ST. TAMMANY FIRE PROTECTION DISTRICT NO. 1
NEW TRAINING FACILITY

34780 S. RANGE ROAD

SLIDELL LA 70460

SECTION 265100

INTERIOR LIGHTING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY
Section Includes:

Interior lighting fixtures, lamps, and ballasts.
Emergency lighting units.

Exit signs.

Lighting fixture supports.

Retrofit kits for fluorescent lighting fixtures.
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ACTION SUBMITTALS

Product Data: For each type of lighting fixture, arranged in order of fixture
designation. Include data on features, accessories, and finishes.

Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate
dimensions, weights, methods of field assembly, components, features, and
accessories. Product Certificates: For each type of ballast for bi-level and dimmer-
controlled fixtures, from manufacturer.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

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

Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

MANUFACTURERS

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, product(s) indicated on
Drawings.

GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed
fixtures.

Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according
to NEMA LE 5A.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

HID Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5B.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel unless otherwise indicated. Form and support to
prevent warping and sagging.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from
falling accidentally during relamping and when secured in operating position.
Diffusers and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
b. UV stabilized.

2.  Glass: Annealed crystal glass unless otherwise indicated.

BALLASTS FOR LINEAR FLUORESCENT LAMPS
General Requirements for Electronic Ballasts:

1.  Comply with UL 935 and with ANSI C82.11.
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2. Designed for type and quantity of lamps served.

3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-
level control is indicated.

4, Sound Rating: Class A except Class B for T12/HO and T12/Slimline lamp
ballasts.

5.  Total Harmonic Distortion Rating: Less than 10 percent.

6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

7.  Operating Frequency: 42 kHz or higher.

8. Lamp Current Crest Factor: 1.7 or less.

9. BF: 0.88 or higher.

10. Power Factor: 0.95 or higher.

B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.

C.  Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power factor,
Class P, and having automatic-reset thermal protection.

1. Ballast Manufacturer Certification: Indicated by label.

D. Single Ballasts for Multiple Lighting Fixtures: Factory wired with ballast arrangements
and bundled extension wiring to suit final installation conditions without
modification or rewiring in the field.

E. Ballasts for Low-Temperature Environments: Electronic type rated for 0 degF
starting and operating temperature with indicated lamp types.

F. Ballasts for Residential Applications: Fixtures designated as "Residential” may use
low-power-factor electronic ballasts having a Class B sound rating and total harmonic
distortion of approximately 30 percent.

G. Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.
1. Dimming Range: 100 to 5 percent of rated lamp lumens.
. Ballast Input Watts: Can be reduced to 20 percent of normal.
3.  Compatibility: Certified by manufacturer for use with specific dimming control
system and lamp type indicated.
4.  Control: Coordinate wiring from ballast to control device to ensure that the
ballast, controller, and connecting wiring are compatible.
H.  Ballasts for Bi-Level Controlled Lighting Fixtures: Electronic type.

1.  Operating Modes: Ballast circuit and leads provide for remote control of the
light output of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.
b.  Low-Level Operation: 30 percent of rated lamp lumens.

2. Ballast shall provide equal current to each lamp in each operating mode.
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2.4

2.5

3.

Compatibility: Certified by manufacturer for use with specific bi-level control
system and lamp type indicated.

Ballasts for Tri-Level Controlled Lighting Fixtures: Electronic type.

1.

w N

Operating Modes: Ballast circuit and leads provide for remote control of the
light output of the associated lamp between high- and low-level and off.

a. High-Level Operation: 100 percent of rated lamp lumens.
b.  Low-Level Operation: 30 and 60 percent of rated lamp lumens.

Ballast shall provide equal current to each lamp in each operating mode.
Compatibility: Certified by manufacturer for use with specific tri-level control
system and lamp type indicated.

BALLASTS FOR COMPACT FLUORESCENT LAMPS

Description: Electronic-programmed rapid-start type, complying with UL 935 and
with ANSI C 82.11, designed for type and quantity of lamps indicated. Ballast shall be
designed for full light output unless dimmer or bi-level control is indicated:

RN WN =
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Lamp end-of-life detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

Sound Rating: Class A.

Total Harmonic Distortion Rating: Less than 20 percent.

Transient Voltage Protection: |IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

Operating Frequency: 20 kHz or higher.

Lamp Current Crest Factor: 1.7 or less.

BF: 0.95 or higher unless otherwise indicated.

Power Factor: 0.95, except fixtures designated as "Residential” may use low-
power-factor electronic ballasts or higher.

Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on
electromagnetic and radio-frequency interference for nonconsumer equipment.

EMERGENCY FLUORESCENT POWER UNIT

Internal Type: Self-contained, modular, battery-inverter unit, factory mounted
within lighting fixture body and compatible with ballast. Comply with UL 924.

1.
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Emergency Connection: Operate one fluorescent lamp(s) continuously at an
output of 1100 lumens each. Connect unswitched circuit to battery-inverter
unit and switched circuit to fixture ballast.

Nightlight Connection: Operate one fluorescent lamp continuously.

Test Push Button and Indicator Light: Visible and accessible without opening
fixture or entering ceiling space.
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a. Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type with sealed power
transfer relay.

6. Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test
failure is annunciated by an integral audible alarm and a flashing red LED.

e

2.6 BALLASTS FOR HID LAMPS

A.  Electromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and
UL 1029. Include the following features unless otherwise indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-
factor type.

Minimum Starting Temperature: Minus 22 deg F for single-lamp ballasts.

Rated Ambient Operating Temperature: 104 deg F.

Open-circuit operation that will not reduce average life.

Low-Noise Ballasts: Manufacturers’ standard epoxy-encapsulated models
designed to minimize audible fixture noise.

gAWN

B. Electronic Ballast for Metal-Halide Lamps: Include the following features unless
otherwise indicated:

1. Minimum Starting Temperature: Minus 20 deg F for single-lamp ballasts.

2. Rated Ambient Operating Temperature: 130 deg F.

3. Lamp end-of-life detection and shutdown circuit.

4, Sound Rating: Class A.

5.  Total Harmonic Distortion Rating: Less than 20 percent.

6. Transient Voltage Protection: |IEEE C62.41.1 and IEEE C62.41.2, Category A or
better.

7. Lamp Current Crest Factor: 1.5 or less.

8. Power Factor: 0.90 or higher.

9. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on

electromagnetic and radio-frequency interference for nonconsumer equipment.
10. Protection: Class P thermal cutout.

C.  High-Pressure Sodium Ballasts: Electromagnetic type, with solid-state igniter/starter.
Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an
igniter/starter-case temperature of 90 deg C.

1. Instant-Restrike Device: Integral with ballast, or solid-state potted module,

factory installed within fixture and compatible with lamps, ballasts, and mogul
sockets up to 150 W.

INTERIOR LIGHTING 265100 - 5



ST. TAMMANY FIRE PROTECTION DISTRICT NO. 1
NEW TRAINING FACILITY

34780 S. RANGE ROAD

SLIDELL LA 70460

2.

Minimum Starting Temperature: Minus 40 deg F .

2.7 EXIT SIGNS

A.  General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility,
luminance, and lettering size, comply with authorities having jurisdiction.

B. Internally Lighted Signs:

1.

2.
3

Lamps for AC Operation: Fluorescent, two for each fixture, 20,000 hours of
rated lamp life.

Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life.
Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-
contained power pack.

a. Battery: Sealed, maintenance-free, nickel-cadmium type.

b.  Charger: Fully automatic, solid-state type with sealed transfer relay.

C. Operation: Relay automatically energizes lamp from battery when circuit
voltage drops to 80 percent of nominal voltage or below. When normal
voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

d. Test Push Button: Push-to-test type, in unit housing, simulates loss of
normal power and demonstrates unit operability.

e. LED Indicator Light: Indicates normal power on. Normal glow indicates
trickle charge; bright glow indicates charging at end of discharge cycle.

2.8 EMERGENCY LIGHTING UNITS

A.  General Requirements for Emergency Lighting Units: Self-contained units complying
with UL 924.

1.

3.

No

Battery: Sealed, maintenance-free, lead-acid type.

Charger: Fully automatic, solid-state type with sealed transfer relay.
Operation: Relay automatically turns lamp on when power-supply circuit
voltage drops to 80 percent of nominal voltage or below. Lamp automatically
disconnects from battery when voltage approaches deep-discharge level. When
normal voltage is restored, relay disconnects lamps from battery, and battery
is automatically recharged and floated on charger.

Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.
Integral Time-Delay Relay: Holds unit on for fixed interval of 15 minutes when
power is restored after an outage.
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2.9

A.

2.10

2.1

FLUORESCENT LAMPS

T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches, 2800 initial
lumens (minimum), CRI 75 (minimum), color temperature 3500K, and average rated
life 20,000 hours unless otherwise indicated.

T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches 1300 initial
lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated
life of 20,000 hours unless otherwise indicated.

Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature 3500 K,
average rated life of 10,000 hours at three hours operation per start, and suitable for
use with dimming ballasts unless otherwise indicated.

13 W: T4, double or triple tube, rated 900 initial lumens (minimum).
18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).
26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).
32 W: T4, triple tube, rated 2400 initial lumens (minimum).

42 W: T4, triple tube, rated 3200 initial lumens (minimum).

57 W: T4, triple tube, rated 4300 initial lumens (minimum).

70 W: T4, triple tube, rated 5200 initial lumens (minimum).

NouhwnN =

HID LAMPS

High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), color temperature
1900 K, and average rated life of 24,000 hours, minimum.

Metal-Halide Lamps: ANSI C78.43, with minimum CRI 65, and color temperature
4000 K.

Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature 4000 K.

Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80, and color temperature
4000 K.

Low-Pressure Sodium Lamps: ANSI 78.41, CRI 0, and color temperature 1800 K.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Section 26059 "Hangers and Supports for Electrical Systems” for channel-
and angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling
canopy. Finish same as fixture.

Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount
a single fixture. Finish same as fixture.
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D.

E.

2.12

PART 3 -

3.1

3.2

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed
stainless steel, 12 gage.

Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped
with threaded attachment, cord, and locking-type plug.

RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES

Reflector Kit: UL 1598, Type I. Suitable for two- to four-lamp, surface-mounted or
recessed lighting fixtures by improving reflectivity of fixture surfaces.

Ballast and Lamp Change Kit: UL 1598, Type Il. Suitable for changing existing ballast,
lamps, and sockets.

EXECUTION

INSTALLATION

Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps
in each fixture.

Comply with NFPA 70 for minimum fixture supports.

Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.

3 Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod
for suspension for each unit length of fixture chassis, including one at each
end.

Adjust aimable lighting fixtures to provide required light intensities.

Connect wiring according to Section 26051 "Low-Voltage Electrical Power Conductors

and Cables.”

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power supply to demonstrate proper
operation. Verify transfer from normal power to battery and retransfer to normal.
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B. Prepare a written report of tests, inspections, observations, and verifications
indicating and interpreting results. If adjustments are made to lighting system, retest
to demonstrate compliance with standards.

END OF SECTION 265100
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Interior lighting fixtures, lamps, and ballasts.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.
	5. Retrofit kits for fluorescent lighting fixtures.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of lighting fixture, arranged in order of fixture designation. Include data on features, accessories, and finishes.
	B. Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions, weights, methods of field assembly, components, features, and accessories. Product Certificates: For each type of ballast for bi-level and dimmer-controlle...

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

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


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, product(s) indicated on Drawings.

	2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
	A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5A.
	C. Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	D. HID Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5B.
	E. Metal Parts: Free of burrs and sharp corners and edges.
	F. Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent warping and sagging.
	G. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	H. Diffusers and Globes:
	1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
	b. UV stabilized.

	2. Glass: Annealed crystal glass unless otherwise indicated.


	2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS
	A. General Requirements for Electronic Ballasts:
	1. Comply with UL 935 and with ANSI C82.11.
	2. Designed for type and quantity of lamps served.
	3. Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level control is indicated.
	4. Sound Rating: Class A except Class B for T12/HO and T12/Slimline lamp ballasts.
	5. Total Harmonic Distortion Rating: Less than 10 percent.
	6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	7. Operating Frequency: 42 kHz or higher.
	8. Lamp Current Crest Factor: 1.7 or less.
	9. BF: 0.88 or higher.
	10. Power Factor: 0.95 or higher.

	B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.
	C. Electromagnetic Ballasts: Comply with ANSI C82.1; energy saving, high-power factor, Class P, and having automatic-reset thermal protection.
	1. Ballast Manufacturer Certification: Indicated by label.

	D. Single Ballasts for Multiple Lighting Fixtures: Factory wired with ballast arrangements and bundled extension wiring to suit final installation conditions without modification or rewiring in the field.
	E. Ballasts for Low-Temperature Environments: Electronic type rated for 0 deg F starting and operating temperature with indicated lamp types.
	F. Ballasts for Residential Applications: Fixtures designated as "Residential" may use low-power-factor electronic ballasts having a Class B sound rating and total harmonic distortion of approximately 30 percent.
	G. Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.
	1. Dimming Range: 100 to 5 percent of rated lamp lumens.
	2. Ballast Input Watts: Can be reduced to 20 percent of normal.
	3. Compatibility: Certified by manufacturer for use with specific dimming control system and lamp type indicated.
	4. Control: Coordinate wiring from ballast to control device to ensure that the ballast, controller, and connecting wiring are compatible.

	H. Ballasts for Bi-Level Controlled Lighting Fixtures: Electronic type.
	1. Operating Modes: Ballast circuit and leads provide for remote control of the light output of the associated lamp between high- and low-level and off.
	a. High-Level Operation: 100 percent of rated lamp lumens.
	b. Low-Level Operation: 30 percent of rated lamp lumens.

	2. Ballast shall provide equal current to each lamp in each operating mode.
	3. Compatibility: Certified by manufacturer for use with specific bi-level control system and lamp type indicated.

	I. Ballasts for Tri-Level Controlled Lighting Fixtures: Electronic type.
	1. Operating Modes: Ballast circuit and leads provide for remote control of the light output of the associated lamp between high- and low-level and off.
	a. High-Level Operation: 100 percent of rated lamp lumens.
	b. Low-Level Operation: 30 and 60 percent of rated lamp lumens.

	2. Ballast shall provide equal current to each lamp in each operating mode.
	3. Compatibility: Certified by manufacturer for use with specific tri-level control system and lamp type indicated.


	2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS
	A. Description: Electronic-programmed rapid-start type, complying with UL 935 and with ANSI C 82.11, designed for type and quantity of lamps indicated. Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:
	1. Lamp end-of-life detection and shutdown circuit.
	2. Automatic lamp starting after lamp replacement.
	3. Sound Rating: Class A.
	4. Total Harmonic Distortion Rating: Less than 20 percent.
	5. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	6. Operating Frequency: 20 kHz or higher.
	7. Lamp Current Crest Factor: 1.7 or less.
	8. BF: 0.95 or higher unless otherwise indicated.
	9. Power Factor: 0.95, except fixtures designated as "Residential" may use low-power-factor electronic ballasts or higher.
	10. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.


	2.5 EMERGENCY FLUORESCENT POWER UNIT
	A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast. Comply with UL 924.
	1. Emergency Connection: Operate one fluorescent lamp(s) continuously at an output of 1100 lumens each. Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
	2. Nightlight Connection: Operate one fluorescent lamp continuously.
	3. Test Push Button and Indicator Light: Visible and accessible without opening fixture or entering ceiling space.
	a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	4. Battery: Sealed, maintenance-free, nickel-cadmium type.
	5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.6 BALLASTS FOR HID LAMPS
	A. Electromagnetic Ballast for Metal-Halide Lamps: Comply with ANSI C82.4 and UL 1029. Include the following features unless otherwise indicated:
	1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature: Minus 22 deg F for single-lamp ballasts.
	3. Rated Ambient Operating Temperature: 104 deg F.
	4. Open-circuit operation that will not reduce average life.
	5. Low-Noise Ballasts: Manufacturers' standard epoxy-encapsulated models designed to minimize audible fixture noise.

	B. Electronic Ballast for Metal-Halide Lamps: Include the following features unless otherwise indicated:
	1. Minimum Starting Temperature: Minus 20 deg F for single-lamp ballasts.
	2. Rated Ambient Operating Temperature: 130 deg F.
	3. Lamp end-of-life detection and shutdown circuit.
	4. Sound Rating: Class A.
	5. Total Harmonic Distortion Rating: Less than 20 percent.
	6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	7. Lamp Current Crest Factor: 1.5 or less.
	8. Power Factor: 0.90 or higher.
	9. Interference: Comply with 47 CFR 18, Ch. 1, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	10. Protection: Class P thermal cutout.

	C. High-Pressure Sodium Ballasts: Electromagnetic type, with solid-state igniter/starter. Igniter/starter shall have an average life in pulsing mode of 10,000 hours at an igniter/starter-case temperature of 90 deg C.
	1. Instant-Restrike Device: Integral with ballast, or solid-state potted module, factory installed within fixture and compatible with lamps, ballasts, and mogul sockets up to 150 W.
	2. Minimum Starting Temperature: Minus 40 deg F .


	2.7 EXIT SIGNS
	A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lamps for AC Operation: Fluorescent, two for each fixture, 20,000 hours of rated lamp life.
	2. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life.
	3. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-contained power pack.
	a. Battery: Sealed, maintenance-free, nickel-cadmium type.
	b. Charger: Fully automatic, solid-state type with sealed transfer relay.
	c. Operation: Relay automatically energizes lamp from battery when circuit voltage drops to 80 percent of nominal voltage or below. When normal voltage is restored, relay disconnects lamps from battery, and battery is automatically recharged and float...
	d. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	e. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.



	2.8 EMERGENCY LIGHTING UNITS
	A. General Requirements for Emergency Lighting Units: Self-contained units complying with UL 924.
	1. Battery: Sealed, maintenance-free, lead-acid type.
	2. Charger: Fully automatic, solid-state type with sealed transfer relay.
	3. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage approaches deep-discharge level. When normal voltage is restore...
	4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	6. Wire Guard: Heavy-chrome-plated wire guard protects lamp heads or fixtures.
	7. Integral Time-Delay Relay: Holds unit on for fixed interval of 15 minutes when power is restored after an outage.


	2.9 FLUORESCENT LAMPS
	A. T8 rapid-start lamps, rated 32 W maximum, nominal length of 48 inches, 2800 initial lumens (minimum), CRI 75 (minimum), color temperature 3500K, and average rated life 20,000 hours unless otherwise indicated.
	B. T8 rapid-start lamps, rated 17 W maximum, nominal length of 24 inches 1300 initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated life of 20,000 hours unless otherwise indicated.
	C. Compact Fluorescent Lamps: 4-Pin, CRI 80 (minimum), color temperature 3500 K, average rated life of 10,000 hours at three hours operation per start, and suitable for use with dimming ballasts unless otherwise indicated.
	1. 13 W: T4, double or triple tube, rated 900 initial lumens (minimum).
	2. 18 W: T4, double or triple tube, rated 1200 initial lumens (minimum).
	3. 26 W: T4, double or triple tube, rated 1800 initial lumens (minimum).
	4. 32 W: T4, triple tube, rated 2400 initial lumens (minimum).
	5. 42 W: T4, triple tube, rated 3200 initial lumens (minimum).
	6. 57 W: T4, triple tube, rated 4300 initial lumens (minimum).
	7. 70 W: T4, triple tube, rated 5200 initial lumens (minimum).


	2.10 HID LAMPS
	A. High-Pressure Sodium Lamps: ANSI C78.42, CRI 21 (minimum), color temperature 1900  K, and average rated life of 24,000 hours, minimum.
	B. Metal-Halide Lamps: ANSI C78.43, with minimum CRI 65, and color temperature 4000 K.
	C. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65, and color temperature 4000 K.
	D. Ceramic, Pulse-Start, Metal-Halide Lamps: Minimum CRI 80, and color temperature 4000 K.
	E. Low-Pressure Sodium Lamps: ANSI 78.41, CRI 0, and color temperature 1800 K.

	2.11 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Section 26059 "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as fixture.
	C. Twin-Stem Hangers: Two, 1/2-inch steel tubes with single canopy designed to mount a single fixture. Finish same as fixture.
	D. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	E. Wires for Humid Spaces: ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 12 gage.
	F. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	G. Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.

	2.12 RETROFIT KITS FOR FLUORESCENT LIGHTING FIXTURES
	A. Reflector Kit: UL 1598, Type I. Suitable for two- to four-lamp, surface-mounted or recessed lighting fixtures by improving reflectivity of fixture surfaces.
	B. Ballast and Lamp Change Kit: UL 1598, Type II. Suitable for changing existing ballast, lamps, and sockets.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each fixture.
	B. Comply with NFPA 70 for minimum fixture supports.
	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
	3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.

	D. Adjust aimable lighting fixtures to provide required light intensities.
	E. Connect wiring according to Section 26051 "Low-Voltage Electrical Power Conductors and Cables."

	3.2 FIELD QUALITY CONTROL
	A. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery and retransfer to normal.
	B. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.



