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SECTION 26 24 16
PANELBOARDS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
panelboards components.

B. All Panelboards within the area of work are existing.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 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 ELECTRICAL 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 compliance with
drawings and specifications.

b. Include electrical ratings, dimensions, mounting details,
materials, required clearances, terminations, weight, circuit
breakers, wiring and connection diagrams, accessories, and
nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals including technical data
sheets, wiring diagrams, and information for ordering circuit
breakers and replacement parts.

1) Include schematic diagrams, with all terminals identified,

matching terminal identification in the panelboards.
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2) Include information for testing, repair, troubleshooting,
assembly, and disassembly.
b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the

following.
a. Certification by the manufacturer that the panelboards conform to

the requirements of the drawings and specifications.

1.5 APPLICABLE PUBLICATIONS

A.

PART 2

Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.

International Code Council (ICC):

IBC-12. . i iiiiiien e International Building Code

National Electrical Manufacturers Association (NEMA) :

PB 1-11...cuiiiinnnnn Panelboards
250-08. . iiiiii i Enclosures for Electrical Equipment (1,000V
Maximum)

National Fire Protection Association (NFPA):
O Pt National Electrical Code (NEC)
TOE-12. .0t iiiiiennn. Standard for Electrical Safety in the Workplace

Underwriters Laboratories, Inc. (UL):

50-95. ... i Enclosures for Electrical Equipment
67-09. it e e Panelboards
489-09. ..ttt Molded Case Circuit Breakers and Circuit

Breaker Enclosures

- PRODUCTS

2.1 GENERAL REQUIREMENTS

A.

Panelboards shall be in accordance with NEC, NEMA, UL, as specified,
and as shown on the drawings.

Bus bar connections to the branch circuit breakers shall be the
“distributed phase” or “phase sequence” type.

Mechanical lugs furnished with panelboards shall be cast, stamped, or
machined metal alloys listed for use with the conductors to which they
will be connected.

Copper Buss (aluminum buss not acceptable).
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2.2 MOLDED CASE CIRCUIT BREAKERS

A.

PART

Circuit breakers shall be per UL, NEC, as shown on the drawings, and as

specified.

Circuit breakers shall be bolt-on type.

Circuit breakers shall have minimum interrupting rating as required to

withstand the available fault current, but not less than:

1. 120/208 V Panelboard: 10,000 A symmetrical.

2. 277/480 V Panelboard: 14,000 A symmetrical.

Circuit breakers shall have automatic, trip free, non-adjustable,

inverse time, and instantaneous magnetic trips for less than 400 A

frame.

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 type with long time
delay and instantaneous characteristics, a common trip bar for all
poles and a single operator.

6. Electrically and mechanically trip free.

7. An operating handle which indicates closed, tripped, 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, shunt 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.

10. For circuit breakers being added to existing panelboards, coordinate
the breaker type with existing panelboards. Modify the panel
directory accordingly.

3 - EXECUTION

3.1 INSTALLATION

A.

Installation shall be in accordance with the manufacturer’s
instructions, the NEC, as shown on the drawings, and as specified.
Install a printed schedule of circuits in each panelboard after
approval by the Resident Engineer. Schedules shall reflect final load

descriptions, room numbers, and room names connected to each circuit
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breaker. Schedules shall be printed on the panelboard directory cards
and be installed in the appropriate panelboards

C. Provide blank cover for each unused circuit breaker mounting space.

D. Rust and scale shall be removed from the inside of existing enclosures
where new interior components are to be installed. Paint inside of
enclosures with rust-preventive paint before the new interior
components are installed. Provide new trim. Trim shall fit tight to the
enclosure.

E. Panelboard enclosures shall not be used for conductors feeding through,
spliced, or tapping off to other enclosures or devices.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer's recommendations. In
addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and approved
shop drawings.

b. Inspect physical, electrical, and mechanical condition.

Verify appropriate anchorage and required area clearances.

d. Verify that circuit breaker sizes and types correspond to
approved shop drawings.

e. To verify tightness of accessible bolted electrical connections,
use the calibrated torque-wrench method or perform thermographic
survey after energization.

f. Vacuum-clean enclosure interior. Clean enclosure exterior.

3.3 FOLLOW-UP VERIFICATION

A. Upon completion of acceptance checks, settings, and tests, the
Contractor shall demonstrate that the panelboards are in good operating
condition and properly performing the intended function.

---END---

26 24 16 - 4



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents
11-01-22
SECTION 26 25 11
BUSWAYS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and

testing of busways for use in electrical systems rated 600 V and below.
1.2 RELATED WORK

A. Section 07 84 00, FIRESTOPPING: Sealing around busway penetrations to
maintain the integrity of fire-resistant rated construction.

B. Section 07 92 00, JOINT SEALANTS: Sealing around busway penetrations
through the building envelope to prevent moisture migration into the
building.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 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: Circuit breakers for use in plug-in
busway.

F. Section 26 29 21, ENCLOSED SWITCHES AND CIRCUIT BREAKERS: Switches and
fuses for use in plug-in busway.

1.3 QUALITY ASSURANCE

A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following
requirements:

1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:
1) Electrical ratings, dimensions, mounting details and position,
mounting method, vertical supports, materials, fire stops, and

weatherproofing.

26 25 11 - 1



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

11-01-22
2) Detailed coordinated connections to equipment terminations

such as switchgear, switchboards, and transformers.

3) Coordination Drawings: Submit floor plans and sections, drawn
to scale. Include bus assembly layouts and relationships
between components and adjacent structural, mechanical, and
electrical elements. Indicate vertical and horizontal
enclosed busway runs, offsets, transitions, and clearances for
access above and to the side of enclosed busways. Indicate
vertical elevation of busway above the floor or bottom of
structure. Indicate support locations, type of support, and

weight on each support.

c. Certification from the manufacturer that representative busway
has been seismically tested to International Building Code
requirements. Certification shall be based upon simulated
seismic forces on a shake table or by analytical methods, but not
by experience data or other methods.

2. Manuals:

a. Submit complete maintenance and operating manuals including
technical data sheets, and information for ordering replacement
parts.

1) Include information for testing, repair, troubleshooting,
assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the

following.

a. Certification by the manufacturer that the busway conforms to the
requirements of the drawings and specifications.

b. Certification by the Contractor that the busway has been properly
installed, adjusted, and tested.

1.5 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,
supplement and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.

International Code Council (ICC):
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IBC-21 . i iiiii it iiiienn International Building Code

C. National Electrical Manufacturers Association (NEMA) :
BU 1.1-10.....c0ituea... General Instructions for Handling,
Installation, Operation and Maintenance of
Busway Rated 600 Volts or Less
BU 1.2-13....00iiieenen.. Application Information for Busway Rated 600
Volts or Less
D. National Fire Protection Association (NFPA):
JO0=23 . i it e e e e e e e National Electrical Code (NEC)

E. Underwriters Laboratories Inc. (UL):

PART 2 - PRODUCTS
2.1 MATERIAL
A. Busway shall be in accordance with NEMA and UL.
Busway shall be rated as shown on the drawings.

Busway shall have the following features:

1. For indoor locations; feeder type, totally enclosed and moisture
resistant.

3. Short circuit current rating shall not be less than 42,000 A, or as
required to withstand the available fault current shown on the
drawings, whichever is higher.

4. 3-phase, 4-wire, with full neutral, except where 3-phase, 3-wire is
shown on the drawings.

5. Internal 50%-rated ground bus bar. Busway housing is not allowed to
serve as the equipment grounding conductor.

6. All bus bars, phase, neutral, and ground, for each busway shall be
within a single housing.

7. Bus Bars:

a. Shall be full round edge rectangular copper of sufficient cross-
section to provide full current rating without exceeding a
temperature rise of 55° C above a 40° C ambient.

b. Interconnection joints shall be tin or silver plated, with steel
bolts, nuts, and Belleville washers.

c. Shall be completely insulated with flame-retardant, track-
resistant, self-extinguishing insulation.

8. Housings:

a. Shall be steel or aluminum, with continuous mounting rails.
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b. Shall be thoroughly cleaned and painted at the factory with
primer and the manufacturer's standard finish.
Shall have rustproof metal hardware.

d. Provide external flanges and weatherproofing at busway entrances
to buildings.

e. For busways that pass through fire-resistant rated construction,
incorporate listed fire stops within the busway housings and
external flanges.

f. Install expansion fittings in the busway runs in compliance with
the manufacturer's standard recommendations.

g. The temperature rise at any point on the housing shall not exceed
30° C above an ambient temperature of 40° C.

9. Busway shall not be reduced in size at any point.

10. Provide manufacturer’s fittings and accessories, including but not
limited to elbows, tees, tap boxes, transformer taps, end boxes,
expansion fittings, offsets, adapters, hangers, and mounting
hardware.

D. Dimensions and Configuration:

1. Configure within the space designated for busway installation.

2. Coordinate busway routing with equipment installation by other
trades to avoid conflicts.

3. Make final field measurements and check them with the busway
coordination drawings prior to authorization of fabrication of the
busways.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall be in accordance with the NEC, as shown on the
drawings, and manufacturer’s instructions.

B. Support busways as required by the NEC and as required by
manufacturer’s shop drawings.

C. In seismic areas, busway shall be adequately anchored and braced per
details on structural contract drawings to withstand the seismic forces
at the location where installed.

D. Coordinate all of the busway terminations to equipment to ensure proper
phasing.
E. Tighten bolted connections with a torque wrench to values as required

by the manufacturer.
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F. Install expansion fittings at locations where busways cross building

expansion joints. Install at other locations so distance between
expansion fittings does not exceed manufacturer's recommended distance
between fittings.

Install fire-stop assemblies per Section 07 84 00, FIRESTOPPING where
busways penetrate fire-resistant construction.

Install weatherproofing fittings and flanges where busways penetrate
exterior elements such as walls or roofs. Seal around openings to make

weathertight according to Section 07 92 00, JOINT SEALANTS.

3.2 ACCEPTANCE CHECKS AND TESTS

A.

Perform manufacturer’s required field tests in accordance with the
manufacturer's recommendations. In addition, include the following:
1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specifications and approved
shop drawings.

b. Inspect physical, electrical, and mechanical condition.

c. Verify appropriate anchorage, required area clearances, and
correct alignment.

d. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method, or performing thermographic
survey after energization.

e. Verify appropriate equipment grounding.

f. Examine outdoor busways for removal of weep-hole plugs, if
applicable, and the correct installation of joint shield.

2. Electrical Tests:

a. After installation, test busway phase-to-phase and phase-to-
ground resistance with an insulation resistance tester.
Resulting values shall not be less than one megohm.

FOLLOW-UP VERIFICATION
After the busways have been energized for a minimum of 30 days, repeat
the torque wrench tightening of all bolt connections.

--—-END---
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SECTION 26 27 26
WIRING DEVICES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and

testing of wiring devices.
1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one section of
Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Cables and wiring.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and
boxes.

E. Section 26 51 00, INTERIOR LIGHTING: LED drivers for use with manual
dimming controls.

1.3 QUALITY ASSURANCE

A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following
requirements:

1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Include electrical ratings, dimensions, mounting details,
construction materials, grade, and termination information.
2. Manuals:
a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets and information for ordering replacement

parts.
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b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the wiring devices conform
to the requirements of the drawings and specifications.

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 specification to the extent
referenced. Publications are referenced in the text by basic
designation only.

National Electrical Manufacturers Association (NEMA) :

WD 1-99(R2015) .......... General Color Requirements for Wiring Devices
WD 6-16 ....cvviininnnn.. Wiring Devices - Dimensional Specifications
National Fire Protection Association (NFPA):

TO=17. . iiiiiiiinn. National Electrical Code (NEC)

99-18. it Health Care Facilities

Underwriter’s Laboratories, Inc. (UL):

S Surface Metal Raceways and Fittings
20=-10. ..ttt et General-Use Snap Switches

231-16. . i Power Outlets

467-13. . e Grounding and Bonding Equipment
498-17. . it Attachment Plugs and Receptacles
943-16. . i i it Ground-Fault Circuit-Interrupters
1449-14 . ... i nn. Surge Protective Devices

1472-15. 0.0 iiiieennn. Solid State Dimming Controls

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 nickel plated brass, brass, nickel plated
steel or galvanize steel with break-off plaster ears, and shall
include a self-grounding feature. Terminal screws shall be brass,

brass plated or a copper alloy metal.
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2.

Receptacles shall have provisions for back wiring with separate
metal clamp type terminals (four minimum) and side wiring from four

captively held binding screws.

B. Duplex Receptacles - Hospital-grade: shall be listed for hospital

grade, single phase, 20 ampere, 120 volts, 2-pole, 3-wire, NEMA 5-20R,

with break-off feature for two-circuit operation.

1.
2.

Bodies shall be ivory in color.

Switched duplex receptacles shall be wired so that only the top

receptacle is switched. The lower receptacle shall be unswitched.

Duplex Receptacles on Emergency Circuit:

a. In rooms without emergency powered general lighting, the
emergency receptacles shall be of the self-illuminated type.

Ground Fault Current Interrupter (GFCI) Duplex Receptacles: Shall be

an integral unit, hospital-grade, suitable for mounting in a

standard outlet box, with end-of-life indication and provisions to

isolate the face due to improper wiring. GFCI receptacles shall be

self-test receptacles in accordance with UL 943.

a. Ground fault interrupter shall consist of a differential current
transformer, self-test, solid state sensing circuitry and a
circuit interrupter switch. Device shall have nominal sensitivity
to ground leakage current of 4-6 milliamperes and shall function
to interrupt the current supply for any value of ground leakage
current above five milliamperes (+ or - 1 milliampere) on the
load side of the device. Device shall have a minimum nominal
tripping time of 0.025 second.

b. Self-test function shall be automatically initiated within 5
seconds after power is activated to the receptacles. Self-test
function shall be periodically and automatically performed every
3 hours or less.

c. End-of-1life indicator light shall be a persistent flashing or
blinking light to indicate that the GFCI receptacle is no longer
in service.

Tamper-Resistant Duplex Receptacles:

a. Bodies shall be gray in color.

1) Shall permit current to flow only while a standard plug is in
the proper position in the receptacle.
2) Screws exposed while the wall plates are in place shall be the

tamperproof type.
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C.

Duplex Receptacles - Non-hospital Grade: shall be the same as duplex
receptacles - hospital grade in accordance with sections 2.1A and 2.1B
of this specification, except for the hospital grade listing.

1. Bodies shall be brown nylon.

Receptacles - 20, 30, and 50 ampere, 250 Volts: Shall be complete with

appropriate cord grip plug.

Weatherproof Receptacles: Shall consist of a duplex receptacle, mounted

in box with a gasketed, weatherproof, cast metal cover plate and cap

over each receptacle opening. The cap shall be permanently attached to
the cover plate by a spring-hinged flap. The weatherproof 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.

Surge Protective (TVSS) Receptacles shall have integral surge

suppression in line to ground, line to neutral, and neutral to ground

modes.

1. TVSS Components: Multiple metal-oxide varistors; with a nominal
clamp-level rating of 400 Volts, and minimum single transient pulse
energy dissipation of 210 Joules.

2. Active TVSS Indication: LED, visible in face of device to indicate

device is active or no longer in service.

2.2 TOGGLE SWITCHES

A.

Toggle switches shall be totally enclosed tumbler type with nylon
bodies. Handles shall be ivory in color unless otherwise specified or
shown on the drawings.

1. Switches installed in hazardous areas shall be explosion-proof type
in accordance with the NEC and as shown on the drawings.

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 back wiring with
separate metal wiring clamps and side wiring with captively held
binding screws.

3. Switches shall be rated 20 amperes at 120-277 Volts AC.

MANUAL DIMMING CONTROL

Electronic full-wave manual slide dimmer with on/off switch and audible

frequency and EMI/RFI suppression filters.

Manual dimming controls shall be fully compatible with LED dimming

driver and be approved by the driver manufacturer, shall operate over
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full specified dimming range, and shall not degrade the performance or
rated life of the lamp.

Provide single-pole, three-way or four-way, as shown on the drawings.
Manual dimming control and faceplates shall be ivory in color unless

otherwise specified.

2.4 WALL PLATES

A.

Wall plates for switches and receptacles shall be type 302 stainless
steel. Oversize plates are not acceptable.

For receptacles or switches mounted adjacent to each other, wall plates
shall be common for each group of receptacles or switches.

In areas requiring tamperproof wiring devices, wall plates shall be
type 302 stainless steel, and shall have tamperproof screws and beveled
edges.

Duplex Receptacles on Emergency Circuit: Wall plates shall be red nylon
with the word "EMERGENCY" engraved in 6 mm (1/4 inch) white letters.
Wall plates shall be type 302 stainless steel, with the word
“EMERGENCY” engraved in 6 mm (1/4 inch) red letters.

2.5 SURFACE MULTIPLE-OUTLET ASSEMBLIES

A.

Shall have the following features:
1. Enclosures:

a. Thickness of steel shall be not less than 1 mm (0.040 inch) for
base and cover. Nominal dimensions shall be 40 mm x 70 mm (1-1/2
inches by 2-3/4 inches) with inside cross sectional area not less
than 2250 square mm (3-1/2 square inches). The enclosures shall
be thoroughly cleaned, phosphatized, and painted at the factory
with primer and the manufacturer's standard baked enamel finish.

2. Receptacles shall be duplex, hospital grade. See paragraph

'RECEPTACLES' in this Section. Device cover plates shall be the

manufacturer's standard corrosion resistant finish and shall not

exceed the dimensions of the enclosure.
3. Unless otherwise shown on drawings, receptacle spacing shall be 600

mm (24 inches) on centers.

4. Conductors shall be as specified in Section 26 05 19, LOW-VOLTAGE

ELECTRICAL POWER CONDUCTORS AND CABLE.

5. Installation fittings shall be the manufacturer’s standard bends,
offsets, device brackets, inside couplings, wire clips, elbows, and
other components as required for a complete system.

6. Bond the assemblies to the branch circuit conduit system.
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PART 3 - EXECUTION

3.1 INSTALLATION

A.

Installation shall be in accordance with the NEC and as shown as on the
drawings.

Install wiring devices after wall construction and painting is
complete.

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.

Outlet boxes for toggle switches and manual dimming controls shall be
mounted on the strike side of doors.

Provide barriers in multi-gang outlet boxes to comply with the NEC.
Coordinate the electrical work with the work of other trades to ensure
that wiring device flush outlets are positioned with box openings
aligned with the face of the surrounding finish material. Pay special
attention to installations in cabinet work, and in connection with
laboratory equipment.

Exact field locations of floors, walls, partitions, doors, windows, and
equipment may vary from locations shown on the drawings. Prior to
locating sleeves, boxes and chases for roughing-in of conduit and
equipment, the Contractor shall coordinate exact field location of the
above items with other trades.

Install wall switches 1.2 M (48 inches) above floor, with the toggle
OFF position down.

Install wall dimmers 1.2 M (48 inches) above floor.

Install receptacles 450 mm (18 inches) above floor, and 152 mm (6
inches) above counter backsplash or workbenches. Install specific-use
receptacles at heights shown on the drawings.

Install horizontally mounted receptacles with the ground pin to the
right.

When required or recommended by the manufacturer, use a torque
screwdriver. Tighten unused terminal screws.

Label device plates with a permanent adhesive label 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, and the latest NFPA 99. In addition,

include the following:
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1. Visual Inspection and Tests:
Inspect physical and electrical conditions.

b. Vacuum-clean surface metal raceway interior. Clean metal raceway
exterior.

c. Test wiring devices for damaged conductors, high circuit
resistance, poor connections, inadequate fault current path,
defective devices, or similar problems using a portable
receptacle tester. Correct circuit conditions, remove
malfunctioning units and replace with new, and retest as
specified above.

d. Test GFCI receptacles.

2. Receptacle testing in the Patient Care Spaces, such as retention
force of the grounding blade of each receptacle, shall comply with the

latest NFPA 99.

-—-END---
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SECTION 26 29 11
MOTOR CONTROLLERS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and
testing of motor controllers, including all low- and medium-voltage
motor controllers and manual motor controllers, indicated as motor
controllers in this section, and low-voltage variable speed motor
controllers.

B. Motor controllers, whether furnished with the equipment specified in
other sections or otherwise (with the exception of elevator motor
controllers specified in Division 14 and fire pump controllers
specified in Division 21), shall meet this specification and all
related specifications.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL 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 ELECTRICAL 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 compliance with
drawings and specifications.
b. Include electrical ratings, dimensions, weights, mounting
details, materials, overcurrent protection devices, overload
relays, sizes of enclosures, wiring diagrams, starting

characteristics, interlocking, and accessories.
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2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information for
ordering replacement parts.

1) Wiring diagrams shall have their terminals identified to
facilitate installation, maintenance, and operation.

2) Wiring diagrams shall indicate internal wiring for each item
of equipment and interconnections between the items of
equipment.

3) Elementary schematic diagrams shall be provided for clarity of
operation.

4) Include the catalog numbers for the correct sizes of overload
relays for the motor controllers.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the motor controllers
conform to the requirements of the drawings and specifications.

b. Certification by the Contractor that the motor controllers 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 specification to the

extent referenced. Publications are referenced in the text by basic

designation only.

Institute of Electrical and Electronic Engineers (IEEE):

519-92. ... . i i Recommended Practices and Requirements for
Harmonic Control in Electrical Power Systems

C37.90.1-02............. Standard Surge Withstand Capability (SWC) Tests
for Relays and Relay Systems Associated with
Electric Power Apparatus

International Code Council (ICC):

IBC-12. . ittt iiieeenn International Building Code

National Electrical Manufacturers Association (NEMA) :
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ICS 1-08.. ... Industrial Control and Systems: General
Requirements
ICS 1.1-09. ..., Safety Guidelines for the Application,

PART 2

Installation and Maintenance of Solid State
Control

ICS 2-05. ... Industrial Control and Systems Controllers,
Contactors, and Overload Relays Rated 600 Volts

ICS 4-05..... .. Industrial Control and Systems: Terminal Blocks
ICS 606 c e eeeeeeenn. Industrial Control and Systems: Enclosures
ICS 7-06. . iieeneennn. Industrial Control and Systems: Adjustable-

Speed Drives

ICS 7.1-06...ciiiienen.. Safety Standards for Construction and Guide for
Selection, Installation, and Operation of
Adjustable-Speed Drive Systems

MG 1 Part 31............ Inverter Fed Polyphase Motor Standards

National Fire Protection Association (NFPA):

TO-11.. ... National Electrical Code (NEC)

Underwriters Laboratories Inc. (UL):

508A-07. ... Industrial Control Panels
508C-07...cvviiiinnnn.. Power Conversion Equipment
UL 1449-06....ccvveeenn.. Surge Protective Devices

- PRODUCTS

2.1 MOTOR CONTROLLERS

A.

Motor controllers shall comply with IEEE, NEMA, NFPA, UL, and as shown
on the drawings.
Motor controllers shall be separately enclosed, unless part of another
assembly.
Motor controllers shall be combination type, with magnetic controller
per Paragraph 2.3 below and with fused switch disconnecting means, with
external operating handle with lock-open padlocking positions and ON-
OFF position indicator.
Fused Switches:
Quick-make, quick-break type.
b. Minimum duty rating shall be NEMA classification Heavy Duty (HD)
for 240 Volts and 480 Volts.
c. Horsepower rated, and shall have the following features:

1) Copper blades, visible in the OFF position.
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2) An arc chute for each pole.
3) Fuse holders for the sizes and types of fuses specified or as
shown on the drawings.
Motor Circuit Protectors:
Magnetic trip only.
b. Bolt-on type with a minimum interrupting rating as indicated on
the drawings.
c. Equipped with automatic, adjustable magnetic trip. Magnetic trip

shall be adjustable up to 1300% of the motor full load amperes.

D. Enclosures:

1.

Enclosures shall be NEMA-type rated 1, 3R, or 12 as indicated on the
drawings or as required per the installed environment.

Enclosure doors shall be interlocked to prevent opening unless the
disconnecting means is open. A "defeater" mechanism shall allow for
inspection by qualified personnel with the disconnect means closed.
Provide padlocking provisions.

All metal surfaces shall be thoroughly cleaned, phosphatized, and
factory primed prior to applying light gray baked enamel finish.

E. Motor control circuits:

1.
2.

Shall operate at not more than 120 Volts.

Shall be grounded, except where the equipment manufacturer
recommends that the control circuits be isolated.

For each motor operating over 120 Volts, incorporate a separate,
heavy duty, control transformer within each motor controller
enclosure.

Incorporate primary and secondary overcurrent protection for the

control power transformers.

F. Overload relays:

1.
2.
3.

Thermal type. Devices shall be NEMA type.

One for each pole.

External overload relay reset pushbutton on the door of each motor
controller enclosure.

Overload relays shall be matched to nameplate full-load current of
actual protected motor and with appropriate adjustment for duty
cycle.

Thermal overload relays shall be tamperproof, not affected by
vibration, manual reset, sensitive to single-phasing, and shall have

selectable trip classes of 10, 20 and 30.
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G.

Hand-Off-Automatic (H-O-A) switch is required unless specifically
stated on the drawings as not required for a particular controller. H-
O-A switch shall be operable without opening enclosure door. H-0-A
switch is not required for manual motor controllers.

Incorporate into each control circuit a 120 Volt, electronic time-delay
relay (ON delay), minimum adjustable range from 0.3 to 10 minutes, with
transient protection. Time-delay relay is not required where H-0O-A
switch is not required.

Unless noted otherwise, equip each motor controller with not less than
two normally open (N.O.) and two normally closed (N.C.) auxiliary
contacts.

Provide green (RUN) and red (STOP) pilot lights.

Motor controllers incorporated within equipment assemblies shall also
be designed for the specific requirements of the assemblies.

Additional requirements for specific motor controllers, as indicated in

other specification sections, shall also apply.

2.2 MANUAL MOTOR CONTROLLERS

A.

Shall be in accordance with applicable requirements of 2.1 above.
Fractional horsepower manual motor controllers shall have the following
features:

1. Controllers shall be general-purpose Class A, manually operated type
with full voltage controller for fractional horsepower induction
motors.

2. Units shall include thermal overload relays, red pilot light, and
toggle operator.

2.3 LOW-VOLTAGE VARIABLE SPEED MOTOR CONTROLLERS (VSMC)

VSMC shall be in accordance with applicable portions of 2.1 above.

VSMC shall be electronic, with adjustable frequency and voltage, three
phase output, capable of driving standard NEMA B three-phase induction
motors at full rated speed. The control technique shall be pulse width
modulation (PWM), where the VSMC utilizes a full wave bridge design
incorporating diode rectifier circuitry. Silicon controlled rectifiers
or other control techniques are not acceptable.

VSMC shall be suitable for variable torque loads, and shall be capable
of providing sufficient torque to allow the motor to break away from

rest upon first application of power.
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D.

VSMC shall be capable of operating within voltage parameters of plus 10
to minus 15 percent of line voltage, and be suitably rated for the full
load amps of the maximum watts (HP) within its class.

Minimum efficiency shall be 95 percent at 100 percent speed and 85

percent at 50 percent speed.

The displacement power factor of the VSMC shall not be less than 95

percent under any speed or load condition.

VSMC current and voltage harmonic distortion shall not exceed the

values allowed by IEEE 519.

VSMC shall have the following features:

1. Isolated power for control circuits.

2. Manually resettable overload protection for each phase.

3. Adjustable current limiting circuitry to provide soft motor
starting. Maximum starting current shall not exceed 200 percent of
motor full load current.

4. Independent acceleration and deceleration time adjustment, manually
adjustable from 2 to 2000 seconds. Set timers to the equipment
manufacturer's recommended time in the above range.

5. Control input circuitry that will accept 4 to 20 mA current or 0-10
VDC voltage control signals from an external source.

6. Automatic frequency adjustment from 1 Hz to 300 Hz.

7. Circuitry to initiate an orderly shutdown when any of the conditions
listed below occur. The VSMC shall not be damaged by any of these
electrical disturbances and shall automatically restart when the
conditions are corrected. The VSMC shall be able to restart into a
rotating motor operating in either the forward or reverse direction
and matching that frequency.

Incorrect phase sequence.

a.
b. Single phasing.

Q

Overvoltage in excess of 10 percent.

[oF

Undervoltage in excess of 15 percent.

e. Running overcurrent above 110 percent (VSMC shall not
automatically reset for this condition.)

f. Instantaneous overcurrent above 150 percent (VSMC shall not
automatically reset for this condition).

g. Short duration power outages of 12 cycles or less (i.e.,

distribution line switching, generator testing, and automatic

transfer switch operations.)
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I. VSMC shall include an input circuit breaker which will disconnect all
input power, interlocked with the door so that the door cannot be
opened with the circuit breaker in the closed position.

VSMC shall include a 5% line reactor and a RFI/EMI filter.

K. Surge Suppression: Provide three-phase protection against damage from
supply voltage surges in accordance with UL 1449.

L. VSMC shall include front-accessible operator station, with sealed
keypad and digital display, which allows complete programming,
operating, monitoring, and diagnostic capabilities.

1. Typical control functions shall include but not be limited to:
HAND-OFF-AUTOMATIC-RESET, with manual speed control in HAND mode.

b. NORMAL-BYPASS.

c. NORMAL-TEST, which allows testing and adjusting of the VSMC while
in bypass mode.

2. Typical monitoring functions shall include but not be limited to:

a. Output frequency (Hz).

b. Motor speed and status (run, stop, fault).

c. Output voltage and current.

3. Typical fault and alarm functions shall include but not be limited
to:

a. Loss of input signal, under- and over-voltage, inverter
overcurrent, motor overload, critical frequency rejection with
selectable and adjustable deadbands, instantaneous line-to-line
and line-to-ground overcurrent, loss-of-phase, reverse-phase, and
short circuit.

b. System protection indicators indicating that the system has
shutdown and will not automatically restart.

M. VSMC shall include two N.O. and two N.C. dry contacts rated 120 Volts,
10 amperes, 60 Hz.

N. Hardware, software, network interfaces, gateways, and programming to
control and monitor the VSMC by control systems specified in other
specification sections, including but not limited to Divisions 22 and
23.

0. Network communications ports: As required for connectivity to control
systems specified in other specification sections, including but not

limited to Divisions 22 and 23.
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Communications protocols: As required for communications with control

systems specified in other specification sections, including but not

limited to Divisions 22 and 23.

Bypass controller: Provide contactor-style bypass, arranged to bypass

the inverter.

1. Inverter Output Contactor and Bypass Contactor: Load-break NEMA-
rated contactor.

2. Motor overload relays.

3. HAND-OFF-AUTOMATIC bypass control.

Bypass operation: Transfers motor between inverter output and bypass

circuit, manually, automatically, or both. VSMC shall be capable of

stable operation (starting, stopping, and running), and control by fire

alarm and detection systems, with motor completely disconnected from

the inverter output. Transfer between inverter and bypass contactor

and retransfer shall only be allowed with the motor at zero speed.

Inverter Isolating Switch: Provide non-load-break switch arranged to

isolate inverter and permit safe troubleshooting and testing of the

inverter, both energized and de-energized, while motor is operating in

bypass mode. Include padlockable, door-mounted handle mechanism.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Install motor controllers in accordance with the NEC, as shown on the
drawings, and as recommended by the manufacturer.

Install manual motor controllers in flush enclosures in finished areas.
Set field-adjustable switches, auxiliary relays, time-delay relays,
timers, and electronic overload relay pickup and trip ranges.

Program variable speed motor controllers per the manufacturer’s
instructions and in coordination with other trades so that a complete
and functional system is delivered.

Adjust trip settings of circuit breakers and motor circuit protectors
with adjustable instantaneous trip elements. Initially adjust at six
times the motor nameplate full-load ampere ratings and attempt to start
motors several times, allowing for motor cooldown between starts. If
tripping occurs on motor inrush, adjust settings in increments until
motors start without tripping. Do not exceed eight times the motor
full-load amperes (or 11 times for NEMA Premium Efficiency motors if
required) . Where these maximum settings do not allow starting of a

motor, notify COR before increasing settings.
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3.2 ACCEPTANCE CHECKS AND TESTS

A.

Perform manufacturer’s required field tests in accordance with the

manufacturer's recommendations. In addition, include the following:

1. Visual Inspection and Tests:

a.

Compare equipment nameplate data with specifications and approved
shop drawings.

Inspect physical, electrical, and mechanical condition.

Verify appropriate anchorage, required area clearances, and
correct alignment.

Verify that circuit breaker, motor circuit protector, and fuse
sizes and types correspond to approved shop drawings.

Verify overload relay ratings are correct.

Vacuum-clean enclosure interior. Clean enclosure exterior.
Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method in accordance with manufacturer’s
published data.

Test all control and safety features of the motor controllers.
For low-voltage variable speed motor controllers, final
programming and connections shall be by a factory-trained
technician. Set all programmable functions of the variable speed

motor controllers to meet the requirements and conditions of use.

3.3 FOLLOW-UP VERIFICATION

A.

Upon completion of acceptance checks, settings, and tests, the

Contractor shall show by demonstration in service that the motor

controllers are in good operating condition and properly performing the

intended functions.

3.4 SPARE PARTS

A. Two weeks prior to the final inspection, provide one complete set of

spare fuses for each motor controller.

3.5 INSTRUCTION

A. Furnish the services of a factory-trained technician for two 4-hour

training periods for instructing personnel in the maintenance and

operation of the motor controllers, on the dates requested by the COR.

---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, installation, 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 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

C. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
for possible ground faults.

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.

E. Section 26 24 16, PANELBOARDS: Molded-case circuit breakers.

1.3 QUALITY ASSURANCE

A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

A. Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following
requirements:

1. Shop Drawings:
a. Submit sufficient information to demonstrate compliance with
drawings and specifications.
b. Submit the following data for approval:

1) Electrical ratings, dimensions, mounting details, materials,
required clearances, terminations, weight, fuses, circuit
breakers, wiring and connection diagrams, accessories, and
device nameplate data.

2. Manuals:
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a. Submit complete maintenance and operating manuals including
technical data sheets, wiring diagrams, and information for
ordering fuses, circuit breakers, and replacement parts.

1) Include schematic diagrams, with all terminals identified,
matching terminal identification in the enclosed switches and
circuit breakers.

2) Include information for testing, repair, troubleshooting,
assembly, and disassembly.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the enclosed switches and
circuit breakers conform to the requirements of the drawings and
specifications.

b. Certification by the Contractor that the enclosed switches and
circuit breakers 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 specification to the

extent referenced. Publications are referenced in the text by

designation only.

International Code Council (ICC):

IBC-15. . it iiiiiia International Building Code

National Electrical Manufacturers Association (NEMA) :

L e Low Voltage Cartridge Fuses

KS 1-13. .. iiiiiiiennnn. Heavy Duty Enclosed and Dead-Front Switches
(600 Volts Maximum)

National Fire Protection Association (NFPA):

TO=17. . iiiiiiiinn. National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

98=16. ittt it Enclosed and Dead-Front Switches
248 1-11... i Low Voltage Fuses
48913 . . ittt e Molded Case Circuit Breakers and Circuit

Breaker Enclosures
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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 (HD) for 240 V and 480v switches.

C. Shall be horsepower (HP) rated.

D. Shall have the following features:

1.

2
3.
4

Switch mechanism shall be the quick-make, quick-break type.

Copper blades, visible in the open position.

An arc chute for each pole.

External operating handle shall indicate open and closed positions,

and have lock-open padlocking provisions.

Mechanical interlock shall permit opening of the door only when the

switch is in the open position, defeatable to permit inspection.

Fuse holders for the sizes and types of fuses specified.

Solid neutral for each switch being installed in a circuit which

includes a neutral conductor.

Ground lugs for each ground conductor.

Enclosures:

Shall be the NEMA types shown on the drawings.

b. Where the types of switch enclosures are not shown, they shall be
the NEMA types most suitable for the ambient environmental
conditions.

c. Shall be finished with manufacturer’s standard gray 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 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 external reset button and

thermal overload protection matched to nameplate full-load current of

actual protected motor.

2.4 CARTRIDGE FUSES

A. Shall be in accordance with NEMA FU 1.

B. Motor Branch Circuits: Class RK5, time delay.

C. Other Branch Circuits: Class RK5, time delay.
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D. Control Circuits: Class CC, fast acting.
2.5 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 most suitable for the
ambient environmental conditions.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Installation shall be in accordance with the NEC, as shown on the
drawings, and manufacturer’s instructions.

B. Fused switches shall be furnished complete with fuses. Arrange fuses
such that rating information is readable without removing the fuses.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform in accordance with the manufacturer's recommendations. 1In
addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specifications and approved
shop drawings.
b. Inspect physical, electrical, and mechanical condition.
c. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method.
d. Vacuum-clean enclosure interior. Clean enclosure 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 installed on the project.
Deliver the spare fuses to the Resident Engineer.

--—-END---

26 29 21 - 4



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

SECTION 26 36 23
AUTOMATIC TRANSFER SWITCHES

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, connection, and
testing of open-transition automatic transfer switches 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: Requirements for concrete
equipment pads.

B. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL
COMPONENTS: Requirement for seismic restraint for nonstructural
components.

C. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

D. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

E. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personal safety and to provide a low impedance path
for possible ground fault currents.

F. Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.

G. Section 26 05 73, OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY:
Short circuit and coordination study, and requirements for a
coordinated electrical system.

1.3 QUALITY ASSURANCE

A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.

B. A factory-authorized representative shall be capable of providing
emergency maintenance and repairs at the project site within 4 hours
maximum of notification.

C. Automatic transfer switch, bypass/isolation switch, and annunciation
control panels shall be products of the same manufacturer.

1.4 FACTORY TESTS
A. ATS shall be thoroughly tested at the factory to assure that there are

no electrical or mechanical defects.

26 36 23 -1



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

B.

Factory Tests shall be in accordance with Paragraph, MANUFACTURED

PRODUCTS in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS, and the following requirements:

1.
2.

Perform visual inspection to verify that each ATS is as specified.
Perform mechanical test to verify that ATS sections are free of
mechanical defects.

Perform insulation resistance test to ensure electrical integrity
and continuity of entire system.

Perform main switch contact resistance test.

Perform electrical tests to verify complete system electrical

operation.

1.5 SUBMITTALS

A.

Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following

requirements:

1.

Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include voltage rating, continuous current rating, number of
phases, withstand and closing rating, dimensions, weights,
mounting details, conduit entry provisions, front view, side
view, equipment and device arrangement, elementary and
interconnection wiring diagrams, factory relay settings, and
accessories.

c. For automatic transfer switches that are networked together to a
common means of annunciation and/or control, submit
interconnection diagrams as well as site and building plans,
showing connections for normal and emergency sources of power,
load, control and annunciation components, and interconnecting
communications paths. Equipment locations on the diagrams and
plans shall match the site, building, and room designations on
the drawings.

d. Complete nameplate data, including manufacturer's name and
catalog number.

e. A copy of the markings that are to appear on the automatic

transfer switches when installed.

f. Certification from the manufacturer that representative ATS have

been seismically tested to International Building Code
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requirements. Certification shall be based upon simulated
seismic forces on a shake table or by analytical methods, but not

by experience data or other methods.

2. Manuals:

a.

Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals, including
technical data sheets, wiring diagrams, and information 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, troubleshooting,
assembly, disassembly, and factory recommended/required
periodic maintenance procedures and frequency.

3) Provide a replacement and spare parts list. Include a list of
tools and instruments for testing and maintenance purposes.

If changes have been made to the maintenance and operating

manuals originally submitted, submit updated maintenance and

operating manuals two weeks prior to the final inspection.

1) Include complete "As Installed" diagrams that indicate all
pieces of equipment and their interconnecting wiring.

2) Include complete diagrams of the internal wiring for each
piece of equipment, including "As Installed" revisions 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 certified test report

from a recognized independent testing laboratory that a

representative sample has passed UL 1008 prototype testing.

Two weeks prior to final inspection, submit the following.

1) Certification by the manufacturer that the ATS conform to the
requirements of the drawings and specifications.

2) Certification by the Contractor that transfer switches 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 specification to the
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PART 2

extent referenced. Publications are referenced in the text by

designation only.

Institute of Electrical and Electronic Engineers (IEEE):

446-95. . ... . . i e, Emergency and Standby Power Systems for
Industrial and Commercial Applications

C37.90.1-12............. Surge Withstand Capability (SWC) Tests for
Relays and Relay Systems Associated with
Electric Power Apparatus

C62.41.1-02. ... Guide on the Surges Environment in Low-Voltage
(1000 V and Less) AC Power Circuits

C62.41.2-02. ... Recommended Practice on Characterization of
Surges in Low-Voltage (1000 V and Less) AC
Power Circuits

International Code Council (ICC):

IBC-15. . i iii it ieiiennn International Building Code

National Electrical Manufacturers Association (NEMA) :

250-14 .. i iiiii i Enclosures for Electrical Equipment (1000 Volts
Maximum)

ICS 6-06. ... Enclosures

ICS 4-15. .. ... Application Guideline for Terminal Blocks

MG 1-16.. .t iiiinnnnns Motors and Generators

National Fire Protection Association (NFPA):

TO=17 ittt National Electrical Code (NEC)
99-15. .. i e Health Care Facilities
110-16. e ee i ineinnnn. Emergency and Standby Power Systems

Underwriters Laboratories, Inc. (UL):

50-15. ... ittt Enclosures for Electrical Equipment
508-99. ... .. . i i i Industrial Control Equipment

891-05. .. ittt Switchboards

1008-14. ..., Transfer Switch Equipment

- PRODUCTS

2.1 GENERAL REQUIREMENTS

A.

Automatic transfer switches shall comply with IEEE, NEMA, NFPA, UL, and

have the following features:

1. Automatic transfer switches shall be open transition switches, 4-
pole, draw-out construction, electrically operated, mechanically

held open contact type, without integral overcurrent protection.
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Automatic transfer switches utilizing automatic or non-automatic

molded case circuit breakers, insulated case circuit 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 connections are required
in the field.

3. Each automatic transfer switch shall be equipped with an integral
bypass/isolation switch.

4. 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.

5. Markings:
a. Markings shall be in accordance with UL 1008.
6. Tests:

a. Automatic transfer switches shall be tested in accordance 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 current
specified.

7. Surge Withstand Test:

a. Automatic transfer switches utilizing solid-state devices in
sensing, relaying, operating, or communication equipment or
circuits shall comply with IEEE C37.90.1.

8. 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 assembly 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 automatic
transfer switch maintenance.

c. Automatic transfer switch components shall be removable without

disconnecting external source or load power conductors.
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10.

11.

12.

13.

d.

Finish: Cabinets shall be given a phosphate treatment, painted
with rust-inhibiting primer, and finish-painted with the
manufacturer's standard enamel or lacquer finish.

Viewing Ports: Provide viewing ports so that contacts may be

inspected without disassembly.

Operating Mechanism:

Actuated by an electrical operator.

b. Electrically and mechanically interlocked so that the main
contact cannot be closed simultaneously in either normal and
emergency position.

c. Normal and emergency main contacts shall be mechanically locked
in position by the operating linkage upon completion of transfer.
Release of the locking mechanism shall be possible only by normal
operating action.

d. Contact transfer time shall not exceed six cycles.

e. Operating mechanism components and mechanical interlocks shall be
insulated or grounded.

Contacts:

Main contacts: Silver alloy.

b. Neutral contacts: Silver alloy, with same current rating as phase
contacts continuous current rating not less than twice the rating
of the phase contacts.

c. Current carrying capacity of arcing contacts shall 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 inspection with

cabinet door open and barrier covers removed.

Manual Operator:

a.

Capable of operation by one person in either direction under no

load.

Replaceable Parts:

a.

Include the main and arcing contacts individually or as units, as
well as relays, and control devices.

Automatic transfer switch contacts and accessories shall be
replaceable from the front without removing the switch from the

cabinet and without removing main conductors.

Sensing Features:
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a. Undervoltage Sensing for Each Phase of Normal Source: Sense low
phase-to-ground voltage on each phase. Pickup voltage 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-source voltage
sensing to delay transfer and engine start signals. Adjustable
from zero to six seconds, and factory set for one second.

c. Voltage/Frequency Lockout Relay: Prevent premature transfer to
the engine-generator. Pickup voltage shall be adjustable from 85
to 100% of nominal. Factory set for pickup at 90%. Pickup
frequency shall be adjustable from 90 to 100% of nominal. Factory
set for pickup at 95%.

d. Time Delay for Retransfer to Normal Source: Adjustable from 0 to
30 minutes, and factory set for 10 minutes to automatically
defeat delay on loss of voltage or sustained undervoltage of
emergency source, provided normal supply has been restored.

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 circuits.

h. ©Normal Power Indication: Indicate "Normal Source Available."

i. Emergency Power Indication: Indicate "Emergency Source
Available."

j. Transfer Override Control: Overrides automatic retransfer

control so that automatic transfer switch shall remain connected
to emergency power source regardless of condition of normal
source. Control panel shall indicate override status.

k. Engine Starting Contacts: One isolated and normally closed and
one isolated and normally open; rated 5 A at 30 V DC minimum.

1. Engine Shutdown Contacts: Time delay adjustable from zero to 15
minutes, and factory set for 5 minutes. Contacts shall initiate
shutdown at remote engine-generator controls after retransfer of
load to normal source.

m. Engine-Generator Exerciser: Programmable exerciser starts engine-
generator (s) and transfers load to them from normal source for a

preset time, then retransfers and shuts down engine-generator (s)
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after a preset cool-down period. Initiates exercise cycle at
preset intervals adjustable from 7 to 30 days. Running periods
are adjustable from 10 to 30 minutes. Factory settings shall be
for 7-day exercise cycle, 20-minute running period, and 5-minute
cool-down period.

14. Controls:

a. Controls shall provide indication of switch status and be
equipped with alarm diagnostics.

b. Controls shall control operation of the automatic transfer
switches.

15. Factory Wiring: Train and bundle factory wiring and label either by
color-code or by numbered/lettered wire markers. Labels shall match
those on the shop drawings.

16. Annunciation, Control, and Programming Interface Components:
Devices for communicating with remote programming devices,
annunciators, or control panels// and paralleling switchgear// shall
have open-protocol communication capability matched with remote
device.

17. Motor Disconnect and Timing Relay: Controls designate starters so
they disconnect motors before transfer and reconnect them
selectively at an adjustable time interval after transfer. Control
connection to motor starters is through wiring external to the
automatic transfer switch. Time delay for reconnecting 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 phases 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.

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.
Engine Start: A voltage decrease, at any automatic transfer switch, in

one or more phases of the normal power source to less than the
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specified value of normal shall start the engine-generator(s) after a
specified time delay.

Transfer to Emergency System Loads: Automatic transfer switches for
Emergency System loads shall transfer their loads from normal to
emergency source when frequency and voltage of the engine-generator(s)
have attained the specified percent of rated value. Only those switches
with deficient normal source voltage shall transfer.

Transfer to Equipment Branch Loads: Automatic transfer switches for
Equipment Branch loads shall transfer their loads to the engine-
generator on a time-delayed, staggered basis, after the Emergency
System switches have transferred. Only those switches with deficient
normal source voltage shall transfer.

Retransfer to Normal (All Loads): Automatic transfer switches shall
retransfer the load from emergency to normal source upon restoration of
normal supply in all phases to the specified percent or more of normal
voltage, and after a specified time delay. Should the emergency source
fail during this time, the automatic transfer switches shall
immediately transfer to the normal source whenever it becomes
available. After restoring to normal source, the engine-generator (s)
shall continue to run unloaded for a specified interval before shut-

down.

2.3 BYPASS-ISOLATION SWITCH

A.

Provide each automatic transfer switch with two-way bypass-isolation
manual type switch. The bypass-isolation switch shall permit load by-
pass to either normal or emergency power source and complete isolation
of the automatic transfer switch, independent of transfer switch
position. Bypass and isolation shall be possible under all conditions
including when the automatic transfer switch is removed from service.
Operation: The bypass-isolation switch shall have provisions for
operation by one person through the movement of a maximum of two
handles at a common dead front panel in no more than 15 seconds.
Provide a lock, which must energize to unlock the bypass switch, to
prevent bypassing to a dead source. Provide means to prevent
simultaneous connection between normal and emergency sources.
1. Bypass to normal (or emergency): Operation of bypass handle shall
allow direct connection of the load to the normal (or emergency)

source, without load interruption or by using a break-before-make
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design, or provide separate load interrupter contacts to momentarily

interrupt the load.

a. Ensure continuity of auxiliary circuits necessary for proper
operation of the system.

b. A red indicating lamp shall light when the automatic transfer
switch is bypassed.

c. Bypassing source to source: If the power source is lost while in
the bypass position, bypass to the alternate source shall be
achievable without re-energization of the automatic transfer
switch service and load connections.

Isolation: Operation of the isolating handle shall isolate all live

power conductors to the automatic transfer switch without

interruption of the load.

a. Interlocking: Provide interlocking as part of the bypass-
isolation switch to eliminate personnel-controlled sequence of
operation, and to prevent operation to the isolation position
until the bypass function has been completed.

b. Padlocking: Include provisions to padlock the isolating handle in
the isolated position.

c. Visual verification: The isolation blades shall be visible in the
isolated position.

Testing: It shall be possible to test (normal electrical operation)

the automatic transfer switch and engine-generator(s) with the

isolation contacts closed and the load bypassed without interruption

of power to the load.

C. Ratings: The electrical capabilities and ratings of the bypass-

isolation switch shall be compatible with those of the associated

automatic transfer switch, including any required additional withstand

tests.

2.4 REMOTE ANNUNCIATOR SYSTEM

A. Remote annunciator panel shall annunciate conditions for indicated

automatic transfer switches. Annunciation shall include the following:

1.

Sources available, as defined by actual pickup and dropout settings
of automatic transfer switch controls.

Switch position.

Switch in test mode.

Failure of communication link.
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B.

Remote annunciator panel shall be visual and audible type with LED

display panel, audible signal, and silencing switch.

1. Panel shall indicate each automatic transfer switch monitored, the
location of automatic transfer switch, and the identity of load it
serves.

2. Mounting: Steel cabinet, flush or surface mounted, as shown on the
drawings.

REMOTE ANNUNCIATOR AND CONTROL SYSTEM

Include the following functions for indicated automatic transfer

switches:

1. Indication of sources available, as defined by actual pickup and

dropout settings of automatic transfer switch controls.

Indication of automatic transfer switch position.

Indication of automatic transfer switch in test mode.

Indication of failure of communication link.

Key-switch or user-code access to control functions of panel.

Control of automatic transfer switch test initiation.

Control of automatic transfer switch operation in either direction.

o J o o Ww N

Control of time-delay bypass for transfer to normal source.
Malfunction of remote annunciator and control system or communication
link shall not affect functions of automatic transfer switches.
Automatic transfer switch sensing, controlling, or operating functions
shall not depend on remote annunciator and control system for proper
operation.

Remote annunciation and control system shall include the following

features:

1. Touchscreen type operator interface.

2. Control and indication means grouped together for each automatic
transfer switch.

3. Label each indication and control group. Indicate the automatic
transfer switch it controls, the location of the automatic transfer
switch, and the identity of the load that it serves.

4. Digital Communication Capability: Matched to that of automatic
transfer switches supervised.

5. Mounting: Steel cabinet, flush or surface mounted, as shown on the

drawings.

26 36 23 - 11



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION

Install automatic transfer switches and associated remote components in
accordance with the NEC, as shown on the drawings, and manufacturer’s
instructions.

Anchor automatic transfer switches 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.

In seismic areas, automatic transfer switches shall be adequately
anchored and braced per details on structural contract drawings to
withstand the seismic forces at the location where installed.//

Anchor remote control and/or annunciator panel to wall.

3.2 ACCEPTANCE CHECKS AND TESTS

A.

An authorized representative of the automatic transfer switch
manufacturer shall technically supervise and participate during all of
the field adjustments and tests. Major adjustments and field tests
shall be witnessed by the COR. The manufacturer’s representative shall
certify in writing that the equipment has been installed, adjusted and
tested in accordance with the manufacturer’s recommendations.
Perform manufacturer’s required field tests in accordance with the
manufacturer's recommendations. In addition, include the following:
1. Visual Inspection and Tests:
a. Compare equipment nameplate data with specifications and approved
shop drawings.
b. Inspect physical, electrical, and mechanical condition.
c. Confirm correct application of manufacturer's recommended
lubricants.
d. Verify appropriate anchorage, required area clearances, and
correct alignment.
e. Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method, or performing thermographic

survey after energization.

f. Verify grounding connections.

g. Verify ratings of sensors.

h. Vacuum-clean enclosure interior. Clean enclosure exterior.
i. Exercise all active components.

j. Verify that manual transfer warning signs are properly placed.
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k. Verify the correct operation of all sensing devices, alarms, and

indicating devices.
2. Electrical tests:

Perform insulation-resistance tests.

b. After energizing circuits, demonstrate the interlocking sequence
and operational function for each automatic transfer switch at
least three times.

1) Test bypass-isolation unit functional modes and related
automatic transfer switch operations.

2) Power failure of normal source shall be simulated by opening
upstream protective device. This test shall be performed a
minimum of five times.

3) Power failure of emergency source with normal source available
shall be simulated by opening upstream protective device for
emergency source. This test shall be performed a minimum of
five times.

4) Low phase-to-ground voltage shall be simulated for each phase
of normal source.

5) Operation and settings shall be verified for specified
automatic transfer switch operational feature, such as
override time delay, transfer time delay, return time delay,
engine shutdown time delay, exerciser, auxiliary contacts, and
supplemental features.

6) Verify pickup and dropout voltages by data readout or
inspection of control settings.

7) Verify that bypass and isolation functions perform correctly,
including the physical removal of the automatic transfer
switch while in bypass mode.

c. Ground-fault tests: Verify that operation of automatic transfer
switches shall not cause nuisance tripping or alarms of ground
fault protection on either source.

d. When any defects are detected, correct the defects and repeat the
tests as requested by the COR at no additional cost to the
Government.

3.3 FIELD SETTINGS VERIFICATION
A. The automatic transfer switch settings shall be verified in the field

by an authorized representative of the manufacturer.
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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 performing the intended
function.
3.5 INSTRUCTION
A. Furnish the services of a factory-trained technician for one 4-hour
training period for instructing personnel in the maintenance and
operation of the automatic transfer switches, on the dates requested by
the COR.
—-——END---
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SECTION 26 43 13
SURGE PROTECTIVE DEVICES
PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the furnishing, installation, and connection of
Type 2 Surge Protective Devices, as defined in NFPA 70, and indicated
as SPD in this section.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.
C. Section 26 24 13, DISTRIBUTION SWITCHBOARDS: For factory-installed or
external SPD.
D. Section 26 24 16, PANELBOARDS: For factory-installed or external SPD.
1.3 QUALITY ASSURANCE
A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following
requirements:
1. Shop Drawings:

a. Submit sufficient information to demonstrate compliance with
drawings and specifications.

b. Include electrical ratings and device nameplate data.

2. Manuals:

a. Submit, simultaneously with the shop drawings, companion copies
of complete maintenance and operating manuals including technical
data sheets, wiring diagrams, and information for ordering
replacement parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the manufacturer that the SPD conforms to the

requirements of the drawings and specifications.

26 43 13 - 1



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents
11-01-22

b. Certification by the Contractor that the SPD has been properly

installed.
1.5 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplement and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.
B. Institute of Engineering and Electronic Engineers (IEEE):
IEEE C62.41.2-02........ Characterization of Surges in Low-Voltage (1000
V and Less) AC Power Circuits
IEEE C62.45-08.......... Surge Testing for Equipment Connected to Low-
Voltage (1000 V and Less) AC Power Circuits
C. National Fire Protection Association (NFPA):
TO0=-23 . it i i i National Electrical Code (NEC)
D. Underwriters Laboratories, Inc. (UL):
UL 1283-17..iiiiinnnn... Electromagnetic Interference Filters
UL 1449-21.......0000v... Surge Protective Devices
PART 2 - PRODUCTS
2.1 SWITCHGEAR/SWITCHBOARD SPD
A. General Requirements:
1. Comply with IEEE and UL.
2. Modular design with field-replaceable modules, or non-modular
design.
Fuses, rated at 200 kA interrupting capacity.
Bolted compression lugs for internal wiring.
Integral disconnect switch.
Redundant suppression circuits.

LED indicator lights for power and protection status.

o ~J o O s W

Audible alarm, with silencing switch, to indicate when protection
has failed.
9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of protection status.
Contacts shall reverse on failure of any surge diversion module or
on opening of any current-limiting device.
10. Four-digit transient-event counter.
B. Surge Current per Phase: Minimum 240kA per phase.
2.2 PANELBOARD SPD

A. General Requirements:
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1. Comply with UL 1449 and IEEE C62.41.2.
2. Modular design with field-replaceable modules, or non-modular

design.

Fuses, rated at 200 kA interrupting capacity.

Bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

LED indicator lights for power and protection status.

O < o O b W

Audible alarm, with silencing switch, to indicate when protection
has failed.
9. Form-C contacts rated at 5 A and 250-V ac, one normally open and one
normally closed, for remote monitoring of protection status.
Contacts shall reverse on failure of any surge diversion module or
on opening of any current-limiting device.
10. Four-digit transient-event counter.
B. Surge Current per Phase: Minimum 120kA per phase.
2.3 ENCLOSURES
A. Enclosures: NEMA 1.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Installation shall be in accordance with the NEC, as shown on the
drawings, and manufacturer’s instructions.

B. Factory-installed SPD: Switchgear, switchboard, or panelboard
manufacturer shall install SPD at the factory.

C. Field-installed SPD: Contractor shall install SPD with conductors or
buses between SPD and points of attachment as short 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 disconnecting means for
TVSS as shown on drawings.

D. Do not perform insulation resistance tests on switchgear, switchboards,
panelboards, or feeders with the SPD connected. Disconnect SPD before
conducting insulation resistance tests, and reconnect SPD immediately
after insulation resistance tests are complete.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform in accordance with the manufacturer's recommendations. 1In

addition, include the following:

1. Visual Inspection and Tests:
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a. Compare equipment nameplate data with specifications and approved
shop drawings.
b. Inspect physical, electrical, and mechanical condition.
c. Verify that disconnecting means and feeder size and maximum
length to SPD corresponds to approved shop drawings.
d. Verifying tightness of accessible bolted electrical connections
by calibrated torque-wrench method.
e. Vacuum-clean enclosure interior. Clean enclosure exterior.
f. Verify the correct operation of all sensing devices, 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 SPD are in good operating
condition and properly performing the intended function.
3.4 INSTRUCTION
A. Provide the services of a factory-trained technician for one -8-hour
training period for instructing personnel in the maintenance and
operation of the SPD, on the date requested by the COR.
' ——-END---
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SECTION 26 51 00
INTERIOR LIGHTING

PART 1 - GENERAL
1.1 DESCRIPTION:
A. This section specifies the furnishing, installation, and connection of
the interior lighting systems. The terms “lighting fixture,”

7

“fixture,” and “luminaire” are used interchangeably.

1.2 RELATED WORK

A. Section 01 74 19, CONSTRUCTION WASTE MANAGEMENT: Disposal of lamps.

B. Section 02 41 00, DEMOLITION: Removal and disposal of lamps and
ballasts.

C. Section 10 25 13, PATIENT BED SERVICE WALLS: Power and controls for
wall-mounted fluorescent bedlight fixtures.

D. Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL
COMPONENTS: Requirement for seismic restraint for nonstructural
components.

E. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.

F. Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES:
Low-voltage conductors.

G. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path
to ground for possible ground fault currents.

H. Section 26 27 26, WIRING DEVICES: Wiring devices used for control of

the lighting systems.

1.3 QUALITY ASSURANCE
A. Quality Assurance shall be in accordance with Paragraph, QUALIFICATIONS
(PRODUCTS AND SERVICES) in Section 26 05 11, REQUIREMENTS FOR
ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit in accordance with Paragraph, SUBMITTALS in Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS, and the following
requirements:

1. Shop Drawings:
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a. Submit the following information for each type of lighting
fixture designated on the LIGHTING FIXTURE SCHEDULE, arranged in
order of lighting fixture designation.

b. Material and construction details, include information 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 complying with IES
Lighting Measurements testing and calculation guides.

h. Lamp data including lumen output (initial and mean), color
rendition index (CRI), rated life (hours), and color temperature
(degrees Kelvin) .

i. Ballast data including ballast type, starting method, ambient
temperature, ballast factor, sound rating, system watts, and
total harmonic distortion (THD) .

j. For LED lighting fixtures, submit US DOE LED Lighting Facts
label, and IES L70 rated life.

2. Manuals:

a. Submit, simultaneously with the shop drawings, complete
maintenance and operating manuals, including technical data
sheets, wiring diagrams, and information for ordering replacement
parts.

b. If changes have been made to the maintenance and operating
manuals originally submitted, submit updated maintenance and
operating manuals two weeks prior to the final inspection.

3. Certifications: Two weeks prior to final inspection, submit the
following.

a. Certification by the Contractor that the interior 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 specification to the
extent referenced. Publications are referenced in the text by

designation only.
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B.

American Society for Testing and Materials (ASTM) :

C635/C635M REV A-13..... Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-
in Panel Ceilings

Environmental Protection Agency (EPA):

40 CFR 261.....00vvvv.. Identification and Listing of Hazardous Waste

Federal Communications Commission (FCC):

CFR Title 47, Part 15...Radio Frequency Devices

CFR Title 47, Part 18...Industrial, Scientific, and Medical Equipment

Illuminating Engineering Society of North America (IESNA):

IM=79-08. ... ... Electrical and Photometric Measurements of

Solid-State Lighting Products

IM-80-15. ... i Measuring Lumen Maintenance of LED Light
Sources
IM-82-12. .. i iinnnnn. Characterization of LED Light Engines and LED

Lamps for Electrical and Photometric Properties
as a Function of Temperature
Institute of Electrical and Electronic Engineers (IEEE):
C62.41-91(R1995) ........ Surge Voltages in Low Voltage AC Power Circuits
International Code Council (ICC):
IBC-15. ..., International Building Code

National Electrical Manufacturer's Association (NEMA) :

C78.376-14.............. Chromaticity of Fluorescent Lamps

C82.1-04(R2015) ... Lamp Ballasts - Line Frequency Fluorescent Lamp
Ballasts

C82.2-02(R2016) . v v v Method of Measurement of Fluorescent Lamp
Ballasts

C82.4-17 ... Lamp Ballasts - Ballasts for High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps

(Multiple-Supply Type)

C82.11-17..iiieeeeenn. Lamp Ballasts - High Frequency Fluorescent Lamp
Ballasts

LL O9-11 . iiieeeeeeeeena Dimming of T8 Fluorescent Lighting Systems

SSL 1-16. i iiiiieennnn. Electronic Drivers for LED Devices, Arrays, oOr
Systems

National Fire Protection Association (NFPA):
JO0=1 7 e e e e e e e e e e e National Electrical Code (NEC)
101-18. ¢t et Life Safety Code
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J.

PART 2

Underwriters Laboratories, Inc. (UL):

49617 .. ittt Lampholders

542-05. .. ... . i i, Fluorescent Lamp Starters

844-12 ... .. Luminaires for Use in Hazardous (Classified)
Locations

924-16. .0, Emergency Lighting and Power Equipment

935-01. ... Fluorescent-Lamp Ballasts

1029-94 . ... i, High-Intensity-Discharge Lamp Ballasts

1029RA-06. ..t v i iiie e Ignitors and Related Auxiliaries for HID Lamp
Ballasts

1598-08.. i Luminaires

1574-04. .00t iiiienn. Track Lighting Systems

2108-15. .. ittt Low-Voltage Lighting Systems

8750-15. ... ... Light Emitting Diode (LED) Light Sources for

Use in Lighting Products
- PRODUCTS

2.1 LIGHTING FIXTURES

A.

Shall be in accordance with NFPA, UL, as shown on drawings, and as

specified.

Sheet Metal:

1. Shall be formed to prevent warping and sagging. Housing, trim and
lens frame shall be true, straight (unless intentionally 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 wiring without damage
to the wiring.

3. When installed, any exposed fixture housing surface, trim frame,
door frame, and lens frame shall be free of light leaks.

4. Hinged door frames shall operate smoothly without binding. Latches
shall function easily by finger action without the use of tools.

Ballasts and lamps shall be serviceable while the fixture is in its

normally installed position. Ballasts shall not be mounted to

removable reflectors or wireway covers unless so specified.

Recessed fixtures mounted in an insulated ceiling shall be listed for
use in insulated ceilings.
Mechanical Safety: Lighting fixture closures (lens doors, trim frame,

hinged housings, etc.) shall be retained in a secure manner by captive
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screws, chains, aircraft cable, captive hinges, or fasteners such that

they cannot be accidentally dislodged during normal operation or

routine maintenance.
F. Metal Finishes:

1. The manufacturer shall apply standard finish (unless 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 corrosion
resistant manner to match the adjacent surface(s). Fixture finish
shall be free of stains or evidence of rusting, blistering, or
flaking, and shall be applied after fabrication.

2. Interior light reflecting finishes shall be white with not less than
85 percent reflectances, except where otherwise shown on the
drawing.

3. Exterior finishes shall be as shown on the drawings.

G. Lighting fixtures shall have a specific means for grounding metallic

wireways and housings to an equipment grounding conductor.

2.9 LED EXIT LIGHT FIXTURES

Exit light fixtures shall meet applicable requirements of NFPA and UL.

B. Housing and door shall be die-cast aluminum.

C. For general purpose exit light fixtures, door frame shall be hinged,
with latch. For vandal-resistant exit light fixtures, door frame shall
be secured with tamper-resistant screws.

D. Finish shall be satin or fine-grain brushed aluminum.

E. There shall be no radiocactive material used in the fixtures.

F. Fixtures:

1. Inscription panels shall be cast or stamped aluminum 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 fiberglass. Lamps
shall be luminous Light Emitting Diodes (LED) mounted in center of
letters on red color stable plastic or fiberglass.

2. Double-Faced Fixtures: Provide double-faced fixtures where required
or as shown on drawings.

3. Directional Arrows: Provide directional arrows as part of the

inscription panel where required or as shown on drawings.
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Directional arrows shall be the "chevron-type" of similar size and

width as the letters and meet the requirements of NFPA 101.

G. Voltage: Multi-voltage (120 - 277V).

2.10 LED LIGHT FIXTURES

A. General:

1. LED light fixtures shall be in accordance with IES, NFPA, UL, as

shown on the drawings, and as specified.

2. LED light fixtures shall be Reduction of Hazardous 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 (x10%) at 60 Hz.

d. Integral short circuit, open circuit, and overload protection.
e. Power Factor: 2 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:

Comply with IES LM-79 and LM-80 requirements.

Minimum CRI 80 and color temperature 3000° K unless otherwise
specified in LIGHTING FIXTURE SCHEDULE.

Minimum Rated Life: 50,000 hours per IES L70.

Light output lumens as indicated in the LIGHTING FIXTURE
SCHEDULE.

B. LED Downlights:

1. Housing, LED driver, and LED module shall be products of the same

manufacturer.

C. LED Troffers:

1. LED drivers, modules, and reflector shall be accessible,

serviceable, and replaceable from below the ceiling.

2. Housing, LED driver, and LED module shall be products 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 specified.
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B. Align, mount, and level the lighting fixtures uniformly.

C. Wall-mounted fixtures shall be attached to the studs 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 directly to gypsum
board.

D. Lighting Fixture Supports:

1.

Shall provide support for all of the fixtures. Supports may be
anchored to channels of the ceiling construction, to the structural
slab or to structural members within a partition, or above a
suspended ceiling.

Shall maintain the fixture positions after cleaning and re-lamping.
Shall support the lighting fixtures without causing the ceiling or
partition to deflect.

Hardware for recessed fluorescent fixtures:

a. Where the suspended ceiling system is supported at the four
corners of the fixture opening, hardware devices shall clamp the
fixture to the ceiling system structural members, or plaster
frame at not less than four points in such a manner as to resist
spreading of the support members and safely lock the fixture into
the ceiling system.

b. Where the suspended ceiling system is not supported at the four
corners of the fixture opening, hardware devices shall
independently support the fixture from the building structure at
four points.

Hardware for surface mounting fluorescent fixtures to suspended

ceilings:

a. In addition to being secured to any required outlet box, fixtures
shall be bolted to a grid ceiling system at four points spaced
near the corners of each fixture. The bolts shall be not less
than 6 mm (1/4 inch) secured to channel members attached to and
spanning the tops of the ceiling structural grid members. Non-
turning studs may be attached to the ceiling structural grid
members or spanning channels by special clips designed for the
purpose, provided they lock into place and require simple tools

for removal.

b. In addition to being secured to any required outlet box, fixtures

shall be bolted to ceiling structural members at four points
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spaced near the corners of each fixture. Pre-positioned 6 mm (1/4
inch) studs or threaded plaster inserts secured to ceiling
structural members shall be used to bolt the fixtures to the
ceiling. In lieu of the above, 6 mm (1/4 inch) toggle bolts may
be used on new or existing ceiling provided the plaster and lath

can safely support the fixtures without sagging or cracking

6. Surface mounted lighting fixtures:

a.

Fixtures shall be bolted against the ceiling independent of the
outlet box at four points spaced near the corners of 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 cross runners.
Non-turning studs may be attached to the main ceiling runners and
cross runners with special non-friction clip devices designed for
the purpose, provided they bolt through the runner, or are also
secured to the building structure by 12 gauge safety hangers.
Studs or bolts securing fixtures weighing in excess of 25 kg (56
pounds) shall be supported directly from the building structure.
Where ceiling cross runners are installed for support 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.
Fixtures less than 6.8 kg (15 pounds) in weight and occupying
less than 3715 sg cm (two square feet) of ceiling area may, when
designed for the purpose, be supported directly from the outlet
box when all the following conditions are met.
1) Screws attaching the fixture to the outlet box pass through
round holes (not key-hole slots) in the fixture body.
2) The outlet box is attached to a main ceiling runner (or cross
runner) with approved hardware.
3) The outlet box is supported vertically from the building
structure.
Fixtures mounted in open construction shall be secured directly
to the building structure with approved bolting and clamping

devices.

7. Single or double pendant-mounted lighting fixtures:

a.

Each stem shall be supported by an approved outlet box mounted
swivel joint and canopy which holds the stem captive and provides

spring load (or approved equivalent) dampening of fixture
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oscillations. Outlet box shall be supported vertically from the
building structure.

8. Outlet boxes for support of lighting fixtures (where permitted)
shall be secured directly to the building structure with approved
devices or supported vertically in a hung ceiling from the building
structure with a nine gauge wire hanger, and be secured by an
approved device to a main ceiling runner or cross runner to prevent
any horizontal movement relative to the ceiling.

E. Furnish and install the new lamps as specified for all lighting
fixtures installed under this project, and for all existing lighting
fixtures reused under this project.

F. The electrical and ceiling trades shall coordinate to ascertain that
approved lighting fixtures are furnished in the proper sizes and
installed with the proper devices (hangers, clips, trim frames,
flanges, etc.), to match the ceiling system being installed.

G. Bond lighting fixtures to the grounding system as specified in Section
26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

H. At completion of project, replace all defective components of the
lighting fixtures at no cost to the Government.

I. Dispose of lamps per requirements of Section 01 74 19, CONSTRUCTION
WASTE MANAGEMENT, and Section 02 41 00, DEMOLITION.

3.2 ACCEPTANCE CHECKS AND TESTS

A. Perform the following:

1. Visual Inspection:

Verify proper operation by operating the lighting controls.

b. Visually inspect for damage to fixtures, lenses, reflectors,
diffusers, and louvers. Clean fixtures, lenses, reflectors,
diffusers, and louvers that have accumulated dust, dirt, or
fingerprints during construction.

2. Electrical tests:

a. Exercise dimming components of the lighting fixtures over full
range of dimming capability by operating the control devices(s)
in the presence of the COTR. Observe for visually detectable
flicker over full dimming range, and replace defective components
at no cost to the Government.

b. Burn-in all lamps that require specific aging period to operate
properly, prior to occupancy by Government. Burn-in period to be

40 hours minimum, unless specifically recommended otherwise by
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the lamp manufacturer. Burn-in dimmed fluorescent and compact
fluorescent lamps for at least 100 hours at full voltage, unless
specifically recommended otherwise by the lamp manufacturer.
Replace any lamps and ballasts which fail during burn-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 intended function.

---END---
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SECTION 28 05 13
CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the finishing, installation, connection, testing
and certification the conductors and cables required for a fully
functional for electronic safety and security (ESS) system.

1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.

B. Section 07 84 00 - FIRESTOPPING. Requirements for firestopping
application and use.

C. Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for personnel safety and to provide a low
impedance path for possible ground fault currents.

1.3 DEFINITIONS
BICSI: Building Industry Consulting Service International.

B. EMI: Electromagnetic interference.

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

D. RCDD: Registered Communications Distribution Designer.

E. UTP: Unshielded twisted pair.

1.4 QUALITY ASSURANCE
A. See section 28 05 00, Paragraph 1.4.
1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, 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 inspection, deliver to the
COR four copies of the certification that the material is in
accordance with the drawings and specifications and diagrams for
cable management system.

3. Project planning documents as specified in Part 3.

4. Maintenance Data: For wire and cable to include in maintenance

manuals.
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1.6 APPLICABLE PUBLICATIONS

A.

Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent

referenced. Publications are reference in the text by the basic

designation only.

American Society of Testing Material (ASTM):

D2301-04 ... nnnnn Standard Specification for Vinyl Chloride
Plastic Pressure Sensitive Electrical
Insulating Tape

Federal Specifications (Fed. Spec.):

A-A-59544-08............ Cable and Wire, Electrical (Power, Fixed
Installation)

National Fire Protection Association (NFPA):

L0 National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

44-05. .0ttt Thermoset-Insulated Wires and Cables

83-08. ... Thermoplastic-Insulated Wires and Cables

467-07. i iiiiii i Electrical Grounding and Bonding Equipment
486A-03. ..ttt Wire Connectors and Soldering Lugs for Use with

Copper Conductors

486C-04. ... Splicing Wire Connectors

486D-05.. ..., Insulated Wire Connector Systems for
Underground Use or in Damp or Wet Locations

486E-00. ... cuiieinnnnn... Equipment Wiring Terminals for Use with
Aluminum and/or Copper Conductors

514B-04. ...t iiiieennn. Fittings for Cable and Conduit

1479-03. ittt iiiean Fire Tests of Through-Penetration Fire Stops//

1.7 DELIVERY, STORAGE, AND HANDLING

A.

Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install UTP, optical
fiber, and coaxial cables and connecting materials until wet work in
spaces is complete and dry, and temporary HVAC system is operating and
maintaining ambient temperature and humidity conditions at occupancy

levels during the remainder of the construction period.
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PART 2 - PRODUCTS
2.1 GENERAL

A.

General: All cabling locations shall be in conduit systems as outlined
in Division 28 unless a waiver is granted in writing or an exception is
noted on the construction drawings.

Conduit and Boxes: Comply with requirements in Division 26 Section

"Conduits and Backboxes for Electrical Systems."

1. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3
inches (75 mm) high, and 2-1/2 inches (64 mm) deep.

CONTROL-CIRCUIT CONDUCTORS

Class 1 Control Circuits: Stranded copper, Type THHN-THWN, in raceway

complying with UL 83.

Class 2 Control Circuits: Stranded copper, Type THHN-THWN, in raceway

complying with UL 83.

FIRE ALARM WIRE AND CABLE

General Wire and Cable Requirements: NRTL listed and labeled as

complying with NFPA 70, Article 760.

Signaling Line Circuits: Twisted, shielded pair, size as recommended

by system manufacturer.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article
760, Classification CI, for power-limited fire alarm signal service
Type FPL. NRTL listed and labeled as complying with UL 1424 and UL
2196 for a 2-hour rating.

Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated,

75 deg C, color-coded insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.

2. Line-Voltage Circuits: No. 12 AWG, minimum.

IDENTIFICATION PRODUCTS

Comply with UL 969 for a system of labeling materials, including label

stocks, laminating adhesives, and inks used by label printers.

SOURCE QUALITY CONTROL

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

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

inspections.

Prepare test and inspection reports.
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2.6 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 electrical power systems.

PART 3 - EXECUTION
3.1 FIRE ALARM WIRING INSTALLATION

A. Comply with NECA 1 and NFPA 72.

Wiring Method: 1Install wiring in metal raceway according to Division

26 Section CONDUITS AND BACKBOXES FOR ELECTRICAL SYSTEMS."

1. Fire alarm circuits and equipment control wiring associated with the
fire alarm system shall be installed in a dedicated raceway system.

This system shall not be used for any other wire or cable.

C. Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment
control wiring associated with the fire alarm system, may not
contain any other wire or cable.

D. Wiring within Enclosures: Separate power-limited and non-power-limited
conductors as recommended by manufacturer. 1Install conductors parallel
with or at right angles to sides and back of the enclosure. Bundle,
lace, and train conductors to terminal points with no excess. Connect
conductors that are terminated, spliced, or interrupted in any
enclosure associated with the fire alarm system to terminal blocks.
Mark each terminal according to the system's wiring diagrams. Make all
connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.

E. Cable Taps: Use numbered terminal strips in junction, pull, and outlet
boxes, cabinets, or equipment enclosures where circuit connections are
made.

F. Color-Coding: Color-code fire alarm conductors differently from the
normal building power wiring. Use one color-code for alarm circuit
wiring and another for supervisory circuits. Color-code audible alarm-
indicating circuits differently from alarm-initiating circuits. Use
different colors for visible alarm-indicating devices. Paint fire
alarm system junction boxes and covers red.

3.2 CONTROL CIRCUIT CONDUCTORS

A. Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits, No. 14 AWG.

2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
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3.3 CONNECTIONS
A. Comply with requirements in Division 28 Section "FIRE DETECTION AND

D.

ALARM" for connecting, terminating, and identifying wires and cables.

FIRESTOPPING

Comply with requirements in Division 07 Section "PENETRATION

FIRESTOPPING."

Comply with TIA/EIA-569-A, "Firestopping" Annex A.

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

For communications wiring, comply with ANSI-J-STD-607-A and with BICSIT

TDMM, "Grounding, Bonding, and Electrical Protection" Chapter.

For low-voltage wiring and cabling, comply with requirements in

Division 28 Section "GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND

SECURITY."

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-

606-A.

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

Identifying numbers and letters on the wire markers shall correspond to

those on the wiring diagrams used for installing the systems.

Wire markers shall retain their markings after cleaning.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and

inspections.

Perform tests and inspections.

Tests and Inspections:

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

Prepare test and inspection reports.

3.8 EXISITNG WIRING

A.

Unless specifically indicated on the plans, existing wiring shall not
be reused for the new installation. Only wiring that conforms to the
specifications and applicable codes may be reused. If existing wiring
does not meet these requirements, existing wiring may not be reused and
new wires shall be installed.

---END- - -
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SECTION 28 05 26
GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the finishing, installation, connection, testing
and certification of the grounding and bonding required for a fully
functional Electronic Safety and Security (ESS) system.
B. “Grounding electrode system” refers to all electrodes required by NEC,
as well as including made, supplementary, grounding electrodes.
C. The terms “connect” and “bond” are used interchangeably in this
specification and have the same meaning
1.2 RELATED WORK
A. Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for low voltage power and lighting wiring.
1.3 SUBMITTALS
A. Submit in accordance with Section 28 05 00, COMMON WORK RESULTS FOR
ELECTRONIC SAFETY AND SECURITY.
B. Shop Drawings:
1. Clearly present enough information to determine compliance with
drawings and specifications.
1.4 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specification to the
extent referenced. Publications are referenced in the text by
designation only.

B. American Society for Testing and Materials (ASTM):

Bl-07 it eiii it Standard Specification for Hard-Drawn Copper
Wire
B3-07 .ttt Standard Specification for Soft or Annealed

Copper Wire
C. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
81-1983. ...t IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System
C2=07 ¢ e ittt e ettt National Electrical Safety Code
D. National Fire Protection Association (NFPA):

L National Electrical Code (NEC)

28 05 26 - 1



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

99-2005. ..., Health Care Facilities

E. Underwriters Laboratories, Inc. (UL):

44-05 .. it Thermoset-Insulated Wires and Cables
83-08 ..ttt e Thermoplastic-Insulated Wires and Cables
467-07 it Grounding and Bonding Equipment
486A-486B-03 ........... Wire Connectors

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS

A. Equipment grounding conductors shall be UL 83 insulated stranded
copper, except that sizes 6 mm? (10 AWG) and smaller shall be solid
copper. Insulation color shall be continuous green for all equipment
grounding conductors, except that wire sizes 25 mm? (4 AWG) and larger
shall be permitted to be identified per NEC.

B. Bonding conductors shall be ASTM B8 bare stranded copper, except that
sizes 6 mm? (10 AWG) and smaller shall be ASTM Bl solid bare copper
wire.

2.2 SPLICES AND TERMINATION COMPONENTS

A. Components shall meet or exceed UL 467 and be clearly marked with the
manufacturer, catalog number, and permitted conductor size(s).2.4
ground connections

B. Listed and labeled by an NRTL acceptable to authorities having
jurisdiction for applications in which used and for specific types,
sizes, and combinations of conductors and other items connected.

PART 3 - EXECUTION
3.1 GENERAL

A. Ground in accordance with the NEC, as shown on drawings, and as
specified herein.

B. Equipment Grounding: Metallic structures, including ductwork and
building steel, enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items in close proximity
with electrical circuits, shall be bonded and grounded.

3.2 LABELING

A. Comply with requirements in Division 26 Section "ELECTRICAL

IDENTIFICATION" Article for instruction signs. The label or its text

shall be green.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections.
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B. Tests and Inspections:
1. After installing grounding system but before permanent electrical
circuits have been energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of
accessible, bolted, electrical connections with a calibrated torque
wrench according to manufacturer's written instructions.
C. Grounding system will be considered defective if it does not pass tests
and inspections.

D. Prepare test and inspection reports.

---END -
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SECTION 28 05 28.33
CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION
A. This section specifies the finishing, installation, connection, testing
certification of the conduit, fittings, and boxes to form a complete,
coordinated, raceway system(s). Conduits and when approved separate UL
Certified and Listed partitioned telecommunications raceways are
required for a fully functional Electronic Safety and Security (ESS)
system. Raceways are required for all electronic safety and security
cabling unless shown or specified otherwise.
B. Definitions: The term conduit, as used in this specification, shall
mean any or all of the raceway types specified.

1.2 RELATED WORK

A. Section 01 00 00 - GENERAL REQUIREMENTS. For General Requirements.
Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for personnel safety and to provide a low

impedance path for possible ground fault currents.

1.3 DEFINITIONS

EMT: Electrical metallic tubing.
EPDM: Ethylene-propylene-diene terpolymer rubber.
FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

0o Q W o

NBR: Acrylonitrile-butadiene rubber.

1.4 QUALITY ASSURANCE
A. Refer to Paragraph 1.4 Quality Assurance, in Section 28 05 00, COMMON
WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY.
1.5 SUBMITTALS
A. Product Data: For surface raceways, wireways and fittings, floor
boxes, hinged-cover enclosures, and cabinets.
B. Coordination Drawings: Conduit routing plans, drawn to scale, on which
the following items are shown and coordinated with each other, based on

input from installers of the items involved:
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1. Structural members in the paths of conduit groups with common
supports.
2. HVAC and plumbing items and architectural features in the paths of
conduit groups with common supports.
C. Source quality-control test reports.
1.6 APPLICABLE PUBLICATIONS
A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.
B. National Electrical Manufacturers Association (NEMA) :
FBLI=07 . it i ettt e e Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable
C. National Fire Protection Association (NFPA):
TO-11.. ... National Electrical Code (NEC)

D. Underwriters Laboratories, Inc. (UL):

e O Flexible Metal Conduit

5-04. .. . i i . Surface Metal Raceway and Fittings
=07 ¢t ettt e e e Rigid Metal Conduit

360-09. ... ittt Liquid-Tight Flexible Steel Conduit
467-07. ... Grounding and Bonding Equipment
514RA-04. ... ... Metallic Outlet Boxes

514B-04. ... ..., Fittings for Cable and Conduit
TOT=07. vttt Electrical Metallic Tubing

1242-06. i i iiiiiiennnnn Intermediate Metal Conduit

PART 2 - PRODUCTS
2.1 GENERAL
A. Conduit Size: In accordance with the NEC, but not less than 20 mm (3/4
inch) unless otherwise shown.
2.2 CONDUIT
A. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1.
B. Rigid intermediate steel conduit (IMC): Shall Conform to UL 1242, ANSI
C80.6.
C. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI C80.3.
Maximum size not to exceed 105 mm (4 inches) and shall be permitted

only with cable rated 600 volts or less.
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D. Flexible galvanized steel conduit: Shall Conform to UL 1.

E. Liquid-tight flexible metal conduit: Shall Conform to UL 360.
2.3 WIREWAYS AND RACEWAYS

A. Surface metal raceway: Shall Conform to UL 5.
2.4 CONDUIT FITTINGS

A. Rigid steel and IMC conduit fittings:

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.

2. Standard threaded couplings, locknuts, bushings, and elbows: Only
steel or malleable iron materials are acceptable. Integral
retractable type IMC couplings are also acceptable.

3. Locknuts: Bonding type with sharp edges for digging into the metal
wall of an enclosure.

4. Bushings: Metallic insulating type, consisting of an insulating
insert molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

5. Erickson (union-type) and set screw type couplings: Approved for use
in concrete are permitted for use to complete a conduit run where
conduit is installed in concrete. Use set screws of case hardened
steel with hex head and cup point to firmly seat in conduit wall for
positive ground. Tightening of set screws with pliers is prohibited.

6. Sealing fittings: Threaded cast iron type. Use continuous drain type
sealing fittings to prevent passage of water 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.

B. Electrical metallic tubing fittings:

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.

2. Only steel or malleable iron materials are acceptable.

3. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring compression
type couplings and connectors for conduit sizes 50 mm (2 inches) and
smaller. Use set screw type couplings 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 grounding.

4. Indent type connectors or couplings are prohibited.
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5. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot metal" are prohibited.

C. Flexible steel conduit fittings:

1. Conform to UL 514B. Only steel or malleable iron materials are
acceptable.

2. Clamp type, with insulated throat.

D. Liquid-tight flexible metal conduit fittings:

1. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA FBI1.

2. Only steel or malleable iron materials are acceptable.

3. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

E. Surface metal raceway fittings: As recommended by the raceway
manufacturer.

2.5 CONDUIT SUPPORTS

A. Parts and hardware: Zinc-coat or provide equivalent corrosion
protection.

B. Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

C. Multiple conduit (trapeze) hangers: Not less than 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 hanger rods.

D. Solid Masonry and Concrete Anchors: Self-drilling expansion shields, or
machine bolt expansion.

2.6 OUTLET, JUNCTION, AND PULL BOXES

A. UL-50 and UL-514A.

Cast metal where required by the NEC or shown, and equipped with

rustproof boxes.

C. Sheet metal boxes: Galvanized steel, except where otherwise shown.

D. Flush mounted wall or ceiling boxes shall be installed with raised
covers so that front face of raised cover is flush with the wall.
Surface mounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

2.7 SLEEVES FOR RACEWAYS
A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40,

galvanized steel, plain ends.
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B.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum
0.052- or 0.138-inch (1.3- or 3.5-mm) thickness as indicated and of
length to suit application.

Coordinate sleeve selection and application with selection and
application of firestopping specified in Division 07 84 00

"FIRESTOPPING."

2.8 SLEEVE SEALS

A. Description: Modular sealing device, designed for field assembly, to
fill annular space between sleeve and cable.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of
cable or conduit. Include type and number required for material and
size of raceway or cable.

2. Pressure Plates: Carbon steel. 1Include two for each sealing
element.

3. Connecting Bolts and Nuts: Stainless steel of length required to
secure pressure plates to sealing elements. Include one for each
sealing element.

2.9 GROUT
A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,

nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with
water to consistency suitable for application and a 30-minute working

time.

PART 3 - EXECUTION

3.1 PENETRATIONS

A.

Cutting or Holes:

1. Locate holes in advance where they are proposed in the structural
sections such as ribs or beams. Obtain the approval of the Resident
Engineer/COR prior to drilling through structural sections.

2. Cut holes through concrete and masonry in new and existing
structures with a diamond core drill or concrete saw. Pneumatic
hammer, impact electric, hand or manual hammer type drills are not
allowed, except where permitted by the Resident Engineer/COR as
required by limited working space.

Fire Stop: Where conduits, wireways, and other electronic safety and

security raceways pass through fire partitions, fire walls, smoke

partitions, or floors, install a fire stop that provides an effective

barrier against the spread of fire, smoke and gases as specified in

28 05 28.33 - 5



Substation Upgrade Building 2 VA Project # 642-22-104
VA-Medical Center, Philadelphia, PA Bid Documents

Section 07 84 00, FIRESTOPPING, with rock wool fiber or silicone foam
sealant only. Completely fill and seal clearances between raceways and
openings with the fire stop material.

Waterproofing: At floor, exterior wall, and roof conduit penetrations,
completely seal clearances around the conduit and make watertight as

specified in Section 07 92 00, “JOINT SEALANTS”.

3.2 INSTALLATION, GENERAL

A.

B.

Install conduit as follows:

1. In complete runs before pulling in cables or wires.

2. Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

3. Assure conduit installation does not encroach into the ceiling
height head room, walkways, or doorways.

4. Cut square with a hacksaw, ream, remove burrs, and draw up tight.

5. Mechanically continuous.

6. Independently support conduit at 2.4 m (8 foot) on center. Do not
use other supports i.e., (suspended ceilings, suspended ceiling
supporting members, lighting fixtures, conduits, mechanical piping,
or mechanical ducts).

7. Support within 300 mm (12 inches) of changes of direction, and
within 300 mm (12 inches) of each enclosure to which connected.

8. Close ends of empty conduit with plugs or caps at 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, pull boxes and outlet
boxes with bonding type locknuts. For rigid and IMC conduit
installations, provide a locknut on the inside of the enclosure,
made up wrench tight. Do not make conduit connections to junction
box covers.

11. Do not use aluminum conduits in wet locations.

12. Unless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

Conduit Bends:

1. Make bends with standard conduit bending machines.

2. Conduit hickey may be used for slight offsets, and for straightening
stubbed out conduits.

3. Bending of conduits with a pipe tee or vise is prohibited.
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C.

D.

Layout and Homeruns:

1. Install conduit with wiring, including homeruns, as shown.

2. Deviations: Make only where necessary to avoid interferences and
only after drawings showing the proposed deviations have been
submitted approved by the Resident Engineer/COR.

Fire Alarm:

1. Fire alarm conduit shall be painted red (a red “top-coated” conduit
from the conduit manufacturer may be used in lieu of painted
conduit) in accordance with the requirements of Section 28 31 00,

“FIRE DETECTION AND ALARM”.

3.3 CONCEALED WORK INSTALLATION

A.

Furred or Suspended Ceilings and in Walls:
1. Conduit for conductors 600 volts and below:
a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits
mixed indiscriminately in the same system is prohibited.
2. Align and run conduit parallel or perpendicular to the building
lines.

3. Tightening set screws with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A.

Unless otherwise indicated on the drawings, exposed conduit is only

permitted in mechanical and electrical rooms.

Conduit for Conductors 600 volts and below:

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits
mixed indiscriminately in the system is prohibited.

Align and run conduit parallel or perpendicular to the building lines.

Install horizontal runs close to the ceiling or beams and secure with

conduit straps.

Support horizontal or vertical runs at not over 2400 mm (eight foot)

intervals.

Painting:

1. Paint exposed conduit as specified in Section09 91 00, “PAINTING”.

2. Paint all conduits containing cables rated over 600 volts safety
orange. Refer to Section 09 91 00, “PAINTING” for preparation, 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 between.
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3.5 EXPANSION JOINTS

A.

C.

Conduits 75 mm (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion Jjoint, require
expansion and deflection couplings. Install the couplings in accordance
with the manufacturer's recommendations.

Provide conduits smaller than 75 mm (3 inches) with junction boxes on
both sides of the expansion joint. Connect conduits to junction boxes
with sufficient slack of flexible conduit to produce 125 mm (5 inch)
vertical drop midway between the ends. Flexible conduit shall have a
copper green ground bonding jumper installed. In lieu of this flexible
conduit, expansion and deflection couplings as specified above for 375
mm (15 inches) and larger conduits are acceptable.

Install expansion and deflection couplings where shown.

3.6 CONDUIT SUPPORTS, INSTALLATION

A.

F.
G.

Safe working load shall not exceed 1/4 of proof test load of fastening
devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits. Maximum distance between supports is 2.5 m (8 foot) on
center.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater 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.
Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete 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 fasteners for
attaching to concrete ceilings.
Hollow Masonry: Toggle bolts are permitted.

Bolts supported only by plaster or gypsum wallboard are not acceptable.
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H.

Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.

Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.
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.

3.7 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.

In addition to boxes shown, install additional boxes where needed to

prevent damage to cables and wires during pulling in operations.

Remove only knockouts as required and plug unused openings. Use

threaded plugs for cast metal boxes and snap-in metal covers for sheet

metal boxes.

Outlet boxes in the same wall mounted back-to-back are prohibited. A

minimum 600 mm (24 inch), center-to-center lateral spacing shall be

maintained between boxes) .

Minimum size of outlet boxes for ground fault interrupter (GFI)

receptacles is 100 mm (4 inches) square by 55 mm (2-1/8 inches) deep,

with device covers for the wall material and thickness involved.

Stencil or install phenolic nameplates on covers of the boxes

identified on riser diagrams; for example "SIG-FA JB No. 1".

On all Branch Circuit junction box covers, identify the circuits with

black marker.

3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT

A.

Install the electronic safety and security raceway system as shown on
drawings.
Minimum conduit size of 19 mm (3/4 inch), but not less than the size

shown on the drawings.
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C.
D.

All conduit ends shall be equipped with insulated bushings.

All 100 mm (four inch) conduits within buildings shall include pull
boxes after every two 90 degree bends. Size boxes per the NEC.
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.

Terminate conduit runs to/from a backboard in a closet or interstitial
space at the top or bottom of the backboard. Conduits shall enter
communication closets next to the wall and be flush with the backboard.
Where drilling is necessary for vertical conduits, locate holes so as
not to affect structural sections such as ribs or beams.

All empty conduits located in communications closets or on backboards
shall be sealed with a standard non-hardening duct seal compound to
prevent the entrance of moisture and gases and to meet fire resistance
requirements.

Conduit runs shall contain no more than four quarter turns (90 degree
bends) between pull boxes/backboards. Minimum radius of communication

conduit bends shall be as follows (special long radius):

Sizes of Conduit Radius of Conduit Bends

Trade Size mm, Inches

% 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)

Furnish and install 19 mm (3/4 inch) thick fire-retardant plywood
specified in on the wall of communication closets where shown on
drawings. Mount the plywood with the bottom edge 300 mm (one foot)
above the finished floor.

Furnish and pull wire in all empty conduits. (Sleeves through floor are

exceptions) .
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SECTION 28 31 00
FIRE DETECTION AND ALARM
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section of the specifications includes the furnishing,
installation, and connection of the fire alarm equipment to form a
complete coordinated system ready for operation. It shall include, but
not be limited to, alarm initiating devices, alarm notification
appliances, control units, fire safety control devices, annunciators,
power supplies, and wiring as shown on the drawings and specified. The
fire alarm system shall not be combined with other systems such as
building automation, energy management, security, etc.

B. Fire alarm systems shall comply with requirements of the most recent VA
FIRE PROTECTION DESIGN MANUAL and NFPA 72 unless variations to NFPA 72
are specifically identified within these contract documents by the
following notation: "variation". The design, system layout, document
submittal preparation, and supervision of installation and testing
shall be provided by a technician that is certified NICET level III or
a registered fire protection engineer. The NICET certified technician
shall be on site for the supervision and testing of the system. Factory
engineers from the equipment manufacturer, thoroughly familiar and
knowledgeable with all equipment utilized, shall provide additional
technical support at the site as required by the COR. Installers shall
have a minimum of 2 years experience installing fire alarm systems.

C. Fire alarm signals:

1. Building(s) shall have an automatic digitized voice fire alarm
signal with emergency manual voice override to notify occupants to
evacuate. The digitized voice message shall identify the area of the
building (smoke zone) from which the alarm was initiated.

2. Building(s) shall have a general evacuation fire alarm signal in
accordance with ASA S3.41 to notify all occupants in the respective
building to evacuate.

D. The main fire alarm control unit shall automatically transmit alarm
signals to a listed central station using a digital alarm communicator
transmitter in accordance with NFPA 72.

1.2 SCOPE
A. A fully addressable fire alarm system shall be designed and installed

in accordance with the specifications and drawings. Device location and
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wiring runs shown on the drawings are for reference only unless

specifically dimensioned. Actual locations shall be in accordance with

NFPA 72 and this specification. Verify that the existing fire alarm

system is fully functional before making any changes. Provide new

devices manufactured by Simplex to match with the existing system.

Basic Performance:

1. Alarm and trouble signals from each building fire alarm control
panel shall be digitally encoded by UL listed electronic devices
onto a multiplexed communication system.

2. Response time between alarm initiation (contact closure) and
recording at the main fire alarm control unit (appearance on
alphanumeric read out) shall not exceed 5 seconds.

3. The signaling line circuits (SLC) between building fire alarm
control units shall be wired Style 7 in accordance with NFPA 72.
Isolation shall be provided so that no more than one building can be
lost due to a short circuit fault.

4. The fire alarm system shall be provided in compliance with NFPA 101,
NFPA 72 and VA’s Fire Protection Design Manual for Ambulatory Health
Care VAMC. Do not combine fire alarm systems with other systems such
as building automation, energy management, security, etc.

All fire alarm wiring must be installed in raceway separate from all
other systems, and shall meet the . NFPA 72 requirements for Pathway
Survivability. Wiring for fire alarm systems must be specified as
defined in NFPA 72 as follows:

Initiating Device Circuits (IDC): Class B.

Signaling Line Circuits (SLC): Class B.

Notification Appliance Circuits (NAC): Class B.

Communications between building fire alarm control units: Class X

1.3 RELATED WORK

A.

C.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Requirements for procedures for submittals.

Section 07 84 00 - FIRESTOPPING. Requirements for fire proofing wall
penetrations.

Section 21 13 13 - WET-PIPE SPRINKLER SYSTEMS. Requirements for

sprinkler systems.

D.

Section 28 05 00 - COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for general requirements that are common to more

than one section in Division 28.
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Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for conductors and cables.

Section 28 05 26 - GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for grounding of equipment.

Section 28 05 28.33 - CONDUITS AND BACKBOXES FOR ELECTRONIC SAFETY AND
SECURITY. Requirements for infrastructure.

Section 28 05 13 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND

SECURITY. Requirements for conductors and cables.

1.4 SUBMITTALS

A.

General: Submit 5 copies in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.

Drawings:

1. Prepare drawings using and include all contractors information.
Layering shall be by VA criteria as provided by the Contracting
Officer’s Technical Representative (COR). Bid drawing files on
AutoCAD will be provided to the Contractor at the pre-construction
meeting. The contractor shall be responsible for verifying all
critical dimensions shown on the drawings provided by VA.

2. Floor plans: Provide locations of all devices (with device number at
each addressable device corresponding to control unit programming),
appliances, panels, equipment, junction/terminal cabinets/boxes,
risers, electrical power connections, individual circuits and
raceway routing, system zoning; number, size, and type of raceways
and conductors in each raceway; conduit fill calculations with cross
section area percent fill for each type and size of conductor and
raceway. Only those devices connected and incorporated into the
final system shall be on these floor plans. Do not show any removed
devices on the floor plans. Show all interfaces for all fire safety
functions.

3. Riser diagrams: Provide, for the entire system, the number, size and
type of riser raceways and conductors in each riser raceway and
number of each type device per floor and zone. Show wiring Styles on
the riser diagram for all circuits. Provide diagrams both on a per
building and campus wide basis.

4. Detailed wiring diagrams: Provide for control panels, modules, power

supplies, electrical power connections, auxiliary relays and
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annunciators showing termination identifications, size and type

conductors, circuit boards, LED lamps, indicators, adjustable
controls, switches, ribbon connectors, wiring harnesses, terminal
strips and connectors, spare zones/circuits. Diagrams shall be drawn
to a scale sufficient to show spatial relationships between
components, enclosures and equipment configuration.

Two weeks prior to final inspection, the Contractor shall deliver to
the COR 3 sets of as-built drawings and one set of the as-built
drawing computer files (using AutoCAD 2007 or later). As-built
drawings (floor plans) shall show all new and/or existing conduit

used for the fire alarm system.

C. Manuals:

1.

Submit simultaneously with the shop drawings, companion copies of

complete maintenance and operating manuals including technical data

sheets for all items used in the system, power requirements, device
wiring diagrams, dimensions, and information for ordering
replacement parts.

a. Wiring diagrams shall have their terminals identified to
facilitate installation, operation, expansion and maintenance.

b. Wiring diagrams shall indicate internal wiring for each item of
equipment and the interconnections between the items of
equipment.

c. Include complete listing of all software used and installation
and operation instructions including the input/output matrix
chart.

d. Provide a clear and concise description of operation that gives,
in detail, the information required to properly operate, inspect,
test and maintain the equipment and system. Provide all
manufacturer's installation limitations including but not limited
to circuit length limitations.

e. Complete listing of all digitized voice messages.

f. Provide standby battery calculations under normal operating and
alarm modes. Battery calculations shall include the magnets for
holding the doors open for one minute.

g. Include information indicating who will provide emergency service

and perform post contract maintenance.
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h. Provide a replacement parts list with current prices. Include a

i.

list of recommended spare parts, tools, and instruments for
testing and maintenance purposes.

A computerized preventive maintenance schedule for all equipment.
The schedule shall be provided on disk in a computer format
acceptable to the VAMC and shall describe the protocol for
preventive maintenance of all equipment. The schedule shall
include the required times for systematic examination, adjustment
and cleaning of all equipment. A print out of the schedule shall
also be provided in the manual. Provide the disk in a pocket
within the manual.

Furnish manuals in 3 ring loose-leaf binder or manufacturer's
standard binder.

A print out for all devices proposed on each signaling line

circuit with spare capacity indicated.

Two weeks prior to final inspection, deliver 4 copies of the final

updated maintenance and operating manual to the COR.

a.

The manual shall be updated to include any information
necessitated by the maintenance and operating manual approval.
Complete "As installed" wiring and schematic diagrams shall be
included that shows all items of equipment and their
interconnecting wiring. Show all final terminal identifications.
Complete listing of all programming information, including all
control events per device including an updated input/output
matrix.

Certificate of Installation as required by NFPA 72 for each
building. The certificate shall identify any variations from the
National Fire Alarm Code.

Certificate from equipment manufacturer assuring compliance with
all manufacturers installation requirements and satisfactory

system operation.

D. Certifications:

1.

Together with the shop drawing submittal, submit the technician's

NICET level III fire alarm certification as well as certification

from the control unit manufacturer that the proposed performer of

contract maintenance is an authorized representative of the major

equipment manufacturer. Include in the certification the names and

addresses of the proposed supervisor of installation and the
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proposed performer of contract maintenance. Also include the name

and title of the manufacturer’s representative who makes the
certification.

2. Together with the shop drawing submittal, submit a certification
from either the control unit manufacturer or the manufacturer of
each component (e.g., smoke detector) that the components being
furnished are compatible with the control unit.

3. Together with the shop drawing submittal, submit a certification
from the major equipment manufacturer that the wiring and connection

diagrams meet this specification, UL and NFPA 72 requirements.

1.5 WARRANTY

All work performed and all material and equipment furnished under this
contract shall be free from defects and shall remain so for a period of
one year from the date of acceptance of the entire installation by the

Contracting Officer.

1.6 GUARANTY PERIOD SERVICES

A.

Complete inspection, testing, maintenance and repair service for the
fire alarm system shall be provided by a factory trained authorized
representative of the manufacturer of the major equipment for a period
of 5 years from the date of acceptance of the entire installation by
the Contracting Officer.

Contractor shall provide all necessary test equipment, parts and labor
to perform required inspection, testing, maintenance and repair.

All inspection, testing, maintenance and permanent records required by
NFPA 72, and recommended by the equipment manufacturer shall be
provided by the contractor. Work shall include operation of sprinkler
system alarm and supervisory devices.

Maintenance and testing shall be performed in accordance with NFPA 72.
A computerized preventive maintenance schedule shall be provided and
shall describe the protocol for preventive maintenance of equipment.
The schedule shall include a systematic examination, adjustment and
cleaning of all equipment.

Non-included Work: Repair service shall not include the performance of
any work due to improper use, accidents, or negligence for which the
contractor is not responsible.

Service and emergency personnel shall report to the Engineering Office
or their authorized representative upon arrival at the hospital and

again upon the completion of the required work. A copy of the work
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ticket containing a complete description of the work performed and

parts replaced shall be provided to the VA.

G. Emergency Service:

1. Warranty Period Service: Service other than the preventative
maintenance, inspection, and testing required by NFPA 72 shall be
considered emergency call-back service and covered under the
warranty of the installation during the first year of the warranty
period, unless the required service is a result of abuse or misuse
by the Government. Written notification shall not be required for
emergency warranty period service and the contractor shall respond
as outlined in the following sections on Normal and Overtime
Emergency Call-Back Service. Warranty period service can be required
during normal or overtime emergency call-back service time periods
at the discretion of the COR.

2. Normal and overtime emergency call-back service shall consist of an
on-site response within 2 hours of notification of a system trouble.

3. Normal emergency call-back service times are between the hours of
7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal
holidays. Service performed during all other times shall be
considered to be overtime emergency call-back service. The cost of
all normal emergency call-back service for years 2 through 5 shall
be included in the cost of this contract.

4. Overtime emergency call-back service shall be provided for the
system when requested by the Government. The cost of the first 40
man-hours per year of overtime call-back service during years 2
through 5 of this contract shall be provided under this contract.
Payment for overtime emergency call-back service in excess of the 40
man hours per year requirement will be handled through separate
purchase orders. The method of calculating overtime emergency call-
back hours is based on actual time spent on site and does not
include travel time.

H. The contractor shall maintain a log at each fire alarm control unit.
The log shall list the date and time of all examinations and trouble
calls, condition of the system, and name of the technician. Each
trouble call shall be fully described, including the nature of the
trouble, necessary correction performed, and parts replaced.

I. In the event that VA modifies the fire alarm system post-Acceptance but

during the 5 year Guarantty Period Service period, Contractor shall be
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required to verify that the system, as newly modified or added, is

consistent with the manufacturer's requirements; any verification
performed will be equitably adjusted under the Changes clause. The
post-Acceptance modification or addition to the fire alarm system shall
not void the continuing requirements under this contract set forth in
the Guarantee Period Service provision for the fire alarm system as
modified or added. The contract will be equitably adjusted under the

Changes clause for such additional performance.

1.7 APPLICABLE PUBLICATIONS

A.

The publications listed below (including amendments, addenda,
revisions, supplements and errata) form a part of this specification to
the extent referenced. The publications are referenced in text by the
basic designation only and the latest editions of these publications
shall be applicable.

National Fire Protection Association (NFPA):

NEPA 13 ..ttt Standard for the Installation of Sprinkler

Systems, 2022 edition

NEPA 70. .. eeeeennn. National Electrical Code (NEC), 2020 edition
NEPA 72 . it teeeeenenn National Fire Alarm Code, 2022 edition
NEPA 90A. ... enn.. Standard for the Installation of Air

Conditioning and Ventilating Systems, 2021
edition

NFPA 101......0c00veven.. Life Safety Code, 2021 edition

Underwriters Laboratories, Inc. (UL): Fire Protection Equipment

Directory

Factory Mutual Research Corp (FM): Approval Guide, 2007-2011

American National Standards Institute (ANSI):

S3.4l . i e Audible Emergency Evacuation Signal, 1990
edition, reaffirmed 2008

International Code Council, International Building Code (IBC), 2021

edition

PART 2 A- PRODUCTS

2.1 EQUIPMENT AND MATERIALS, GENERAL

A.

All equipment and components shall be new and the manufacturer's
current model. All equipment shall be tested and listed by Underwriters
Laboratories, Inc. or Factory Mutual Research Corporation for use as
part of a fire alarm system. The authorized representative of the

manufacturer of the major equipment shall certify that the installation
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complies with all manufacturers’ requirements and that satisfactory

total system operation has been achieved.

2.2 CONDUIT, BOXES, AND WIRE

A.

Conduit shall be in accordance with Section 28 05 28.33 CONDUIT AND

BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:

1. All new conduits shall be installed in accordance with NFPA 70.

2. Conduit fill shall not exceed 40 percent of interior cross sectional
area.

3. All new conduits shall be 3/4 inch (19 mm) minimum.

Wire:

1. Wiring shall be in accordance with NEC article 760, Section 28 05
13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as
recommended by the manufacturer of the fire alarm system. All wires
shall be color coded. Number and size of conductors shall be as
recommended by the fire alarm system manufacturer, but not less than
18 AWG for initiating device circuits and 14 AWG for notification
device circuits.

2. Addressable circuits and wiring used for the multiplex communication
loop shall be twisted and shielded unless specifically excepted by
the fire alarm equipment manufacturer in writing.

3. Any fire alarm system wiring that extends outside of a building
shall have additional power surge protection to protect equipment
from physical damage and false signals due to lightning, voltage and
current induced transients. Protection devices shall be shown on the
submittal drawings and shall be UL listed or in accordance with
written manufacturer's requirements.

4. All wire or cable used in underground conduits including those in
concrete shall be listed for wet locations.

Terminal Boxes, Junction Boxes, and Cabinets:

1. Shall be galvanized steel in accordance with UL requirements.

2. All boxes shall be sized and installed in accordance with NFPA 70.

3. covers shall be repainted red in accordance with Section 09 91 00,
PAINTING and shall be identified with white markings as "FA" for
junction boxes and as "FIRE ALARM SYSTEM" for cabinets and terminal
boxes. Lettering shall be a minimum of 3/4 inch (19 mm) high.

4. Terminal boxes and cabinets shall have a volume 50 percent greater
than required by the NFPA 70. Minimum sized wire shall be considered

as 14 AWG for calculation purposes.
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Terminal boxes and cabinets shall have identified pressure type

terminal strips and shall be located at the base of each riser.
Terminal strips shall be labeled as specified or as approved by the

COR.

2.3 ANNUNCIATION: MODIFY EXISTING ANNUCIATION SYSTEM

2.4 VOICE COMMUNICATION SYSTEM (VCS): MODIFY EXISTING VCS.

2.5 ALARM NOTIFICATION APPLIANCES

A. Speakers:

1. Shall operate on either 25 VRMS or 70.7 VRMS with field selectable
output taps from 0.5 to 2.0W and originally installed at the 1/2
watt tap. Speakers shall provide a minimum sound output of 80 dBA at
10 feet (3,000 mm) with the 1/2 watt tap.

2. Frequency response shall be a minimum of 400 HZ to 4,000 HZ.

3. Four inches (100 mm) or 8 inches (200 mm) cone type speakers ceiling
mounted with white colored baffles in areas with suspended ceilings
and wall mounted in areas without ceilings.

B. Strobes:

1. Xenon flash tube type minimum 15 candela in toilet rooms and 75
candela in all other areas with a flash rate of 1 HZ. Strobes shall
be synchronized where required by the National Fire Alarm Code (NFPA
72) .

2. Back-plate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "Fire", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

3. Each strobe circuit shall have a minimum of 20 percent spare
capacity.

4. Strobes may be combined with the audible notification appliances

specified herein.

C. Fire Alarm Horns:

1.

Shall be electric, utilizing solid state electronic technology
operating on a nominal 24 VDC.

Shall be a minimum nominal rating of 80 dBA at 10 feet (3,000 mm).
Mount on removable adapter plates on conduit boxes.

Horns located outdoors shall be of weatherproof type with metal
housing and protective grille.

Each horn circuit shall have a minimum of 20 percent spare capacity.
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2.6 ALARM INITIATING DEVICES

A.

Manual Fire Alarm Stations:

1. Shall be non-break glass, address reporting type.

2. Station front shall be constructed of a durable material such as
cast or extruded metal or high impact plastic. Stations shall be
semi-flush type.

3. Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly labeled "FIRE."

4. Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarm position and remain so
until reset. A key shall be required to gain front access for
resetting, or conducting tests and drills.

5. Unless otherwise specified, all exposed parts shall be red in color
and have a smooth, hard, durable finish.

Stations identified as key operated only shall have a single

standardized lock and key separate from the control egquipment.

2.7 ADDRESS REPORTING INTERFACE DEVICE

A.

Shall have unique addresses that reports directly to the building fire
alarm panel.

Shall be configurable to monitor normally open or normally closed
devices for both alarm and trouble conditions.

Shall have terminal designations clearly differentiating between the
circuit to which they are reporting from and the device that they are
monitoring.

Shall be UL listed for fire alarm use and compatibility with the panel
to which they are connected.

Shall be mounted in weatherproof housings if mounted exterior to a

building.

2.8 UTILITY LOCKS AND KEYS:

A.

All key operated test switches, control units, annunciator panels and
lockable cabinets shall be provided with a single standardized utility
lock and key.

Key-operated manual fire alarm stations shall have a single
standardized lock and key separate from the control equipment.

All keys shall be delivered to the COR.
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2.9 SPARE AND REPLACEMENT PARTS

A.

Provide spare and replacement parts as follows:

1. Manual pull stations - 1

2. Fire alarm strobes - 2

3. Fire alarm speakers - 2
Spare and replacement parts shall be in original packaging and
submitted to the COR.

Provide to the VA, all hardware, software, programming tools, license

and documentation necessary to permanently modify the fire alarm system

on site. The minimum level of modification includes addition and

deletion of devices, circuits, zones and changes to system description,

system operation, and digitized evacuation and instructional messages.

2.10 INSTRUCTION CHART:

PART 3

Provide typewritten instruction card mounted behind a Lexan plastic or
glass cover in a stainless steel or aluminum frame with a back-plate.
Install the frame in a conspicuous location observable from each
control unit where operations are performed. The card shall show those
steps to be taken by an operator when a signal is received under all
conditions, normal, alarm, supervisory, and trouble. Provide an
additional copy with the binder for the input output matrix for the
sequence of operation. The instructions shall be approved by the COR

before being posted.

- EXECUTION

3.1 INSTALLATION:

A.

Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as
shown on the drawings, and as recommended by the major equipment
manufacturer. Fire alarm wiring shall be installed in conduit. All
conduit and wire shall be installed in accordance with, Section 28 05
13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 28
05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section
28 05 28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY,
and all penetrations of smoke and fire barriers shall be protected as
required by Section 07 84 00, FIRESTOPPING.

All conduits, Jjunction boxes, conduit supports and hangers shall be

concealed in finished areas and may be exposed in unfinished areas.
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C. All new and reused exposed conduits shall be painted in accordance with

Section 09 91 00, PAINTING to match surrounding finished areas and red
in unfinished areas.

All existing accessible fire alarm conduit not reused shall be removed.
All fire detection and alarm system devices, control units and remote
annunciators shall be flush mounted when located in finished areas and
may be surface mounted when located in unfinished areas. Exact
locations are to be approved by the COR.

Speakers shall be ceiling mounted and fully recessed in areas with
suspended ceilings. Speakers shall be wall mounted and recessed in
finished areas without suspended ceilings. Speakers may be surface
mounted in unfinished areas.

Strobes shall be flush wall mounted with the bottom of the unit located
80 inches (2,000 mm) above the floor or 6 inches (150 mm) below
ceiling, whichever is lower. Locate and mount to maintain a minimum 36
inches (900 mm) clearance from side obstructions.

Manual pull stations shall be installed not less than 42 inches (1,050
mm) or more than 48 inches (1,200 mm) from finished floor to bottom of
device and within 60 inches (1,500 mm) of a stairway or an exit door.
Where possible, locate water flow and pressure switches a minimum of 12
inches (300 mm) from a fitting that changes the direction of the flow
and a minimum of 36 inches (900 mm) from a valve.

Mount valve tamper switches so as not to interfere with the normal
operation of the valve and adjust to operate within 2 revolutions
toward the closed position of the valve control, or when the stem has

moved no more than 1/5 of the distance from its normal position.

3.2 TYPICAL OPERATION

A.

Activation of any manual pull station, water flow or pressure switch,
heat detector, kitchen hood suppression system, gaseous suppression
system, or smoke detector shall cause the following operations to
occur:

1. Operate the emergency voice communication system in Buildings
indicate buildings. For sprinkler protected buildings, flash strobes
continuously only in the zone of alarm. For buildings without
sprinkler protection throughout, flash strobes continuously only on

the floor of alarm.
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2. Continuously sound a temporal pattern general alarm and flash all

strobes in the building in alarm until reset at the local fire alarm
control unit in Buildings indicate buildings.

3. Release only the magnetic door holders in the smoke zone on the
floor from which alarm was initiated after the alert signal.

4. Transmit a separate alarm signal, via the main fire alarm control
unit to the fire department.

5. Unlock the electrically locked exit doors within the zone of alarm.

Alarm verification shall not be used for smoke detectors installed for

the purpose of early warning.

3.3 TESTS

A.

Provide the service of a NICET level III, competent, factory-trained
engineer or technician authorized by the manufacturer of the fire alarm
equipment to technically supervise and participate during all of the
adjustments and tests for the system. Make all adjustments and tests in
the presence of the COR.

When the systems have been completed and prior to the scheduling of the

final inspection, furnish testing equipment and perform the following

tests in the presence of the COR. When any defects are detected, make
repairs or install replacement components, and repeat the tests until
such time that the complete fire alarm systems meet all contract
requirements. After the system has passed the initial test and been
approved by the COR, the contractor may request a final inspection.

1. Before energizing the cables and wires, check for correct
connections and test for short circuits, ground faults, continuity,
and insulation.

2. Test the insulation on all installed cable and wiring by standard
methods as recommended by the equipment manufacturer.

3. Run water through all flow switches. Check time delay on water flow
switches. Submit a report listing all water flow switch operations
and their retard time in seconds.

4. Open each alarm initiating and notification circuit to see if
trouble signal actuates.

5. Ground each alarm initiation and notification circuit and verify

response of trouble signals.

3.4 FINAL INSPECTION AND ACCEPTANCE

A.

Prior to final acceptance a minimum 30 day "burn-in" period shall be

provided. The purpose shall be to allow equipment to stabilize and
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potential installation and software problems and equipment malfunctions

to be identified and corrected. During this diagnostic period, all
system operations and malfunctions shall be recorded. Final acceptance
will be made upon successful completion of the "burn-in" period and
where the last 14 days is without a system or equipment malfunction.

At the final inspection a factory trained representative of the
manufacturer of the major equipment shall repeat the tests in Article
3.3 TESTS and those required by NFPA 72. In addition the representative
shall demonstrate that the systems function properly in every respect.

The demonstration shall be made in the presence of a VA representative.

3.5 INSTRUCTION

A.

The manufacturer's authorized representative shall provide instruction

and training to the VA as follows:

1. Six l-hour sessions to engineering staff, security police and
central attendant personnel for simple operation of the system. Two
sessions at the start of installation, 2 sessions at the completion
of installation and 2 sessions 3 months after the completion of
installation.

The Contractor and/or the Systems Manufacturer's representative shall

provide a typewritten "Sequence of Operation”" including a trouble

shooting guide of the entire system for submittal to the VA. The

sequence of operation will be shown for each input in the system in a

matrix format and provided in a loose leaf binder. When reading the

sequence of operation, the reader will be able to quickly and easily
determine what output will occur upon activation of any input in the

system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A

to NFPA 72.

Furnish the services of a competent instructor for instructing

personnel in the programming requirements necessary for system

expansion. Such programming shall include addition or deletion of
devices, zones, indicating circuits and printer/display text.

- - END - -
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1

A.

b=

W o> W

SUMMARY
Section Includes:

1. Chain link fence, gates and accessories.

RELATED REQUIREMENTS

Temporary Construction Fence: Section 01 00 00, GENERAL REQUIREMENTS.

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.
ASTM International (ASTM) :

A392-1la - Zinc-Coated Steel Chain-Link Fence Fabric.
B429 - Aluminum-Alloy Extruded Structural Pipe and Tube.
F567-14a - Installation of Chain-Link Fence.

F626-14 - Fence Fittings.

F900-11 - Industrial and Commercial Swing Gates.

F1184-16 - Industrial and Commercial Horizontal Slide Gates.

~ o O b w N

F1664-08(2013) - Polyvinyl Chloride (PVC) and Other Conforming

Organic Polymer Coated Steel Tension Wire used with Chain Link

Fence.

8. F1043-16 - Strength and Protective Coatings on Steel Industrial
Fence Framework.

9. F1083-16 - Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded,
for Fence Structures.

Chain Link Fence Manufacturing Institute (CLFMI):

1. Product Manual.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

Submittal Drawings:

1. Show size, configuration, and fabrication and installation details.
Manufacturer's Literature and Data:

1. Description of each product.

2. Installation instructions.

Certificates: Certify each product complies products comply with
specifications.

1. Fence alignment.
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2. Zinc-coating.

Qualifications: Substantiate qualifications comply with specifications.
1. Manufacturer with project experience list.

2. Installer with project experience list.

QUALITY ASSURANCE

Manufacturer Qualifications:

1. Regularly manufactures specified products.

2. Manufactured specified products with satisfactory service on five
similar installations for minimum five years.
a. Project Experience List: Provide contact names and addresses

for completed projects.

Installer Qualifications:

1. Regularly installs specified products.

2. 1Installed specified products with satisfactory service on five

similar installations for minimum five years.

DELIVERY

Deliver products in manufacturer's original sealed packaging.

Mark packaging, legibly. Indicate manufacturer's name or brand, type,
color, production run number, and manufacture date.

Before installation, return or dispose of products within distorted,

damaged, or opened packaging.

STORAGE AND HANDLING
Protect products from damage during handling and construction

operations.

WARRANTY
Construction Warranty: FAR clause 52.246-21, "Warranty of

Construction."

- PRODUCTS

PRODUCTS - GENERAL
Basis of Design: Section 09 06 00, SCHEDULE FOR FINISHES.

Provide fences and gates from one manufacturer.

CHAIN-LINK FENCING AND GATES
General: Conform to CLFMI Product Manual.
Chain Link Fabric: 50 mm (2 inch) mesh, 3.76 mm (0.15 inches), 1.8 mm

(72 inches) high, top selvage and bottom selvage.
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1. Zinc-Coated Steel Fabric: ASTM A392, hot dipped galvanized before or

after weaving.
a. Class 1 - 366 g/sg. m (1.2 oz/sqg. ft.).
2. Aluminum-Coated Steel Fabric (Aluminized): ASTM A491.
Fence Framework:
1. Round Steel Pipe and Rail: ASTM F1043, Group IA Heavy Industrial
Fence Framework, ASTM F1083 schedule 40 galvanized pipe.
a. Line post: 60 mm (2.375 inch) diameter.
b. End, Corner, Pull post: 60 mm (2.375 inch) diameter.
c. Brace rails, top, bottom, and intermediate rails, 42 mm

(1.660 inch) diameter, 3.38 kg/m (2.27 1lb./ft.).

TENSION WIRE
Metallic Coated Steel Marcelled Tension Wire: ASTM A817, Type I 4.5 mm

(0.177 inches) marcelled wire.

GATES
Swing Gates: ASTM F900 ASTM F2200 double swing type.
1. Galvanized steel:
a. Frame: ASTM F1043 and ASTM F1083 Group IA schedule 40 pipe Apply
galvanized repair paint on welded joints.
1) Vertical and Horizontal Spacing: Maximum 2400 mm (8 ft.).
b. Hardware:
1) Hinges: 180 degree gate hinges per leaf.
2) Positive locking gate latch, 7.9 mm (5/16 inches) thick by
44 mm (1 3/4 inches).
3) Padlocks: By VA.

CONCRETE

Concrete: As specified in Section 03 30 00, Cast-in-Place Concrete. As

required.

FINISHES
Steel Paint Finish:
1. Powder-Coat Finish: Manufacturer's standard two-coat finish system
as follows:
a. One coat primer.
b. One coat thermosetting topcoat.
c. Dry-film Thickness: 0.05 mm (2 mils) minimum.
d. Color: Refer to Section 09 06 00, SCHEDULE FOR FINISHES.

Finish exposed surfaces after fabrication.
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PART 3 - EXECUTION

3.1 PREPARATION
A. Examine and verify substrate suitability for product installation.
B. Protect existing construction and completed work from damage.
C. Remove installed fences at the end of the project.
3.2 INSTALLATION
A. Layout fence and locate position of post.
B. Installation:
1. General: Comply with ASTM F567.

2.

Framework:

a. Posts: Set plumb in concrete footings with 600 mm (24 inches)
minimum depth.

1) Minimum Footing Diameter: Four times largest cross section of
post, up to 100 mm (4 inches) attached to existing concrete
floor. Provide shop drawings of floor attachment.

2) Space line posts not exceeding 3 m (10 ft.) on center.

b. Top rail: Install 6.4 m (21 ft.) lengths of rail continuous thru
line post or barb arm loop top. Splice rail using top rail
sleeves minimum 150 mm (6 inches) long.

1) Secure rail to terminal post by brace band and rail end.

2) Field cut and secure bottom rail or intermediate rail to line
posts with boulevard bands or rail ends and brace bands.

3) Provide mid rail for fences 3.7 m (12 feet) high or higher.

c. Terminal posts: Brace and truss end, corner, pull and gate posts
for fence 1.8 m (6 ft.) and higher and for fences 1.5 m (5 ft.)
in height without top rail.

C. Chain Link Fabric:

1. Install fabric inside of the framework with ground clearance of
(1 inches) maximum.
2. Stretch fabric between terminal posts and secure with tension bar.
3. Wrap tie wire around the post or rail. Attached to fabric wire
picket on both sides.
D. Gate:
1. Swing Gates: Comply with ASTM F567. Outward swing. Gates plumb in

closed position with 75 mm (3 inches) bottom clearance. Install
electrically operated gates according to manufacturer’s

instructions.
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2. Horizontal Slide Gates: Install according to manufacturer’s

instructions.

Nuts and Bolts:

1. Bolts: Install carriage bolts with head on the secure side of the
fence. Peened over all bolts shall be to prevent removal of the nut.

Touch up damaged factory finishes.
1. Repailr galvanized surfaces with galvanized repair paint.

2. Repair painted surfaces with touch up primer.

CLEANING

Clean exposed fence surfaces. Remove contaminants and stains.

PROTECTION

Protect fence from traffic and construction operations.

Repair damage.
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	C. Manufacturer's Literature and Data:
	1. Description of each product.
	2. Installation instructions.

	D. Certificates: Certify each product complies products comply  with specifications.
	1. Fence alignment.
	2. Zinc-coating.

	E. Qualifications: Substantiate qualifications comply with specifications.
	1. Manufacturer with project experience list.
	2. Installer with project experience list.


	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:
	1. Regularly manufactures specified products.
	2. Manufactured specified products with satisfactory service on five similar installations for minimum five years.
	a.  Project Experience List: Provide contact names and addresses for completed projects.


	B. Installer Qualifications:
	1. Regularly installs specified products.
	2. Installed specified products with satisfactory service on five similar installations for minimum five years.


	1.6 DELIVERY
	A. Deliver products in manufacturer's original sealed packaging.
	B. Mark packaging, legibly. Indicate manufacturer's name or brand, type, color, production run number, and manufacture date.
	C. Before installation, return or dispose of products within distorted, damaged, or opened packaging.

	1.7 STORAGE AND HANDLING
	A. Protect products from damage during handling and construction operations.

	1.8 WARRANTY
	A. Construction Warranty: FAR clause 52.246-21, "Warranty of Construction."


	PART 2 -  PRODUCTS
	2.1 PRODUCTS - GENERAL
	A. Basis of Design: Section 09 06 00, SCHEDULE FOR FINISHES.
	B. Provide fences and gates from one manufacturer.

	2.2 CHAIN-LINK FENCING AND GATES
	A. General: Conform to CLFMI Product Manual.
	B. Chain Link Fabric: 50 mm (2 inch) mesh, 3.76 mm (0.15 inches), 1.8 mm (72 inches) high, top selvage and bottom selvage.
	1. Zinc-Coated Steel Fabric: ASTM A392, hot dipped galvanized before or after weaving.
	a. Class 1 - 366 g/sq. m (1.2 oz/sq. ft.).

	2. Aluminum-Coated Steel Fabric (Aluminized): ASTM A491.

	C. Fence Framework:
	1. Round Steel Pipe and Rail: ASTM F1043, Group IA Heavy Industrial Fence Framework, ASTM F1083 schedule 40 galvanized pipe.
	a. Line post: 60 mm (2.375 inch) diameter.
	b. End, Corner, Pull post: 60 mm (2.375 inch) diameter.
	c. Brace rails, top, bottom, and intermediate rails, 42 mm (1.660 inch) diameter, 3.38 kg/m (2.27 lb./ft.).



	2.3 TENSION WIRE
	A. Metallic Coated Steel Marcelled Tension Wire: ASTM A817, Type I 4.5 mm (0.177 inches) marcelled wire.

	2.4 GATES
	A. Swing Gates: ASTM F900 ASTM F2200 double swing type.
	1. Galvanized steel:
	a. Frame: ASTM F1043 and ASTM F1083 Group IA schedule 40 pipe Apply galvanized repair paint on welded joints.
	1) Vertical and Horizontal Spacing: Maximum 2400 mm (8 ft.).

	b. Hardware:
	1) Hinges: 180 degree gate hinges per leaf.
	2) Positive locking gate latch, 7.9 mm (5/16 inches) thick by 44 mm (1 3/4 inches).
	3) Padlocks: By VA.




	2.5 CONCRETE
	A. Concrete: As specified in Section 03 30 00, Cast-in-Place Concrete. As required.

	2.6 FINISHES
	A. Steel Paint Finish:
	1. Powder-Coat Finish: Manufacturer's standard two-coat finish system as follows:
	a. One coat primer.
	b. One coat thermosetting topcoat.
	c. Dry-film Thickness: 0.05 mm (2 mils) minimum.
	d. Color: Refer to Section 09 06 00, SCHEDULE FOR FINISHES.


	B. Finish exposed surfaces after fabrication.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Examine and verify substrate suitability for product installation.
	B. Protect existing construction and completed work from damage.
	C. Remove installed fences at the end of the project.

	3.2 INSTALLATION
	A. Layout fence and locate position of post.
	B. Installation:
	1. General: Comply with ASTM F567.
	2. Framework:
	a. Posts: Set plumb in concrete footings with 600 mm (24 inches) minimum depth.
	1) Minimum Footing Diameter: Four times largest cross section of post, up to 100 mm (4 inches) attached to existing concrete floor.  Provide shop drawings of floor attachment.
	2) Space line posts not exceeding 3 m (10 ft.) on center.

	b. Top rail: Install 6.4 m (21 ft.) lengths of rail continuous thru line post or barb arm loop top. Splice rail using top rail sleeves minimum 150 mm (6 inches) long.
	1) Secure rail to terminal post by brace band and rail end.
	2) Field cut and secure bottom rail or intermediate rail to line posts with boulevard bands or rail ends and brace bands.
	3) Provide mid rail for fences 3.7 m (12 feet) high or higher.

	c. Terminal posts: Brace and truss end, corner, pull and gate posts for fence 1.8 m (6 ft.) and higher and for fences 1.5 m (5 ft.) in height without top rail.


	C. Chain Link Fabric:
	1. Install fabric inside of the framework with ground clearance of (1 inches) maximum.
	2. Stretch fabric between terminal posts and secure with tension bar.
	3.  Wrap tie wire around the post or rail. Attached to fabric wire picket on both sides.

	D. Gate:
	1. Swing Gates: Comply with ASTM F567.  Outward swing. Gates plumb in closed position with 75 mm (3 inches) bottom clearance. Install electrically operated gates according to manufacturer’s instructions.
	2. Horizontal Slide Gates: Install according to manufacturer’s instructions.

	E. Nuts and Bolts:
	1.  Bolts: Install carriage bolts with head on the secure side of the fence. Peened over all bolts shall be to prevent removal of the nut.

	F. Touch up damaged factory finishes.
	1. Repair galvanized surfaces with galvanized repair paint.
	2. Repair painted surfaces with touch up primer.


	3.3 CLEANING
	A. Clean exposed fence surfaces. Remove contaminants and stains.

	3.4 PROTECTION
	A. Protect fence from traffic and construction operations.
	B. Repair damage.
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