music. 

2. Gain control for telephone and background music inputs. 

3. Emergency page override. 

D. Microphone Paging Console: 

1. A console shall be provided in the Telephone Ope rator Room and 
Police Control Room as shown on the drawings. 

2. The console shall contain visual enunciators for  each connection to 
the telephone system’s Public Address Paging Adapte r. The visual 
enunciators shall display all the system connection s to the 
telephone system being used. 

3. The console shall be fully independent of the fa cility’s telephone 
system so if the telephone system has a catastrophi c failure (aka 
partial, multiple or total system failure) the micr ophone console 
will function normally as if the facility’s telepho ne system was 
operating normally. The restoration of the facility ’s telephone 
system shall not affect the PAS. 

4. Each microphone console shall: 

a. Be Mounted: Flush unless otherwise indicated, an d suitable for 
mounting conditions indicated. 

b. Have a Faceplate: Stainless steel or anodized al uminum with 
tamperproof mounting screws. 

c. Have a system interface Back Box: Two-gang galva nized steel with 
2-1/2-inch minimum depth. 

d. Have an Internal Speaker: 3 inches, 2.3 oz. mini mum; permanent 
magnet. 

e. Have Tone Annunciation: Recurring momentary tone  indicates 
incoming calls. 

f. Have a Call Switch: Mount on faceplate. Permits calls to master 
station. 

g. Have a Privacy Switch: Mount on faceplate. When in on position, 
switch prevents transmission of sound from remote s tation to 
system; when in off position, without further switc h 
manipulation, response can be made to incoming call s. 

h. Have a Handset with Hook Switch: Telephone type with 24-inch 
long, permanently coiled cord. Arrange to disconnec t speaker when 
handset is lifted. 

i. Monitor each audio input and output on the unit.  
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j. Be provided with an electrical supervision panel  to provide both 
audio and visual trouble alarms to the Nurse Call / Code Blue 
electrical supervision system. 

k. Be capable of internal time out capability. 

l. Be completely compatible with the Telephone Inte rface unit(s). 

E. Central Processor Module:  

1. Controls system operations and holds all program med parameters. 

2. Data link connection to additional CPU modules. 

F. Zone Module: 

1. Provides paging zone outputs at 70V. 

2. Background Music inhibit switch for each zone. 

G. Power Module: Provides 12V DC @ 800mA to Central  Processor Module. 

H. Rack mounting: Provide rack mount kit. 

 

2.5 HEAD-END EQUIPMENT 

A. Provide all required power supplies, communicati ons hubs, network 
switches, intelligent controllers and other devices  necessary to form a 
complete system listed in Paragraph 2.3. Head-end c omponents may be 
rack mounted or wall mounted in a metal enclosure. 

B. Provide the head end equipment in the closed tel ecommunications closet 
where the PAS system is installed to include the mi nimum equipment 
listed in Paragraph 2.3. 

C. Provide minimum of 15 minute battery back-up to system components. 

D. Equipment Cabinet: Comply with TIA/EIA-310-D. Lo ckable, ventilated 
metal cabinet houses terminal strips, power supplie s, amplifiers, 
system volume control, and other switching and cont rol devices required 
for conversation channels and control functions 

E. Vertical Equipment Rack, Wall Mounted (to be inc luded inside of the 
Equipment Cabinet): 

1. 74” (48RU) rack space. Welded Steel construction . Minimum 20” usable 
depth. Adjustable front mounting rails. 

2. Install the following products in rack provided by same manufacturer 
or as specified: 

a. Security screws w/ nylon isolation bushings. 

b. Textured blank panels. 

c. Custom mounts for components without rack mount kits. 

d. Security covers. 

e. Copper Bus Bar. 
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f. Power Sequencer- rack-mounted power conditioner and (provide as-
needed) delayed sequencer(s) with two unswitched ou tlets each and 
contact closure control inputs. 

 

2.6 AMPLIFIER EQUIPMENT 

A. Paging: 

1. Inputs for 600-ohm balanced telephone line, LO-Z  balanced 
microphone, and background music. 

2. Input Sensitivity: Compatible with master statio ns and central 
equipment so amplifier delivers full rated output w ith sound-
pressure level of less than 10 dynes/sq. cm impingi ng on master 
stations, speaker microphones, or handset transmitt ers 

3. Automatic Level Control (ALC) for pages, adjusta ble background music 
muting level during, page, wall or rack mountable. 

4. 16-ohm, 25V, 25V center tapped (CT), and 70V out puts. Amplifier 
quantity and size (output power) as needed. Continu ous amplifier 
power rating shall exceed loudspeaker load on ampli fier by at least 
25 percent. 

5. Output Power: 70-V balanced line. 80 percent of the sum of wattage 
settings of connected for each station and speaker connected in all-
call mode of operation, plus an allowance for futur e stations. 

6. Total Harmonic Distortion: Less than 5 percent a t rated output power 
with load equivalent to quantity of stations connec ted in all-call 
mode of operation. 

7. Minimum Signal-to-Noise Ratio: 45 dB, at rated o utput. 

8. Frequency Response: Within plus or minus 3 dB fr om 70 to 12,000 Hz. 

9. Output Regulation: Maintains output level within  2 dB from full to 
no load. 

10. Amplifier Protection: Prevents damage from shor ted or open output. 

11. Be provided with electronic supervision functio n(s). 

12. Provide one spare amplifier. 

B. Distributed: 

1. Refer to the Head End Amplifier characteristics in paragraph 2.4.A. 
for each amplifier used in the distribution system.  

2. Provide one spare amplifier in addition to the s pare Head End 
amplifier. 

 

2.7 SYSTEM SPEAKERS 

A. Ceiling Cone-Type: 

1. Minimum Axial Sensitivity: 91 dB at one meter, w ith 1-W input. 
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2. Frequency Response: Within plus or minus 3 dB fr om 70 to 15,000 Hz. 

3. Minimum Dispersion Angle: 100 degrees. 

4. Line Transformer: Maximum insertion loss of 0.5 dB, power rating 
equal to speaker's, and at least four level taps. 

5. Enclosures: Steel housings or back boxes, acoust ically dampened, 
with front face of at least 0.0478-inch steel and w hole assembly 
rust proofed and factory primed; complete with moun ting assembly and 
suitable for surface ceiling, flush ceiling, pendan t or wall 
mounting; with relief of back pressure. 

6. Baffle: For flush speakers, minimum thickness of  0.032-inch aluminum 
with textured white finish. Completely fill the baf fle with 
fiberglass. 

7. Vandal-Proof, High-Strength Baffle: For flush-mo unted speakers, 
self-aging cast aluminum with tensile strength of 4 4,000 psi, 0.025-
inch minimum thickness; countersunk heat-treated al loy mounting 
screws; and textured white epoxy finish. 

8. Size: 8 inches with 1-inch voice coil and minimu m 5-oz. ceramic 
magnet. 

9. Have a minimum of 2 safety wires installed to a solid surface or use 
a flexible conduit from ceiling/wall back box to th e speaker back 
box. 

10. The speakers and mounting shall be self contain ed and wall mounted 
with flush back box at a minimum of 10 meter interv als and shall 
match (or contrast with, at the direction of the Re sident Engineer) 
the color of the adjacent surfaces. 

11. Provide one spare speaker, mount, and back box for each 50 speakers 
or portion thereof. 

B. Wall Mounted Horn-Type: 

1. Each horn speaker shall be provided with a means  of adjusting the 
output level over the rated horn speaker range to a n appropriate 
audio level in the area installed. 

2. Provide horn speakers in equipment rooms, mechan ical room, supply 
warehouse areas, loading dock, entrance and exit ar eas, and at other 
areas as indicated on the drawings. 

3. Speakers shall be all-metal, weatherproof constr uction; complete 
with universal mounting brackets. 

4. Frequency Response: Within plus or minus 3 dB fr om 275 to 14,000 Hz. 

5. Minimum Power Rating of Driver: 15 W, continuous . 

6. Minimum Dispersion Angle: 110 degrees. 

7. Line Transformer: Maximum insertion loss of 0.5 dB, power rating 
equal to speaker's, and at least four level taps. 
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8. Provide one spare speaker, mount, and back box f or each 20 speakers 
or portion thereof. 

 

2.8 SYSTEM CABLES 

A. Refer to OFM approved Construction Specification  27 10 00, STRUCTURED 
CABLING for specific installation and testing requi rements. 

B. Line Level Audio and Microphone Cable: 

1. Line level audio and microphone cable for inside  racks and conduit. 

2. Shielded, twisted pair Minimum 22AWG, stranded c onductors and 24AWG 
drain wire with overall jacket. 

C. Speaker Level Audio Cable (70v): 

1. For use with 70-volt speaker circuits. 

2. 18AWG stranded pair, minimum. 

D. Speaker Level Audio Cable, Plenum Rated (70v): 

1. For use with 70-volt speaker circuits. 

2. 18AWG stranded pair, minimum. 

E. All cabling shall be plenum rated. 

F. Provide 1 spare 1,000 foot roll of approved syst em (not microphone) 
cable only. 

 

2.9 RACEWAYS 

A. Intercommunication and Program System Raceways a nd Boxes: Comply with 
requirements in Division 16 Section "Raceway and Bo xes for Electrical 
Systems." 

B. Each raceway that is open top, shall be: UL cert ified for 
telecommunications systems, partitioned with metal partitions in order 
to comply with NEC Parts 517 and 800 to “mechanical ly separate 
telecommunications systems of different service, pr otect the installed 
cables from falling out when vertically mounted and  allow junction 
boxes to be attached to the side to interface “drop ” type conduit cable 
feeds. 

C. Intercommunication System cable infrastructure: EMT or in J-hooks above 
accessible ceilings, 24 inches on center. 

D. Junction boxes shall be not less than 2-1/2 inch es deep and 6 inches 
wide by 6 inches long. 

E. Flexible metal conduit is prohibited unless spec ifically approved by 
005OP3B. 
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2.10 CONDUIT SLEEVES 

A. The Engineer has made a good effort to identify where conduit sleeves 
through full-height and fire rated walls on the dra wings, and has 
instructed the electrician to provide the sleeves a s shown on the 
drawings. 

B. While the sleeves shown on the drawings will be provided by others, the 
contractor is responsible for installing conduit sl eeves and 
fireproofing where necessary. It is often the case,  that due to field 
conditions, the nurse-call cable may have to be ins talled through an 
alternate route. Any conduit sleeves required due t o field conditions 
or those omitted by the engineer shall be provided by the cabling 
contractor. 

 

2.11 UNINTERRUPTIBLE POWER SUPPLY (UPS) 

A. Provide a backup battery or a UPS for the system  to allow normal 
operation and function (as if there was no AC power  failure) in the 
event of an AC power failure or during input power fluctuations for a 
minimum of 15 minutes. 

B. As an alternate solution, the telephone system U PS may be utilized to 
meet this requirement at the Head End location, as long as this 
function is specifically approved by the Telephone Contractor and the 
Resident Engineer. 

C. The PA Contractor shall not make any attachments  or connection to the 
telephone system until specifically directed to do so, in writing, by 
the Resident Engineer. 

D. Provide UPS for all active system components inc luding but not limited 
to: 

1. System Amplifiers. 

2. Microphone Consoles. 

3. Telephone Interface Units. 

4. PBX and Head End Equipment Rack(s). 

 

PART 3 - EXECUTION 

3.1 PROJECT MANAGEMENT 

A. Assign a single project manager to this project who will serve as the 
point of contact for the Owner, the General Contrac tor, and the 
Engineer. 

B. The Contractor shall be proactive in scheduling work at the hospital, 
specifically the Contractor will initiate and maint ain discussion with 
the general contractor regarding the schedule for c eiling cover up and 
install cables to meet that schedule. 
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C. Contact the Office of Telecommunications, Specia l Communications Team 
(005OP3B) at (301) 734-0350 to have a VA Certified Telecommunications 
COTR assigned to the project for telecommunications  review, equipment 
and system approval and co-ordination with VA’s Spe ctrum Management and 
OCIS Teams. 

 

3.2 COORDINATION WITH OTHER TRADES 

A. Coordinate with the cabling contractor the locat ion of the faceplate 
and the faceplate opening for the MATV backbox. 

B. Coordinate with the cabling contractor the locat ion of MATV equipment 
in the Telecommunications Closets. 

C. Before beginning work, verify the location, quan tity, size and access 
for the following: 

Isolated ground AC power circuits provided for syst ems. 

Primary, emergency and extra auxiliary AC power gen erator requirements. 

Junction boxes, wall boxes, wire troughs, conduit s tubs and other 
related infrastructure for the systems. 

System components installed by others. 

Overhead supports and rigging hardware installed by  others. 

D. Immediately notify the Owner, General Contractor  and Consultant in 
writing of any discrepancies. 

 

3.3 INSTALLATION 

A. General: 

1. Execute work in accordance with National, State and local codes, 
regulations and ordinances. 

2. Install work neatly, plumb and square and in a m anner consistent 
with standard industry practice. Carefully protect work from dust, 
paint and moisture as dictated by site conditions. The Contractor 
will be fully responsible for protection of his wor k during the 
construction phase up until final acceptance by the  Owner. 

3. Install equipment according to OEM’s recommendat ions. Provide any 
hardware, adaptors, brackets, rack mount kits or ot her accessories 
recommended by OEM for correct assembly and install ation. 

4. Secure equipment firmly in place, including rece ptacles, speakers, 
equipment racks, system cables, etc: 

a. All supports, mounts, fasteners, attachments and  attachment 
points shall support their loads with a safety fact or of at least 
5:1. 

b. Do not impose the weight of equipment or fixture s on supports 
provided for other trades or systems. 
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c. Any suspended equipment or associated hardware m ust be certified 
by the OEM for overhead suspension. 

d. The Contractor is responsible for means and meth ods in the 
design, fabrication, installation and certification  of any 
supports, mounts, fasteners and attachments. 

5. Locate overhead ceiling-mounted loudspeakers as shown on drawings, 
with minor changes not to exceed 12” in any directi on: 

a. Mount transformers securely to speaker brackets or enclosures 
using screws. Adjust torsion springs as needed to s ecurely 
support speaker assembly. 

b. Speaker back boxes shall be completely filled wi th fiberglass 
insulation. 

c. Seal cone speakers to their enclosures to preven t air passing 
from one side of the speaker to the other. 

6. Finishes for any exposed work such as plates, ra cks, panels, 
speakers, etc. shall be approved by the Architect, Owner and 
005OP3B. 

7. Coordinate cover plates with field conditions. S ize and install 
cover plates as necessary to hide joints between ba ck boxes and 
surrounding wall. Where cover plates are not fitted  with connectors, 
provide grommeted holes in size and quantity requir ed. Do not allow 
cable to leave or enter boxes without cover plates installed. 

B. Equipment Racks: 

1. Fill unused equipment mounting spaces with blank  panels or vent 
panels. Match color to equipment racks. 

2. Provide security covers for all devices not requ iring routine 
operator control. 

3. Provide vent panels and cooling fans as required  for the operation 
of equipment within the OEM' specified temperature limits. Provide 
adequate ventilation space between equipment for co oling. Follow 
manufacturer’s recommendations regarding ventilatio n space between 
amplifiers. 

4. Provide insulated connections of the electrical raceway to equipment 
racks. 

5. Provide continuous raceway/conduit with no more than 40 percent fill 
between wire troughs and equipment racks for all no n-plenum-rated 
cable. Ensure each system is mechanically separated  from each other 
in the wireway. 

C. Wiring Practice: In addition to the mandatory in frastructure 
requirements outlined in VA Construction Specificat ion, Section 27 10 
00, STRUCTURED CABLING, the following additional pr actices shall be 
adhered to: 

1. Comply with requirements for raceways and boxes specified in 
Division 26 Section "Raceway and Boxes for Electric al Systems." 
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2. Execute all wiring in strict adherence to the Na tional Electrical 
Code, applicable local building codes and standard industry 
practices. 

3. Wiring shall be classified according to the foll owing low voltage 
signal types: 

a. Balanced microphone level audio (below -20dBm) o r Balanced line 
level audio (-20dBm to +30dBm) 

b. 70V loudspeaker level audio. 

c. Low voltage DC control or power (less than 48VDC ) 

4. Where raceway is to be EMT (conduit), wiring of differing 
classifications shall be run in separate conduit. W here raceway is 
to be an enclosure (rack, tray, wire trough, utilit y box) wiring of 
differing classifications which share the same encl osure shall be 
mechanically partitioned and separated by at least four inches. 
Where Wiring of differing classifications must cros s, they shall 
cross perpendicular to one another. 

5. Do not splice wiring anywhere along the entire l ength of the run. 
Make sure cables are fully insulated and shielded f rom each other 
and from the raceway for the entire length of the r un.  

6. Do not pull wire through any enclosure where a c hange of raceway 
alignment or direction occurs. Do not bend wires to  less than radius 
recommended by manufacturer. 

7. Replace the entire length of the run of any wire  or cable that is 
damaged or abraided during installation. There are no acceptable 
methods of repairing damaged or abraided wiring. 

8. Use wire pulling lubricants and pulling tensions  as recommended by 
the OEM. 

9. Use grommets around cut-outs and knock-outs wher e conduit or chase 
nipples are not installed. 

10. Do not use tape-based or glue-based cable ancho rs. 

11. Ground shields and drain wires as indicated by the drawings. 

12. Field wiring entering equipment racks shall be terminated as 
follows: 

a. Provide ample service loops at harness break-out s and at plates, 
panels and equipment. Loops should be sufficient to  allow plates, 
panels and equipment to be removed for service and inspection. 

b. Line level and speaker level wiring may be termi nated inside the 
equipment rack using specified terminal blocks (see  “Products”). 
Provide 15percent spare terminals inside each rack.  Microphone 
level wiring may only be terminated at the equipmen t served. 

c. If specified terminal blocks are not designed fo r rack mounting, 
utilize 3/4” plywood or 1/8” thick aluminum plates/ blank panels 
as a mounting surface. Do not mount on the bottom o f the rack. 
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d. Employ permanent strain relief for any cable wit h an outside 
diameter of 1” or greater. 

13. Use only balanced audio circuits unless noted o therwise 

14. Make all connections as follows: 

a. Make all connections using rosin-core solder or mechanical 
connectors appropriate to the application. 

b. For crimp-type connections, use only tools that are specified by 
the manufacturer for the application. 

c. Use only insulated spade lugs on screw terminals . Spade lugs 
shall be sized to fit the wire gauge. Do not exceed  two lugs per 
terminal. 

d. Wire nuts, electrical tape or “Scotch Lock” conn ections are not 
acceptable for any application. 

D. Cable Installation: In addition to the mandatory  infrastructure 
requirements outlined in VA Construction Specificat ion, Section 27 10 
00, STRUCTURED CABLING, the following additional pr actices shall be 
adhered to: 

1. Support cable on maximum 4’-0” centers. Acceptab le means of cable 
support are cable tray, j-hooks, and bridal rings. Velcro wrap cable 
bundles loosely to the means of support with plenum  rated Velcro 
straps. Plastic tie wraps are not acceptable as a m eans to bundle 
cables.  

2. Run cables parallel to walls. 

3. Install maximum of 10 cables in a single row of J-hooks. Provide 
necessary rows of J-hooks as required by the number  of cables. 

4. Do not lay cables on top of light fixtures, ceil ing tiles, 
mechanical equipment, or ductwork. Maintain at leas t 2’-0” clearance 
from all shielded electrical apparatus. 

5. All cables shall be tested after the total insta llation is fully 
complete. All test results are to be documented. Al l cables shall 
pass acceptable test requirements and levels. Contr actor shall 
remedy any cabling problems or defects in order to pass or comply 
with testing. This includes the re-pull of new cabl e as required at 
no additional cost to the Owner. 

6. Ends of cables shall be properly terminated on b oth ends per 
industry and OEM’s recommendations. 

7. Provide proper temporary protection of cable aft er pulling is 
complete before final dressing and terminations are  complete. Do not 
leave cable lying on floor. Bundle and tie wrap up off of the floor 
until you are ready to terminate. 

8. Cover the end of the overall jacket with a 1” (m inimum) length of 
transparent heat-shrink tubing. Cut unused insulate d conductors 2” 
(minimum) past the heat-shrink, fold back over jack et and secure 
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with cable-tie. Cut unused shield/drain wires 2” (m inimum) past the 
Heat-shrink and serve as indicated below. 

9. Cover shield/drain wires with heat-shrink tubing  extending back to 
the overall jacket. Extend tubing ¼” past the end o f unused wires, 
fold back over jacket and secure with cable tie. 

10. For each solder-type connection, cover the bare  wire and solder 
connection with heat-shrink tubing. 

11. Terminate conductors; no cable shall contain un terminated elements. 
Make terminations only at outlets and terminals. 

12. Splices, Taps, and Terminations: Arrange on num bered terminal strips 
in junction, pull, and outlet boxes; terminal cabin ets; and 
equipment enclosures. Cables may not be spliced. 

13. Bundle, lace, and train conductors to terminal points without 
exceeding OEM's limitations on bending radii. Insta ll lacing bars 
and distribution spools. 

14. Cold-Weather Installation: Bring cable to room temperature before 
dereeling. Heat lamps shall not be used. 

15. Cable shall not be run through structural membe rs or be in contact 
with pipes, ducts, or other potentially damaging it ems. 

16. Separation of Wires: (REFER TO RACEWAY INSTALLA TION) Separate 
speaker-microphone, line-level, speaker-level, and power wiring 
runs. Install in separate raceways or, where expose d or in same 
enclosure, separate conductors at least 12 inches a part for speaker 
microphones and adjacent parallel power and telepho ne wiring. 
Separate other intercommunication equipment conduct ors as 
recommended by equipment manufacturer. 

17. Serve all cables as follows: 

a. Cover the end of the overall jacket with a 1” (m inimum) length of 
transparent heat-shrink tubing. Cut unused insulate d conductors 
2” (minimum) past the heat-shrink, fold back over j acket and 
secure with cable-tie. Cut unused shield and drain wires 2” 
(minimum) past the Heat-shrink and serve as indicat ed below. 

b. Cover shield/drain wires with heat-shrink tubing  extending back 
to the overall jacket. Extend tubing ¼” past the en d of unused 
wires, fold back over jacket and secure with cable tie. 

c. For each solder-type connection, cover the bare wire and solder 
connection with heat-shrink tubing. 

E. Labeling: 

1. Clearly, consistently, logically and permanently  mark switches, 
connectors, jacks, relays, receptacles and electron ic and other 
equipment. 

2. Engrave and paint fill all receptacle panels usi ng 1/8” (minimum) 
high lettering and contrasting paint. 
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3. For rack-mounted equipment, use engraved Lamacoi d labels with white 
1/8” (minimum) high lettering on black background. Label the front 
and back of all rack-mounted equipment. 

4. Where multiple pieces of equipment reside in the  same rack group, 
clearly and logically label each indicating to whic h room, channel, 
receptacle location, etc. they correspond. 

5. Permanently label cables at each end, including intra-rack 
connections. Labels shall be covered by the same, t ransparent heat-
shrink tubing covering the end of the overall jacke t. Alternatively, 
computer generated labels of the type which include  a clear 
protective wrap may be used. 

6. Contractor’s name shall appear no more than once  on each continuous 
set of racks. The Contractor’s name shall not appea r on wall plates 
or portable equipment. 

7.   Ensure each OEM supplied equipment has appropr iate UL Labels/Marks 
for the service the equipment is performed permanen tly 
attached/marked. Equipment installed not bearing th ese UL marks will 
not be allowed to be part of the system. The Contra ctor shall bear 
all costs required to provide replacement equipment  with approved UL 
marks. 

 

3.4 PROTECTION OF NETWORK DEVICES 

 Contractor shall protect network devices during un packing and 
installation by wearing manufacturer approved elect rostatic discharge 
(ESD) wrist straps tied to chassis ground. The wris t strap shall meet 
OSHA requirements for prevention of electrical shoc k, should technician 
come in contact with high voltage. 

 

3.5 CLEANING AND PATCHING 

A. It shall be the responsibility of the contractor  to keep their work 
area clear of debris and clean area daily at comple tion of work. 

B. It shall be the responsibility of the contractor  to patch and paint any 
wall or surface that has been disturbed by the exec ution of this work. 

C. The Contractor shall be responsible for providin g any additional 
cutting, drilling, fitting or patching required tha t is not indicated 
as provided by others to complete the work or to ma ke its parts fit 
together properly. 

D. The Contractor shall not damage or endanger a po rtion of the work or 
fully or partially completed construction of the Ow ner or separate 
contractors by cutting, patching or otherwise alter ing such 
construction, or by excavation. The Contractor shal l not cut or 
otherwise alter such construction by the Owner or a  separate contractor 
except with written consent of the Owner and of suc h separate 
contractor; such consent shall not be unreasonably withheld. The 
Contractor shall not unreasonably withhold from the  Owner or a separate 
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Contractor, the Contractor’s consent to cutting or otherwise altering 
the work. 

E. Where coring of existing (previously installed) concrete is specified 
or required, including coring indicated under unit prices, the location 
of such coring shall be clearly identified in the f ield and the 
location shall be approved by the Project Manager p rior to commencement 
of coring work. 

 

3.6 FIREPROOFING 

A. Where MATV cables penetrate fire rated walls, fl oors and ceilings, 
fireproof the opening. 

B. Provide conduit sleeves (if not already provided  by Electrical 
Contractor) for cables that penetrate fire rated wa lls. After the 
cabling installation is complete, install fire proo fing material in and 
around all conduit sleeves and openings. Install fi re proofing material 
thoroughly and neatly. Seal all floor and ceiling p enetrations. 

C. Use only materials and methods that preserve the  integrity of the fire 
stopping system and its rating. 

 

3.7 GROUNDING 

A. Ground cable shields and equipment to eliminate shock hazard and to 
minimize ground loops, commonmode returns, noise pi ckup, cross talk, 
and other impairments. 

B. Signal Ground Terminal: Locate at main equipment  cabinet. Isolate from 
power system and equipment grounding. 

C. Install grounding electrodes as specified in Div ision 26, Section 26 05 
26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS. 

D. Do not use “3rd or 4th” wire internal electrical  system conductors for 
ground. 

E. Do not connect system ground to the building’s e xternal lightning 
protection system. 

F. Do not “mix grounds” of different systems. 

 

PART 4 - TESTING/GUARANTY/TRAINING 

4.1 SYSTEM CLASSIFICATION 

 The PAS System is NFPA listed as an “Emergency and  Public Safety” 
Communications system. Where Code Blue signals are transmitted, that 
listing is elevated to “Life Support.” Therefore, t he following testing 
and guaranty provisions are the minimum to be perfo rmed and provided by 
the contractor and OEM. 
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4.2 PROOF OF PERFORMANCE TESTING 

A. Intermediate Testing: 

1. After completion of 25 – 30 percent the installa tion of a head end 
cabinet(s) and equipment, one microphone console, l ocal and remote 
enunciation stations, 2 zones, 2 sub zones prior to  any further 
work, this portion of the system must be pre-tested , inspected, and 
certified. Each item of installed equipment shall b e checked to 
ensure appropriate UL certification labels are affi xed, NFPA, Life 
Safety, and JCAHCO guidelines are followed, and pro per installation 
practices are followed. The intermediate test shall  include a full 
operational test. 

2. The inspection and test will be conducted by a f actory-certified 
representative and witnessed by a Government Repres entative. The 
results of the inspection will be officially record ed by the 
Government Representative and maintained on file by  the Resident 
Engineer (RE), until completion of the entire proje ct. The results 
will be compared to the Acceptance Test results. An  identical 
inspection may be conducted between the 65 - 75 per cent of the 
system construction phase, at the direction of the Resident 
Engineer. 

B. Pretesting: 

1. Upon completing installation of the PAS System, the Contractor shall 
align, balance, and completely pretest the entire s ystem under full 
operating conditions. 

2. Pretesting Procedure: 

a. During the system pretest the Contractor shall v erify (utilizing 
approved test equipment) that the system is fully o perational and 
meets all the system performance requirements of th is standard. 

b. The Contractor shall pretest and verify that all  system functions 
and specification requirements are met and operatio nal, no 
unwanted aural effects, such as signal distortion, noise pulses, 
glitches, audio hum, poling noise, etc., are presen t. At a 
minimum, each of the following locations shall be f ully pre-
tested: 

1) Central Control Cabinets. 

2) PA Control Stations. 

3) Zone Equipment/Systems. 

4) Sub-Zone Equipment/Systems. 

5) Local and Remote Enunciation Panels. 

6) All Networked locations. 

7) System interface locations (i.e. TELCO, two way radio, etc.). 

8) System trouble reporting. 

9) System Electrical Supervision. 
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10) UPS operation. 

3. The Contractor shall provide four copies of the recorded system 
pretest measurements and the written certification that the system 
is ready for the formal acceptance test shall be su bmitted to the 
Resident Engineer. 

C. Acceptance Test: 

1. After the system has been pre-tested and the Con tractor has 
submitted the pretest results and certification to the Resident 
Engineer, then the Contractor shall schedule an acc eptance test date 
and give the Resident Engineer 30 days written noti ce prior to the 
date the acceptance test is expected to begin. The system shall be 
tested in the presence of a Government Representati ve and an OEM 
certified representative. The system shall be teste d utilizing the 
approved test equipment to certify proof of perform ance and 
Emergency and Public Safety compliance. The test sh all verify that 
the total system meets all the requirements of this  specification. 
The notification of the acceptance test shall inclu de the expected 
length (in time) of the test. 

2. The acceptance test shall be performed on a "go- no-go" basis. Only 
those operator adjustments required to show proof o f performance 
shall be allowed. The test shall demonstrate and ve rify that the 
installed system does comply with all requirements of this 
specification under operating conditions. The syste m shall be rated 
as either acceptable or unacceptable at the conclus ion of the test. 
Failure of any part of the system that precludes co mpletion of 
system testing, and which cannot be repaired in 4 h ours, shall be 
cause for terminating the acceptance test of the sy stem. Repeated 
failures that result in a cumulative time of 8 hour s to affect 
repairs shall cause the entire system to be declare d unacceptable. 
Retesting of the entire system shall be rescheduled  at the 
convenience of the Government.  

D. Acceptance Test Procedure: 

1. Physical and Mechanical Inspection: 

a. The VACO Government Representative will tour all  major areas 
where the system is and all sub-systems are complet ely and 
properly installed to insure they are operationally  ready for 
proof of performance testing. A system inventory in cluding 
available spare parts will be taken at this time. E ach item of 
installed equipment shall be checked to ensure appr opriate UL 
certification labels are affixed. 

b. The system diagrams, record drawings, equipment manuals, 
Telecommunications Infrastructure Plant (TIP) Auto CAD Disks, 
intermediate, and pretest results shall be formally  inventoried 
and reviewed. 

c. Failure of the system to meet the installation r equirements of 
this specification shall be grounds for terminating  all testing. 

2. Operational Test: 
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a. After the Physical and Mechanical Inspection, th e central 
terminating and nurse call master control equipment  shall be 
checked to verify that it meets all performance req uirements 
outlined herein. A spectrum analyzer and sound leve l meter may be 
utilized to accomplish this requirement. 

b. Following the central equipment test, a pillow s peaker (or on 
board speaker) shall be connected to the central te rminating and 
nurse call master control equipment’s output tap to  ensure there 
are no signal distortions such as intermodulation, data noise, 
popping sounds, erratic system functions, on any fu nction. 

c. The distribution system shall be checked at each  interface, 
junction, and distribution point, first, middle, an d last 
intersectional, room, and bed dome light in each le g to verify 
that the nurse call distribution system meets all s ystem 
performance standards. 

d. Each MATV outlet that is controlled by a nurse c all pillow 
speaker shall be functionally tested at the same ti me utilizing 
the Contractor’s approved hospital grade TV receive r and TV 
remote control cable. 

e. The red system and volume stepper switches shall  be checked to 
insure proper operation of the pillow speaker, the volume stepper 
and the red system (if installed). 

f. Additionally, each installed head end equipment,  microphone 
console, amplifier, mixer, distributed speaker/ampl ifier, monitor 
speaker, telephone interface, power supply and remo te amplifiers 
shall be checked insuring they meet the requirement s of this 
specification. 

g. Once these tests have been completed, each insta lled sub-system 
function shall be tested as a unified, functioning and fully 
operating system. The typical functions are: “all c all,” three 
sub-zoned, minimum of 10 minutes of UPS operation, electrical 
supervision, trouble panel, corridor speakers and a udio paging. 

h. Individual Item Test: The Government Representat ive will select 
individual items of equipment for detailed proof of  performance 
testing until 100 percent of the system has been te sted and found 
to meet the contents of this specification. Each it em shall meet 
or exceed the minimum requirements of this document . 

3. Test Conclusion: 

a. At the conclusion of the Acceptance Test, using the generated 
punch list (or discrepancy list) the VA and the Con tractor shall 
jointly agree to the results of the test, and resch edule testing 
on deficiencies and shortages with the Resident Eng ineer. Any 
retesting to comply with these specifications will be done at the 
Contractor's expense. 

b. If the system is declared unacceptable without c onditions, all 
rescheduled testing expenses will be born by the Co ntractor. 
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E. Acceptable Test Equipment 

1. The test equipment shall furnished by the Contra ctor shall have a 
calibration tag of an acceptable calibration servic e dated not more 
than 12 months prior to the test. As part of the su bmittal, a test 
equipment list shall be furnished that includes the  make and model 
number of the following type of equipment as a mini mum: 

a. Spectrum Analyzer. 

b. Signal Level Meter. 

c. Volt-Ohm Meter. 

d. Sound Pressure Level (SPL) Meter. 

e. Oscilloscope. 

f. Random Noise Generator. 

g. Audio Amplifier with External Speaker. 

 

4.3 SYSTEM GUARANTEE PERIOD OF SERVICE 

A. Contractor’s Responsibility: 

1. The Contractor shall guarantee that all provided  material and 
equipment will be free from defects, workmanship an d will remain so 
for a period of one year from date of final accepta nce of the system 
by the VA. The Contractor shall provide OEM’s equip ment warranty 
documents, to the Resident Engineer (or Facility Co ntracting Officer 
if the Facility has taken procession of the buildin g), that 
certifies each item of equipment installed conforms  to OEM published 
specifications. 

2. The Contractor's maintenance personnel shall hav e the ability to 
contact the Contractor and OEM for emergency mainte nance and 
logistic assistance, remote diagnostic testing, and  assistance in 
resolving technical problems at any time. This cont act capability 
shall be provided by the Contractor and OEM at no a dditional cost to 
the VA. 

3. All Contractor maintenance and supervisor person nel shall be fully 
qualified by the OEM and must provide 2 copies of c urrent and 
qualified OEM training certificates and OEM certifi cation upon 
request. 

4. Additionally, the Contractor shall accomplish th e following minimum 
requirements during the two year guarantee period: 

a. Response Time during the Two Year Guarantee Peri od: 

1) The Resident Engineer (or Facility Contracting O fficer if the 
system has been turned over to the Facility) is the  
Contractor’s only official reporting and contact of ficial for 
MATV system trouble calls, during the guarantee per iod. 
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2) A standard work week is considered 8:00 A.M. to 5:00 P.M. or 
as designated by the Resident Engineer (or Facility  
Contracting Officer), Monday through Friday exclusi ve of 
Federal Holidays. 

3) The Contractor shall respond and correct on-site  trouble 
calls, during the standard work week to: 

a) A routine trouble call within 1 working day of i ts report. 
A routine trouble is considered a trouble which cau ses a 
pillow speaker or cordset, 1 master IC control stat ion, 
room station or emergency station to be inoperable.  

b) Routine trouble calls in critical emergency heal th care 
facilities (i.e., cardiac arrest, intensive care un its, 
etc.) shall also be deemed as an emergency trouble call. 
The Resident Engineer (or Facility Contracting Offi cer) 
shall notify the Contractor of this type of trouble  call. 

c) An emergency trouble call within 4 hours of its report. An 
emergency trouble is considered a trouble which cau ses a 
sub-system (ward), distribution point, terminal cab inet, or 
all call system to be inoperable at anytime. 

4) If a PAS component failure cannot be corrected w ithin four 
hours (exclusive of the standard work time limits),  the 
Contractor shall be responsible for providing alter nate nurse 
call equipment. The alternate equipment/system shal l be 
operational within a maximum of 20 hours after the four hour 
trouble shooting time and restore the effected loca tion 
operation to meet the system performance standards.  If any 
sub-system or major system trouble cannot be correc ted within 
one working day, the Contractor shall furnish and i nstall 
compatible substitute equipment returning the syste m or sub-
system to full operational capability, as described  herein, 
until repairs are complete. 

b. Required On-Site Visits during the Two Year Guar anty Period 

1) The Contractor shall visit, on-site, as necessar y, during the 
guarantee period, to perform system preventive main tenance, 
equipment cleaning, and operational adjustments to maintain 
the system according the descriptions identified in  this 
document. 

2) The Contractor shall arrange all Facility visits  with the 
Resident Engineer (or Facility Contracting Officer)  prior to 
performing the required maintenance visits. 

3) Preventive maintenance shall be performed by the  Contractor in 
accordance with the OEM's recommended practice and service 
intervals during non-busy time agreed to by the Res ident 
Engineer (or Facility Contracting Officer) and Cont ractor. 

4) The preventive maintenance schedule, functions a nd reports 
shall be provided to and approved by the Resident E ngineer (or 
Facility Contracting Officer). 
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5) The Contractor shall provide the Resident Engine er (or 
Facility Contracting Officer) a type written report  itemizing 
each deficiency found and the corrective action per formed 
during each required visit or official reported tro uble call. 
The Contractor shall provide the Resident Engineer with sample 
copies of these reports for review and approval at the 
beginning of the Acceptance Test. The following rep orts are 
the minimum required: 

a) The Contractor shall provide a monthly summary a ll 
equipment and sub-systems serviced during this guar antee 
period to Resident Engineer (or Facility Contractin g 
Officer) by the fifth (5th) working day after the e nd of 
each month. The report shall clearly and concisely describe 
the services rendered, parts replaced and repairs 
performed. The report shall prescribe anticipated f uture 
needs of the equipment and systems for preventive a nd 
predictive maintenance. 

b) The Contractor shall maintain a separate log ent ry for each 
item of equipment and each sub-system of the system . The 
log shall list dates and times of all scheduled, ro utine, 
and emergency calls. Each emergency call shall be d escribed 
with details of the nature and causes of emergency steps 
taken to rectify the situation and specific recomme ndations 
to avoid such conditions in the future. 

6) The Resident Engineer (or Facility Contracting O fficer) shall 
convey to the Facility Engineering Officer, 2 copie s of actual 
reports for evaluation. 

a) The Resident Engineer (or Facility Contracting O fficer) 
shall ensure a copy of these reports is entered int o the 
system’s official acquisition documents. 

b) The Facility Chief Engineer shall ensure a copy of these 
reports is entered into the system’s official techn ical 
record documents. 

B. Work Not Included: Maintenance and repair servic e shall not include the 
performance of any work due to improper use; accide nts; other vendor, 
contractor, or owner tampering or negligence, for w hich the Contractor 
is not directly responsible and does not control. T he Contractor shall 
immediately notify the Resident Engineer or Facilit y Contracting 
Officer in writing upon the discovery of these inci dents. The Resident 
Engineer or Facility Contracting Officer will inves tigate all reported 
incidents and render 

 

4.4 TRAINING 

A. Provide thorough training of the owner’s enginee ring and maintenance 
staff. 

B. Provide the following minimum training times and  durations: 
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1. 24 hours prior to opening 

2. 24 hours during the opening week 

3. 24 hours for supervisors and system administrato rs 

- - - E N D - - - 

 


