674-14-031 Install CLC Med Air pump 03/13

SECTION 26 05 11
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

PART 1 - GENERAL

1.1 DESCRIPTION

A,
B.

This section applies to all sections of Division 26.

Furnish and install electrical systems, materials, equipment, and
accessories in accordance with the specifications and drawings.
Capacities and ratings of motors, transformers, conductors and cable,
switchboards, switchgear, panelboards,‘motor control centers,
generators, automatic transfer switches, and other items and
arrangements for the specified items are shown on the drawings.
Electrical service entrance equipment and arrangements for temporary
and permanent connections to the electric utility company’s system
shall conform to the electric utility company's requirements.
Coordinate fuses, circuit breakers and relays with the electric utility
company’s system, and obtain electric utility company approval for
sizes and settings of these devices.

Conductor ampacities specified or shown on the drawings are based on
copper conductors, with the conduit and raceways sized per NEC.

Aluminum conductors are prohibited.

1.2 MINIMUM REQUIREMENTS

A,

The International Building Code (IBC), National Electrical Code (NEC),
Underwriters Laboratories, Inc. (UL), and National Fire Protection
Association (NFPA) codes and standards are the minimum requirements for
materials and installation.

The drawings and specifications shall govern in those instances where
requirements are greater than those stated in the above codes and

standards.

1.3 TEST STANDARDS

A.

All materials and eqguipment shall be listed, labeled, or certified by a
Nationally Recognized Testing Laboratory (NRTL) to meet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
established. Materials and equipment which are not covered by UL
standards will be accepted, providing that materials and equipment are
listed, labeled, certified or otherwise determined to meet the safety
requirements of a NRTL. Materials and equipment which no NRTL accepts,
certifies, lists, labels, or determines to be safe, will be considered

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

include certified test reports and definitive shop drawings.

B. Definitions:

1. Listed: Materials and equipment included in a list published by an
organization that is acceptable to the Authority Having Jurisdiction
and concerned with evaluation 6f products or services, that
maintains periodic inspection of production or listed materials and
equipment or periodic evaluation of services, and whose listing
states that the materials and equipment either meets appropriate
designated standards or has been tested and found suitable for a
specified purpose.

2. Labeled: Materials and equipment to which has been attached a label,
symbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product evaluation, that maintains periodic inspection of production
of labeled materials and equipment, and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner. ‘

3. Certified: Materials and equipment which:

a. Have been tested and.found by a NRTL to meet nationally
recognized standards or to be safe for use in a specified manner.

b. Are periodically inspected by a NRTL.

c. Bear a label, tag, or other record of certification.

4. Nationally Recognized Testing Laboratory: Testing laboratory which
is recognized and approved by the Secretary of Labor in accordance
with OSHA regulations.

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
materials and equipment specified for this project, and shall have
manufactured the materials and equipment for at least three years.

B. Product Qualification:

1. Manufacturer's materials and equipment shall have been in
satisfactory operation, on three installations of similar size and
type as this project, for at least three years.

2. The Government reserves the right to require the Contractor to
submit a list of installations where the materials and equipment

have been in operation before approval.
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C. Service Qualifications: There shall be a permanent service organization
maintained or trained by the manufacturer which will render
satisfactory service to this installation within four hours of receipt
of notification that service is needed. Submit name and address of
service organizations.

1.5 APPLICABLE PUBLICATIONS

A. Applicable publications listed in all Sections of Division 26 are the
latest issue, unless otherwise noted.

B. Products specified in all sections of Division 26 shall comply with the
applicable publications listed in each section.

1.6 MANUFACTURED PRODUCTS

A. Materials and eguipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, and
for which replacement parts shall be available.

B. When more than one unit of the same class or type of materials and
equipment is required, such units shall be the product of a single
manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be products of the same
manufacturer.

2. Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

3. Components shall be compatible with each other and with the total
assembly for the intended service.

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

D. Factory wiring and terminals shall be identified on the equipment being
furnished and on all wiring diagrams.

-E. When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests.
The Contractor shall notify the Government through the COTR a
minimum of 15 working days prior to the manufacturer’s performing
the factory tests.

2. Four copiles of certified test reports shall be furnished to the COTR
two weeks prior to final inspection and not more than 90 days after

completion of the tests.
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3. When materials and equipment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for all
additional expenses for the Government to witness re-testing.

1.7 VARIATIONS FROM CONTRACT REQUIREMENTS
A. Where the Government or the Contractor requests variations from the
contract requirements, the connecting work and related components shall
include, but not be limited to additions or changes to branch circuits,
circuit protective devices, conduits, wire, feeders, controls, panels
and installation methods.
1.8 MATERIALS AND EQUIPMENT PROTECTION
A. Materials and eguipment shall be protected during shipment and storage
against physical damage, vermin, dirt, corrosive substances, fumes,
moisture, cold and rain.

1. Store materials and equipment indoors in clean dry space with
uniform temperature to prevent condensation.

2. During installation, equipment shall be protected against entry of
foreign matter, and be vacuum-cleaned both inside and outside before
testing and operating. Compressed air shall not be used to clean
equipment. Remove loose packing and flammable materials from inside
equipment.

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

4, Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment shall be refinished with the same quality
of paint and workmanship as used by the manufacturer so repaired
areas are not obvious.

1.9 WORK PERFORMANCE
A. All electrical work shall comply with the requirements of NFPA 70

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

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

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

references required by contract.

B. Job site safety and worker safety is the responsibility of the

Contractor.

C. Electrical work shall be accomplished with all affected circuits or

equipment de-energized. When an electrical outage cannot be
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accomplished in this manner for the required work, the following

requirements are mandatory:

1. Electricians must use full protective eguipment (i.e., certified and
tested insulating material to cover exposed energized electrical
components, certified and tested insulated tools, etc.) while
working on energized systems in accordance with NFPA 70E.

2. Before initiating any work, a job specific work plan must be
developed by the Contractor with a peer review conducted and
documented by the COTR and Medical Center staff. The work plan must
include procedures to be used on and near the live electrical
equipment, barriers to.be installed, safety equipment to be used,
and exit pathways.

3. Work on energized circuits or equipment cannot begin until prior
written approval is obtained from the COTR.

For work that affects existing electrical systems, arrange, phase and

perform work to assure minimal interference with normal functioning of

the facility. Refer to Article OPERATIONS AND STORAGE AREAS under

Section 01 00 00, GENERAL REQUIREMENTS.

New work shall be installed and connected to existing work neatly,

safely and professionally. Disturbed or damaged work shall be replaced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUIREMENTS.

Coordinate location of equipment and conduit with other trades to

minimize interference.

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS

A,

Equipment location shall be as close as practical to locations shown on

the drawings.

Working clearances shall not be less than specified in the NEC.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not readily accessible for operation and maintenance, the
equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Readily accessible” is defined as being capable of being reached
quickly for operation, maintenance, or inspections without the use
of ladders, or without climbing or crawling under or over obstacles
such as, but not limited to, motors, pumps, belt guards,

transformers, piping, ductwork, conduit and raceways.
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Electrical service entrance equipment and arrangements for temporary
and permanent connections to the electric utility company’s system
shall conform to the electric utility company's requirements.
Coordinate fuses, circuit breakers and relays witﬁ the electric utility
company’s system, and obtain electric utility company approval for

sizes and settings of these devices.

1.11 EQUIPMENT IDENTIFICATION

A.

In addition to the requirements of the NEC, install an identification
sign which clearly indicates information required for use and
maintenance of items such as switchboards and switchgear, panelboards,
cabinets, motor controllers, fused and<non—fused safety switches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in switchboards,
switchgear and motor control assemblies, control devices and other
significant equipment.

Identification signs for Normal Power System equipment shall be
laminated black phenolic resin with a white core with engraved
lettering. Identification signs for Essential Electrical System (EES)
equipment, as defined in the NEC, shall be laminated red phenolic resin
with a white core with engraved lettering. Lettering shall be a minimum
of 12 mm (1/2 inch) high. Identification signs shall indicate equipment
designation, rated bus amperage, voltagé, number of phases, number of
wires, and type of EES power branch as applicable. Secure nameplates
with screws.

Install adhesive arc flash warning labels on all equipment as required
by NFPA 70E. Label shall indicate the arc hazard boundary {(inches),
working distance (inches), arc flash incident energy at the working
distance (calories/cm2), reqguired PPE category and description
including the glove rating, voltage rating of the equipment, limited
approach distance (inches), restricted approach distance (inches),
prohibited approach distance (inches), equipment/bus name, date

prepared, and manufacturer name and address.

1.12 SUBMITTALS

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

B.

PRODUCT DATA, AND SAMPLES.
The Government's approval shall be obtained for all materials and

equipment before delivery to the job site. Delivery, storage or
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installation of materials and equipment which has not had prior
approval will not be permitted.

C. All submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop drawings, test reports, certifications,
samples, and other data necessary for the Government to ascertain that
the proposed materials and equipment comply with drawing and
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify specific materials and equipment being
submitted.

D. Submittals for individual systems and equipment assemblies which
consist of more than one item or component shall be made for the system
or assembly as a whole. Partial submittals will not be considered for
approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION ".

2. Submittals shall be marked to show specification reference including
the section and paragraph numbers.

3. Submit each section separately.

E. The submittals shall include the following:

1. Information that confirms compliance with contract requirements.
Include the manufacturer's name, model or catalog numbers, catalog
information, technical data sheets, shop drawings, manuals,
pictures, nameplate data, and test reports as required.

2. Elementary and interconnection wiring diagrams for communication and
signal systems, control systems, and equipment assemblies. All
terminal points and wiring shall be identified on wiring diagrams.

3. Parts list which shall include information for replacement parts and
ordering instructions, as recommended by the egquipment manufacturer.

F. Maintenance and Operation Manuals:

1. Submit as reqguired for systems and equipment specified in the
technical sections. Furnish in hardcover binders or an approved
equivalent.

2. Inscribe the following identification on the cover: the words
"MAINTENANCE AND OPERATION MANUAL," the name and location of the
system, material, equipment, building, name of Contractor, and
contract name and number. Include in the manual the names,
addresses, and telephone numbers of each subcontractor installing
the system or equipment and the local representatives for the

material or equipment.

26 05 11 - 7




674-14-031 Install CLC Med Air pump ' 03/13

3. Provide a table of contents and assemble the manual to conform to
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be legible and easily
read, with large sheets of drawings folded in.

4. The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with

data to explain detailed operation and control of the equipment.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipment.
d. Installation instructions.

e. Safety precautions for operation and maintenance.

f. Diagrams and illustrations.

g. Periodic maintenance and testing procedures and frequencies,
including replacement parts numbers.

h. Performance data.

i. Pictorial "exploded" parts list with part numbers. Emphasis shall
be placed on the use of special tools and instruments. The list
shall indicate sources of supply, recommended spare and
replacement parts, and name of servicing organization.

j. List of factory approved or qualified permanent servicing
organizations for eguipment repair and periodic testing and
maintenance, including addresses and factory certification
qualifications.

G. Approvals will be based on complete submission of éhop drawings,
manuals, test reports, certifications, and samples as applicable.

H. After approval and prior to installation, furnish the COTR with one
sample of each of the following:

1. A minimum 300 mm (12 inches) length of each type and size of wire
and cable along with the tag from the coils or reels from which the
sample was taken. The length of the sample shall be sufficient to
show all markings provided by the manufacturer.

Each type of conduit coupling, bushing, and termination fitting.
Conduit hangers, clamps, and supports.

Duct sealing compound.

g W N

Each type of receptacle, toggle switch, lighting control sensor,
outlet box, manual motor starter, device wall plate, engraved
nameplate, wire and cable splicing and terminating material, and

branch circuit single pole molded case circuit breaker.
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1.13 SINGULAR NUMBER

A, Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., "the switch"), this
reference shall be deemed to apply to as many such devices as are
required to complete the inétallation as shown on the drawings.

1.14 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instruments, materials, and labor for
tests.

B. Where systems are comprised of components specified in more than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustment of all components between various
manufacturer’s representatives and technicians so that a complete,
functional, and operational system is delivered to the Government.

C. When test results indicate any defects, the Contractor shall repair or
replace the defective materials or equipment, and repeat the tests.
Repair, replacement, and retesting shall be accomplished at no
additional cost to the Government.

1.15 WARRANTY

A, All work performed and all equipment and material furnished under this
Division 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 for the Government.

1.16 INSTRUCTION

A. Instruction to designated Government personnel shall be provided for
the particular equipment or system as required in each associated
technical specification section.

B. Furnish the services of competent instructors to give full instruction
in the adjustment, operation, and maintenance of the specified
equipment and system, including pertinent safety requirements.
Instructors shall be thoroughly familiar with all aspects of the
installation, and shall be trained in operating theory as well as
practical operation and maintenance procedures.

C. A training schedule shall be developed and submitted by the Contractor
and approved by the COTR at least 30 days prior to the planned
training. _

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION (NOT USED)
~——END---

26 05 11 - 9




674-14-031 Install CLC Med Air pump 03/13

SECTION 26 09 23
LIGHTING CONTROLS

PART 1 - GENERAL
1.1 DESCRIPTION
This section specifies the furnishing, installation and connection of
) the lighting controls.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
requirements that are common to more than one section of Division 26.
1.3 QUALITY ASSURANCE
Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS
FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL

INSTALLATIONS, submit the following:

B. Product Data: For each type of lighting control, submit the following
information.

1. Manufacturer’s catalog data.

2. Wiring schematic and connection diagram.

3. Installation details.

C. Manuals:

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

2. Two weeks prior to the final inspection, submit four copies of the
final updated maintenance and operating manuals, including any
changeé, to the Resident Engineer.

D. Certifications:

1. Two weeks prior to final inspection, submit four copies of the

following certifications to the Resident Engineer:
a. Certification by the Contractor that the eguipment has 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.
B. Green Seal (GS):

GC=12. . ittt i it Occupancy Sensors
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C. Illuminating Engineering Society of North America (IESNA):

TESNA IM-48.......0..... Guide for Calibration of Photoelectric Control

Devices
D. National Electrical Manufacturer's Association (NEMA)

Cl36.10. ... vvviiiinun, American National Standard for Roadway Lighting
Equipment-Locking-Type Photocontrol Devices
and Mating Receptacles -~ Physical and
Electrical Interchangeability and Testing

O R Standard for Industrial Control and Systems
General Requirements

ICS~2 . i it ii it in e ianas Standard for Industrial Control and Systems:
Controllers, Contractors, and Overload Relays
Rated Not More than 2000 Volts AC or 750 Volts
DC: Part 8 - Disconnect Devices for Use in
Industrial Control Equipment

O L Standard for Industrial Controls and Systems
Enclosures

E. Underwriters Laboratories, Inc. (UL):

20 . e e Standard for General-Use Snap Switches

G Standard for Plug-In Locking Type Photocontrols
for Use with Area Lighting

TT3R o it i i Nonindustrial Photoelectric Switches for
Lighting Control

S Enclosed and Dead-Front Switches

0 N Clock Operated Switches

PART 2 - PRODUCTS
2.1 ELECTRONIC TIME SWITCHES

A, Electronic, solid-state programmable units with alphanumeric display;

complying with UL 917.

1. Contact Configuration: SPST, DPST or DPDT.

2. Contact Rating: 20-A ballast load, 120/240-V ac.

3. Astronomical Clock: Capable of switching a load on at sunset and off
at sunrise, and automatically changing the settings each day in
accordance with seasonal changes of sunset and sunrise.
Additionally, it shall be programmable to a fixed on/off weekly
schedule.

4. Battery Backup: For schedules and time clock.

2.2 ELECTROMECHANICAIL-DIAL TIME SWITCHES
A. Electromechanical-dial time switches; complying with UL 917.

1. Contact Configuration: SPST, DPST, or DPDT.
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2.

Contact Rating: 20-A ballast load, 120/240-V ac.

3. Wound-spring reserve carryover mechanism to keep time during power

failures.

2.3 NOT USED

2.4 TIMER SWITCHES

A,

Digital switches with backlit LCD display, 120/277 volt rated, fitting

as a replacement for standard wall switches.

1.
2.

3.
4.

Compatibility: Compatible with all ballasts.

Warning: Audible warning to sound during the last minute of “on”
operation.

Time-out: Adjustable from 5 minutes to 12 hours.

Faceplate: Match existing within facility.

2.5 CEILING-MOUNTED PHOTOELECTRIC SWITCHES

A. Solid-state, light-level sensor unit, with separate relay unit.

1.

5.

2.6 NOT

2.7

A.

Sensor Output: Contacts rated to operate the associated relay.
Sensor shall be powered from the relay unit.

Relay Unit: Dry contacts rated for 20A ballast load at 120V and
277V, for 13A tungsten at 120V, and for 1 hp at 120V.

Monitoring Range: 10 to 200 fc [108 to 2152 1x], with an adjustment
for turn-on and turn-off levels,

Time Delay: Adjustable from 5 to 300 seconds, with deadband
adjustment.

Indicator: Two LEDs to indicate the beginning of on-off cycles.

USED
INDOOR OCCUPANCY SENSORS

Wall- or ceiling-mounting, solid-state units with a power supply and

relay unit, suitable for the environmental conditions in which

installed.

1.

Operation: Unless otherwise indicated, turn lights on when covered

area is occupied and off when unoccupied; with a 1 to 15 minute

adjustable time delay for turning lights off.

Sensor Output: Contacts rated to operate the connected relay.

Sensor shall be powered from the relay unit.

Relay Unit: Dry contacts rated for 20A ballast load at 120V and

277V, for 13A tungsten at 120V, and for 1 hp at 120V.

Mounting:

a. Sensor: Suiltable for mounting in any position on a standard
outlet box.

b. Time-Delay and Sensitivity Adjustments: Recessed and concealed

behind hinged door.
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5. Indicator: LED, to show when motion is being detected during testing
and normal operation of the sensor.

6. Bypass Switch: Override the on function in case of sensor failure.

7. Manual/automatic selector switch.

8. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc [21.5 to
2152 1x}; keep lighting off when selected lighting level is present.

9. Paceplate for Wall-Switch Replacement Type: To match existing in the
facility.

B. Dual-technology Type: Ceiling mounting; combination PIR and ultrasonic
detection methods, field-selectable.

1. Sensitivity Adjustment: Separate for each sensing technology.

2. Detector Sensitivity: Detect occurrences of 6-inch [150mm] minimum
movement of any portion of a human body that presents a target of not
less than 36 sg. in. [232 sg. cm], and detect a person of average
size and weight moving not less than 12 inches [305 mm] in either a
horizontal or a vertical manner at an approximate speed of 12
inches/s [305 mm/s].

3. Detection Coverage: as scheduled on drawings.

2.8 NOT USED
2.9 LIGHTING CONTROL PANEIL -~ CIRCUIT BREAKER TYPE

A. Controller: Panelboard mounted in compliance with UL 916,
programmable, solid-state, astronomic 365-day timing and control unit
with non-volatile memory. Controller shall be integral to panelboard
as specified in Section 26 24 16, PANELBOARDS. Controller shall be
capable of receiving inputs from sensors and other sources, and
capable of timed overrides and/or blink-warning on a per-circuit
basis. Controller communication protocol shall be compatible with the
building automation system specified in SECTION 23 09 23, DIRECT-
DIGITAL CONTROL SYSTEM FOR HVAC. Panelboard shall use low-voltage-
controlled, electrically operated molded-case branch circuit breakers
or molded-case branch circuit breakers with switching accessories.
Circuit breakers and a limited number of digital or analog, low-
voltage control-circuit outputs shall be individually controlled by
control module. Panelboard shall also comply with Section 24 26 16,
PANELBOARDS.

B. Electrically Operated, Molded-Case Circuit-Breaker Panelboard: Per
Section 26 24 16, PANELBOARDS.

C. Electrically Operated, Molded-Case Circuit Breakers: Per Section 26
24 16, PANELBOARDS.

D. Switching Endurance Ratings: Rated at least 20,000 open and close

operations under rated load at 0.8 power factor.
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PART 3}— EXECUTION

3.1 INSTALLATION:

A.

F.

Installation shall be in accordance with the NEC, manufacturer's
instructions and as shown on the drawings or specified.

Aim outdoor photocell switch according to manufacturer's
recommendations. Set adjustable window slide for 1 footcandle photocell
turn-on.

Aiming for wall-mounted and ceiling-mounted motion sensor switches shall
be per manufacturer’s recommendations.

Set occupancy sensor "on" duration to 15 minutes.

Locate light level sensors as indicated and in accordance with the
manufacturer's recommendations. Adjust sensor for the scheduled light
level at the typical work plane for that area.

Label time switches and contactors with a uhique designation.

3.2 ACCEPTANCE CHECKS AND TESTS

A
B.

E.

Perform in accordance with the manufacturer's recommendations.

Upon completion of installation, conduct an operating test to show that
equipment operates in accordance with reqguirements of this section.
Test for full range of dimming ballast and dimming controls capability.
Observe for visually detectable flicker over full dimming range.

Test occupancy sensors for proper operation. Observe for light control
over entire area being covered.

Program lighting control panels per schedule on drawings.

3.3 FOLLOW-UP VERIFICATION

Upon completion of acceptance checks and tests, the Contractor shall
show by demonstration in service that the lighting control devices are
in good operating condition and properly performing the intended

function.

- --END-=- - -
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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.
1.2 RELATED WORK
A. Section 09 91 00, PAINTING: Painting of panelboards.
D. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.
I. Section 26 09 23, LIGHTING CONTROLS:'Lighting controls integral to
panelboards.
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, accessoriés, 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.

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.
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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.
b. Certification by the Contractor that the panelboards 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. |
B. International Code Council (ICC): _
IBC-12. . it iiiinenn International Building Code

C. National Electrical Manufacturers Association (NEMA):

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

D. National Fire Protection Association (NFPA):
70 L R National Electrical Code (NEC)
TOE=-12. . it Standard for Electrical Safety in the Workplace

E. Underwriters Laboratories, Inc. (UL):

50-95. i Enclosures for Electrical Equipment
B67-09. ittt e i e e Panelboards
48900, ittt i e Molded Case Circuit Breakers and Circuit

Breaker Enclosures
PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS

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

B. Panelboards shall have main breaker or main lugs, bus size, voltage,
phases, number of circuit breaker mounting spaces, top or bottom feed,
flush or surface mounting, branch circuit breakers, and accessories as
shown on the drawings. ' ‘

C. Panelboards shall be completely factory-assembled with molded case
circuit breakers and integral accessories as shown on the drawings or

specified herein.
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D. Non-reduced size copper bus bars, rigidly supported on molded
insulators, and fabricated for bolt-on type circuit breakers.

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

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

Neutral bus shall be mounted on insulated supports.

Grounding bus bar shall be equipped with screws or lugs for the

connection of equipment grounding conductors.

I. Bus bars shall be braced for the available short-circuit current as
shown on the drawings, but not be less than 10,000 A symmetrical for
120/208 V and 120/240 V panelboards, and 14,000 A symmetrical for
277/480 V panelboards.

J. In two-section panelboards, the main bus in each section shall be full
size., The first section shall be furnished with subfeed lugs on the
line side of main lugs only, or through-feed lugs for main breaker type
panelboards, and have field-installed cable connections to the second
section as shown on the drawings. Panelboard sections with tapped bus
or crossover bus are not acceptable.

K. Series-rated panelboards are not permitted.

2.2 ENCLOSURES AND TRIMS

A. Enclosures:

1. Provide galvanized steel enclosures, with NEMA rating as shown on
the drawings or as required for the environmental conditions in
which installed.

2. Enclosures shall not have ventilating openings.

3. Enclosures may be of one-piece formed steel or of formed sheet steel
with end and side panels welded, riveted, or bolted as required.

4. Provide manufacturer’s standard option for prepunched knockouts on
top and bottom endwalls.

5. Include removable inner dead front cover, independent of the
panelboard cover.

B. Trims:

1. Hinged “door-in-door” type.

2. Interior hinged door with hand-operated latch or latches, as
required to provide access only to circuit breaker operating

handles, not to energized parts.
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3. Outer hinged door shall be securely mounted to the panelboard
enclosure with factory bolts, screws, clips, or other fasteners,
requiring a key or tool for entry. Hand-operated latches are not
acceptable.

4, Inner and outer doors shall open left to right.

5. Trims shall be flush or surface type as shown on the drawings.

2.3 MOLDED CASE CIRCUIT BREAKERS

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

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. 120/240 V Panelboard: 10,000 A symmetrical.

3. 277/480 V Panelboard: 14,000 A symmetrical.

D. Circuilt breakers shall have automatic, trip free, non-adjustable,
inverse time, and instantaneous magnetic trips for less than 400 A
frame. Circuit breakers with 400 A frames and above shall have magnetic
trip, adjustable from 5x to 10x.

E. Circuit breaker features shall be as follows:

1. A rugged, integral housing of molded insulating material.

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.
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PART

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

Al

E.

Installation shall be in accordance with the manufacturer’s

instructions, the NEC, as shown on the drawings, and as specified.

Locate panelboards. so that the present and future conduits can be

conveniently connected.

Install a printed schedule of circuits in each panelboard after

approval by the COTR. Schedules shall reflect final load descriptions,

room numbers, and room names connected to each circuit breaker.

Schedules shall be printed on the panelboard directory cards and be

installed in the appropriate panelboards

Mount panelboards such that the maximum height of the top circuit

breaker above the finished floor shall not exceed 1980 mm (78 inches).

Provide blank cover for each unused circuit breaker mounting space.

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. |
Inspect physical, electrical, and mechanical condition.

Verify appropriate anchorage and required area clearances.

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

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

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--~
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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,”

1

“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.
E. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS:
Requirements that apply to all sections of Division 26.
1.3 QUALITY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section
26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit the following information for each type 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).
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3. 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.
B. American National Standards Institute (ANSI):

C78.1-91.... .. Fluorescent Lamps - Rapid-Start Types -
Dimensional and Electrical Characteristics

C78.376=-01.....c0vvuunn. Chromaticity of Fluorescent Lamps

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

C635—O7 ................. Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-
in Panel Ceilings

D. Environmental Protection Agency (EPA):

40 CFR 261.. 0. viivvnn Identification and Listing of Hazardous Waste
E. Federal Communications Commission (FCC):

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

CFR Title 47, Part 18...Industrial, Scientific, and Medical Equipment
F. Illuminating Engineering Society (IES):

IM=79-08.. .0, Electrical and Photometric Measurements of
Solid-State Lighting Products

IM-80-08. .00t ievinnnnns Measuring Lumen Maintenance of LED Light

Sources
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IM-82-12. .. 0vinueennnnn, Characterization of LED Light Engines and LED
Lamps for Electrical and Photometric Properties
as a Function of Temperature

G. Institute of Electrical and Electronic Engineers (IEEE):

C62.41-91 ... v Surge Voltages in Low Voltage AC Power Circuits
H. International Code Council (ICC):

IBC=12. i iiiniivaneonn International Building Code
I. National Fire Protection Association (NFPA):

JO-11. . et e it National Electrical Code (NEC)

101-12. .0 iiiiini i Life Safety Code

J. National Electrical Manufacturer's Assoclation (NEMA):

C82.1-04. ..., Lamp Ballasts - Line Frequency Fluorescent Lamp
Ballasts

C82.2-02. .., Method of Measurement of Fluorescent Lamp
Ballasts

C82.4-02. .. i, Lamp Ballasts - Ballasts for High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps

(Multiple-Supply Type)

C82.11-11.. v Lamp Ballasts - High Frequency Fluorescent Lamp
Ballasts

LL=-8=00.. . i, Dimming of T8 Fluorescent Lighting Systems

SSL-1-10. .. iviiin i Electronic Drivers for LED Devices, Arrays, or
Systems

K. Underwriters Laboratories, Inc. (UL):

496-08. ... i, Lampholders

542-0590. ... ... Fluorescent Lamp Starters

BA4—T12 . . it i Luminaires for Use in Hazardous (Classified)
Locations

S Emergency Lighting and Power Equipment

935-01 . v iini i i i Fluorescent-Lamp Ballasts

1029-94 .. 0 it ii i High-Intensity-Discharge Lamp Ballasts

1029206, . viuiivnnennn Ignitors and Related Auxiliaries for HID Lamp
Ballasts

1598=~08.. i iiiiiinnn Luminaires

1574-04 ..o viviiiiinn Track Lighting Systems

2108-04... . .0 i, Low-Voltage Lighting Systems

8750~-00. ... v Light Emitting Diode (LED) Light Sources for

Use in Lighting Products

26 51 00 - 3




674-CSI-110 Laser Room 2C28 Renovation 03/13

PART 2 - PRODUCTS
2.1 LIGHTING FIXTURES

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

B. Sheet Metal:

1. Shall be formed to prevent warping and sagging. Housing, trim and
lens frame shall be true, straight (unless 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.

C. 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.

D. Lamp Sockets:

1. Fluorescent: Single slot entry type, requiring a one-quarter turn of
the lamp after insertion. Lampholder contacts shall be the biting
edge type.

2. Compact Fluorescent: 4-pin.

3. High Intensity Discharge (HID): Porcelain.

E. Recessed fixtufes mounted in an insulated ceiling shall be listed for
use in insulated ceilings.

F. Mechanical Safety: Lighting fixture closures (lens doors, trim frame,
hinged housings, etc.) shall be retained in a secure manner by captive
screws, chains, aircraft cable, captive hinges, or fasteners such that
they cannot be accidentally dislodged during normal operation or
routine maintenance.

G. Metal Finishes:

1. The manufacturer shall apply standard finish (unless otherwise
specified) over a corrosion-resistant primer, after cleaﬂing 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
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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.

H. Lighting fixtures shall have a specific means for grounding metallic
wireways and housings to an equipment grounding conductor.

I. Light Transmitting.Components for Fluorescent Fixtures:

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 3 mm (1/8 inch) of average
thickness.

3. Unless otherwise specified, lenses, reflectors, diffusers, and
louvers shall be retained firmly in a metal frame by clips or
clamping ring in such a manner as to allow expansion and contraction
without distortion or cracking.

J. Lighting fixtures in hazardous areas shall be suitable for installation
in Class and Division areas as defined in NFPA 70.

K. Compact fluorescent fixtures shall be manufactured specifically for
compact fluorescent lamps with ballast integral to the fixture.
Assemblies designed to retrofit incandescent fixtures are prohibited
except when specifically indicated for renovation of existing fixtures.

2.2 BALLASTS

A. Linear Fluorescent Lamp Ballasts: Multi-voltage (120 - 277V),
electronic, instant-start, programmed-start or rapid-start type,
designed for type and quantity of lamps indicated. Ballasts shall be
designed for full light output unless dimmer or bi-level control is
indicated. Ballasts shall include the following features:

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only).

Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4, Total Harmonic Distortion (THD): 10 percent or less.

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

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. Ballast Factor: 0.87 or higher unless otherwise indicated.

9. Power Factor: 0.98 or higher.
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10. EMR/RFI Interference: Comply with CFR Title 47 Part 18 for
limitations on electromagnetic and radio-frequency interference for
non-consumer equipment.

11. To facilitate multi-level lamp switching, lamps within fixture shall
be wired with the outermost lamp at both sides of the fixture on the
same ballast, the next inward pair on another ballast and so on to
the innermost lamp (or pair of lamps). Within a given room, each
switch shall uniformly control the same corresponding lamp (or lamp
pairs) in all fixture units that are being controlled.

12. Where three-lamp fixtures are indicated, unless switching
arrangements dictate otherwise, utilize a common two-lamp ballast to
operate the center lamp in pairs of adjacent units that are mounted
in a continuous row. The ballast fixture and slave-lamp fixture
shall be factory wired with leads or plug devices to facilitate this
circuiting. Individually mounted fixtures and the odd fixture in a
row shall utilize a single-lamp ballast .for operation of the center
lamp.

13. Dimming ballasts shall be as per above, except dimmable from 100% to

$ of rated lamp lumens. Dimming ballasts shall be fully compatible
with the dimming controls.

B. Low-Freguency Linear T8 Fluorescent Lamp Ballasts (allowed for Surgery
Suites, Critical Care Units, and Animal Labs): Multi-voltage (120 -
277V), hybrid electronic-electromagnetic rapid-start type, designed for
type and quantity of lamps indicated. Ballast shall be designed for
full light output. Ballasts shall include the following features:

1. Automatic lamp starting after lamp replacement.

Sound Rating:' Class A.

3. Total Harmonic Distortion (THD): 20 percent or less.

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

5. Operating Frequency: 60 Hz.

6. Lamp Current Crest Factor: 1.7 or less.

7. Ballast Factor: 0.85 or higher unless otherwise indicated.

8. Power Factor: 0.90 or higher.

9. Interference: Comply with CFR Title 47 Part 18 for limitations on

electromagnetic and radio-frequency interference for non-consumer

equipment.
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10. To facilitate multi-level lamp switching, lamps within fixture shall
be wired with the outermost lamp at both sides of the fixture on the
same ballast, the next inward pair on another ballast and so on to
the innermost lamp (or pair of lamps). Within a given room, each
switch shall uniformly control the same corresponding lamp (or lamp
pairs) in all fixture units that are being controlled.

11. Where three-lamp fixtures are indicated, unless switching
arrangements dictate otherwise, utilize a common two-lamp ballast to
operate the center lamp in pairs of adjacent units that are mounted
in a continuous row. The ballast fixture and slave-lamp fixture
shall be factory wired with leads or plug devices to facilitate this
circuiting. Individually mounted fixtures and the odd fixture in a
row shall utilize a single-lamp ballast for operation of the center
lamp.

C. Compact Fluorescent Lamp Ballasts: Multi-voltage (120 - 277V),
electronic programmed rapid-start type, designed for type and quantity
of lamps indicated. Ballast shall be designed for full light output
unless dimmer or bi-level control is indicated. Ballasts shall include
the following features:

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

2. Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4, Total Harmonic Distortion (THD): 10 percent or less.

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

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. Ballast Factor: 0,95 or higher unless otherwise indicated.

9. Power Factor: 0.98 or higher.

10. Interference: Comply with CFR Title 47 Part 18 for limitations on
electromagnetic and radio-frequency interference for non-consumer
equipment.

11. Dimming ballasts shall be as per above, except dimmable from 100% to
5% of rated lamp lumens. Dimming ballasts shall be fully compatible
with the dimming controls.

D. Ballasts for HID fixtures: Multi-tap voltage (120 - 480V)
electromagnetic ballast for high intensity discharge lamps. Include

the following features unless otherwise indicated:
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1.

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

Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for
single~-lamp ballasts.

Rated Ambient Operating Temperature: 104 deg F (40 deg C).
Open-circult operation that will not reduce average life.
Low-Noise Ballasts: Manufacturers' standard epoxy-encapsulated

models designed to minimize audible fixture noise.

E. Electronic ballast for HID metal-halide lamps shall include the

following features unless otherwise indicated:

1.

o O o W

10.

Minimum Starting Temperature: Minus 20 deg F (Minus 29 deg C) for
single-lamp ballasts.

Rated Ambient Operating Temperature: 130 deg F (54 deg C).

Lamp end-of-life detection and shutdown circuit.

Sound Rating: Class A.

Total Harmonic Distortion (THD): 20 percent or less.

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

Lamp Current Crest Factor: 1.5 or less.

Power Factor: 0.90 or higher.

Interference: Comply with CFR Title 47 Part 18 for limitations on
electromagnetic and radio-frequency interference for non-consumer
equipment.

Protection: Resettable thermal.

2.3 FLUORESCENT EMERGENCY BALLAST

A. Self-contained, modular, battery-inverter unit, factory mounted within

lighting fixture housing and compatible with ballast.

1.

Emergency Connection: Operate fluorescent lamp(s) continuously at

an output of 1100 lumens each. Connect unswitched circuit to

battery-inverter unit and switched circuit to fixture ballast.

Test Push Button and Indicator Light: Visible and accessible

without obening 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.

Battery: Sealed, maintenance-free, nickel-cadmium type.
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Charger: Fully automatic, solid-state, constant-current type with
sealed power transfer relay.

Integral Self-Test: Automatically initiates test of unit emergency
operation at required intervals. Test failure is annunciated by an

integral audible alarm and a flashing LED.

2.4 EMERGENCY LIGHTING UNIT

A. Complete, self-contained unit with batteries, battery charger, one or

more local or remote lamp heads with lamps, under-voltage relay, and

test switch.

1.

2.5 LAMPS

Enclosure: Shall be impact-resistant thermoplastic. Enclosure shall
be suitable for the environmental conditions in which installed.
Lamp Heads: Horizontally and vertically adjustable, mounted on the
face of the unit, except where otherwise indicated.

Lamps: Shall be sealed-beam MR-16 halogen, rated not less than 12
watts at the specified DC voltage.

Battery: Shall be maintenance-free nickel-cadmium. Minimum normal .
life shall be minimum of 10 years.

Battery Charger: Dry-type full-wave rectifier with charging rates to
maintain the battery in fully-charged condition during normal
operation, and to automatically recharge the battery within 12 hours
following a 1-1/2 hour continuous discharge.

Integral Self-Test: Automatically initiates test of unit.emergéncy
operation at required intervals. Test failure is annunciated by an

integral audible alarm and a flashing LED.

A. Linear and U-shaped T5 and T8 Fluorescent Lamps:

1.

Except as indicated below, lamps shall be low-mercury energy saving
type, have a color temperature between 3500° and 4100°K, a Color
Rendering Index (CRI) equal or greater than 80, average rated life
equal to or greater than 24,000 hours when used with an instant
start ballast and 30,000 hours when used with a programmed or rapid
start ballast (based on 3 hour starts), and be suitable for use with
dimming ballasts, unless otherwise indicated.

a. Over the beds in Intensive Care, Coronary Care, Recovery, Life
Support, and Observation and Treatment areas; Electromyographic,
Autopsy (Necropsy), Surgery, and certain dental rooms
(Examination, Oral Hygiene, Oral Surgery, Recovery, Labs,

Treatment, and X-Ray) use color corrected lamps having a CRI of
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85 or above and a correlated color temperature between 5000 and
6000°K, as shown on the drawings.
b. Other areas as shown on the drawings.
2. Lamps shall comply with EPA Toxicity Characteristic Leachate

Procedure (TCLP) requirements.

B. Compact Fluorescent Lamps:

1. T4, CRI 80 (minimum), color temperature 3500°K, average rated life
equal to or greater than 12,000 hours (based on 3 hour starts), and
suitable for use with dimming ballasts, unless otherwise indicated.

2. Lamps shall comply with EPA Toxicity Characteristic Leachate

Procedure (TCLP) requirements.

C. High Intensity Discharge Lamps:

1. High-Pressure Sodium Lamps: CRI 21 (minimum), color temperature
1900°K, and average rated life of 24,000 hours.
a. Lamps shall comply with EPA Toxicity Characteristic Leachate

Procedure (TCLP) requirements.

2. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65 (minimum), color
temperature 4000°K, and average rated life of 15,000 hours (based on
10 hour starts).

3. Ceramic, Pulse-Start, Metal-Halide Lamps: CRI 80 (minimum), color
temperature 4000°K, and average rated life of 12,000 hours (based on

10 hour starts).

2.6 RADIO-INTERFERENCE-FREE FLUORESCENT FIXTURES

A. Shall be specially designed for suppressing radio-frequency energy

E.

produced within the fixtures, and shall comply with Department of
Defense MIL-STD-461F and IEC IP65.

Lenses shall have metal mesh to prevent or reduce radio-frequency
interference. The effective light transmittance of the lenses shall be
a minimum of 75 percent.

Fixture finish shall be anti-microbial.

Provide RFI line filters integral to the fixtures and wired in series
with the supply circuit conductors.

Ballasts shall be as specified in this Section.

2.7 NOT USED

2.8 X-RAY FIIM ILLUMINATORS

A, Shall be the high-intensity type, flush-mounted in the walls. Multiples

of the basic unit may be combined in a common housing.
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Shall have the following features:

1. Fluorescent lighting, designed to provide uniform diffusion of the
light.

2. Box dimensions approximately 530 mm (21 inches) high, 355 mm (14
inches) wide and 100 mm (4 inches) deep.

3. Housing shall be steel. Trim shall be stainless steel and shall
extend approximately 40 mm (1-1/2 inches) from the edges of the
housing. '

4, Viewing panel shall thermoplastic, not less than 3 mm (1/8 inch)
thick.

5. Viewing panel shall have adequate dimensions so the films will not
overlap the frame and will be positioned with respect to the light
source for even illumination without shadows.

6. An ON-OFF double-pole, double-throw switch.

2.9 LED EXIT LIGHT FIXTURES

A,
B.

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

Housing and door shall be die-cast aluminum.

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.

Finish shall be satin or fine-grain brushed aluminum.

There shall be no radiocactive material used in the fixtures.

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.
Directional arrows shall be the "chevron-type" of similar size and
width as the letters and meet the requirements of NFPA 101.

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

LED LIGHT FIXTURES

General:
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B.

C.

PART

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.)

Input Voltage: 120 - 277V (£10%) at 60 Hz.

Q0

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 IM-79 and LM-80 requirements.
b. Minimum CRI 80 and color temperature 3000° K unless otherwise
specified in LIGHTING FIXTURE SCHEDULE.
c. Minimum Rated Life: 50,000 hours per IES L70.
d. Light output lumens as indicated in the LIGHTING FIXTURE
SCHEDULE.
LED Downlights:
1. Housing, LED driver, and LED module shall be products of the same
manufacturer.
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.

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.

Align, mount, and level the lighting fixtures uniformly.

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.
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D. Lighting Fixture Supports:

1.

5.

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 relamping.

Shall support the lighting fixtures without causing the ceiling or

~ partition to deflect.

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.

b. 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.

c. Fixtures less than 6.8 kg (15 pounds) in weight and occupying
less than 3715 sq 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 i1s attached to a main ceiling runner (or cross
runner) with approved hardware.

3) The outlet box is supported vertically from the building
structure.

d. Fixtures mounted in open construction shall be secured directly
to the building structure with approved bolting and clamping
devices.

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

6. 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:

a. Verify proper operation by operating the lighting controls.
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
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40 hours minimum, unless specifically recommended otherwise by
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 FPOLLOW-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 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,”
“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.

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

1.3 QUALITY ASSURAﬁCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS

A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1. Shop Drawings:

a. Submit the following information for each type 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, ballaét»factor, sound rating, system watts, and

total harmonic distortion (THD).
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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.
B. American National Standards Institute (ANSI):

C78.1-91. .. v, Fluorescent Lamps - Rapid-Start Types -
Dimensional and Electrical Characteristics

C78.376-01.. ... Chromaticity of Fluorescent Lamps

C. RAmerican Society for Testing and Materials (ASTM):

Co35-07 . iiiiiineininenns Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-
in Panel Ceilings

D. Environmental Protection Agency (EPA):

40 CFR 261... .00 ivnv v Identification and Listing of Hazardous Waste
E. Federal Communications Commission (FCC):

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

CFR Title 47, Part 18...Industrial, Scientific, and Medical Equipment
F. Tlluminating Engineering Society (IES):

IM=79-08. .0 iiiiinnnnnn Electrical and Photometric Measurements of
Solid-State Lighting Products

IM-80-08...cviivinvenns Measuring Lumen Maintenance of LED Light

Sources
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IM-82-12. i iiiininnennn Characterization of LED Light Engines and LED
Lamps for Electrical and Photometric Properties
as a Function of Temperature

G. Institute of Electrical and Electronic Engineers (IEEE):

C62.41-91 ..., Surge Voltages in Low Voltage AC Power Circuits
H. International Code Council (ICC):

IBC—12. i iiiiiiie e International Building Code
I. National Fire Protection Association (NFPA):

0 Tt National Electrical Code (NEC)

101-12. 0 iii e Life Safety Code

J. National Electrical Manufacturer's Association (NEMA):

C82.1-04...vvninnnnn Lamp Ballasts - Line Frequency Fluorescent Lamp
Ballasts

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

C82.4-02. . s Lamp Ballasts - Ballasts for High-Intensity

Discharge and Low-Pressure Sodium (LPS) Lamps

(Multiple-Supply Type)

C82.11-11. . viiviinnnnn Lamp Ballasts - High Frequency Fluorescent Lamp
Ballasts

LL=9-09. ... it Dimming of T8 Fluorescent Lighting Systems

SSL-1-10. ...t iieuunnons Electronic Drivers for LED Devices, Arrays, oOr
Systems

K. Underwriters Laboratories, Inc. (UL):

496-08. ..t Lampholders

542-0599. ... i Fluorescent Lamp Starters

BA4-12 . . e e e e TLuminaires for Use in Hazardous (Classified)
Locations

924-12. . i i Emergency Lighting and Power Equipment

935-01 . it iii it i Fluorescent-Lamp Ballasts

1029-94 . ..o i it High-Intensity-Discharge Lamp Ballasts

1029A~06. v v i i iiv i Ignitors and Related Auxiliaries for HID Lamp
Ballasts

1598-08. .. Luminaires

1574-04. .00 iviiivii e Track Lighting Systems

2108-04. ... i viii il Low-Voltage Lighting Systems

B8750-09. . v Light Emitting Diode (LED) Light Sources for

Use in Lighting Products
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PART 2 - PRODUCTS
2.1 LIGHTING FIXTURES

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

B. Sheet Metal:

1. Shall be formed to prevent warping and sagging. Housing, trim and
lens frame shall be true, straight (unless 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.

C. 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.

D. Lamp Sockets:

1. Fluorescent: Single slot entry type, requiring a one-quarter turn of
the lamp after insertion. Lampholder contacts shall be the biting
edge type.

2. Compact Fluorescent: 4-pin.

3. High Intensity Discharge (HID): Porcelain.

E. Recessed fixtures mounted in an insulated ceiling shall be listed for
use in insulated ceilings.

F. Mechanical Safety: Lighting fixture closures (lens doors, trim frame,
hinged housings, etc.) shall be retained in a secure manner by captive
screws, chains, aircraft cable, captive hinges, or fasteners such that
they cannot be accidentally dislodged during normal operation or
routine maintenance. ‘

G. Metal Finishes:

1. The manufacturer shall apply standard finish (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
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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.

H. Lighting fixtures shall have a specific means for grounding metallic
wireways and housings to an equipment grounding conductor.

I. Light Transmitting Components for Fluorescent Fixtures:

1. Shall be 100 percent virgin acrylic.

2. Flat lens panels shall have not less than 3 mm (1/8 inch) of average
thickness.

3. Unless otherwise specified, lenses, reflectors, diffusers, and
louvers shall be retained firmly in a metal frame by clips ot
clamping ring in such a manner as to allow expansion and contraction
without distortion or cracking.

J. Lighting fixtures in hazardous areas shall be suitable for installation
in Class and Division areas as defined in NFPA 70.

K. Compact fluorescent fixtures shall be manufactured specifically for
compact fluorescent lamps with ballast integral to the fixture.
Assemblies designed to retrofit incandescent fixtures are prohibited
except when specifically indicated for renovation of existing fixtures.

2.2 BALLASTS

A. Linear Fluorescent Lamp Ballasts: Multi-voltage (120 - 277V),
electronic, instant-start, programmed—staft or rapid-start type,
designed for type and quantity of lamps indicated. Ballasts shall be
designed for full light output unless dimmer or bi-level control is
indicated. Ballasts shall include the following features:

1. Lamp end-of-life detection and shutdown circuit (T5 lamps only).

2. Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4., Total Harmonic Distortion (THD): 10 percent or less.

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

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. Ballast Factor: 0.87 or higher unless otherwise indicated.

9. Power Factor: 0.98 or higher.
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10.

11.

12.

13.

EMR/RFI Interference: Comply with CFR Title 47 Part 18 for
limitations on electromagnetic and radio-frequency interference for
non-consumer equipment.

To facilitate multi-level lamp switching, lamps within fixture shall
be wired with the outermost lamp at both sides of the fixture on the
same ballast, the next inward pair on another ballast and so on to
the innermost lamp (or pair of lamps). Within a given room, each
switch shall uniformly control the same corresponding lamp (or lamp
pairs) in all fixture units that are being controlled.

Where three-lamp fixtures are indicated, unless switching
arrangements dictate otherwise, utilize a common two-lamp ballast to
operate the center lamp in pairs of adjacent units that are mounted
in a continuous row. The ballast fixture and slave-lamp fixture
shall be factory wired with leads or plug devices to facilitate this
circuiting. Individually mounted fixtures and the odd fixture in a
row shall utilize a single-lamp ballast for operation of the center
lamp.

Dimming ballasts shall be as per above, except dimmable from 100% to
5% of rated lamp lumens. Dimming ballasts shall be fully compatible

with the dimming controls.

B. Low-Frequency Linear T8 Fluorescent Lamp Ballasts (allowed for Surgery

Suites, Critical Care Units, and Animal Labs): Multi-voltage (120 -

277V), hybrid electronic-electromagnetic rapid-start type, designed for

type and quantity of lamps indicated. Ballast shall be designed for

full light output. Ballasts shall include the following features:

1.

2
3.
4

O 0 3 o WU

Automatic lamp starting after lamp replacement.

Sound Rating: Class A.

Total Harmonic Distortion (THD): 20 percent or less.

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

Operating Frequency: 60 Hz.

Lamp Current Crest Factor: 1.7 or less.

Ballast Factor: 0.85 or higher unless otherwise indicated.

Power Factor: 0.90 or higher.

Interference: Comply with CFR Title 47 Part 18 for limitations on
electromagnetic and radio-frequency interference for non-consumer

equipment.
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10. To facilitate multi-level lamp switching, lamps within fixture shall
be wired with the outermost lamp at both sides of the fixture on the
same ballast, the next inward pair on another ballast and so on to
the innermost lamp (or pair of lamps). Within a given room, each
switch shall uniformly control the same corresponding lamp (or lamp
pairs) in all fixture units that are being controlled.

11. Where three-lamp fixtures are indicated, unless switching
arrangements dictate otherwise, utilize a common two-lamp ballast to
operate the center lamp in pairs of adjacent units that are mounted
in a continuous row. The ballast fixture and slave-lamp fixture
shall be factory wired with leads or plug devices to facilitate this
circuiting. Individually mounted fixtures and the odd fixture in a
row shall utilize a single-lamp ballast for operation of the center
lamp.

C. Compact Fluorescent Lamp Ballasts: Multi-voltage (120 - 277V),
electronic programmed rapid-start type, designed for type and quantity
of lamps indicated. Ballast shall be designed for full light output
unless dimmer or bi-level control is indicated. Ballasts shall include
the following features: .

1. Lamp end-of-1ife detection and shutdown circuit.

Automatic lamp starting after lamp replacement.

3. Sound Rating: Class A.

4, Total Harmonic Distortion (THD): 10 percent or less.

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

6. Operating Frequency: 20 kHz or higher.

7. Lamp Current Crest Factor: 1.7 or less.

8. Ballast Factor: 0.95 or higher unless otherwise indicated.

9. Power Factor: 0.98 or higher.

10. Interference: Comply with CFR Title 47 Part 18 for limitations on

electromagnetic and radio-frequency interference for non-consumer
eguipment.

11. Dimming ballasts shall be as per above, except dimmable from 100% to
5% of rated lamp lumens. ‘Dimming ballasts shall be fully compatible
with the dimming controls.

D. Ballasts for HID fixtures: Multi-tap voltage (120 -~ 480V)
electromagnetic ballast for high intensity discharge lamps. Include

the following features unless otherwise indicated:

26 51 00 - 7




674-14-031 Install CLC Med Air pump 03-13

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

Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for
single-lamp ballasts. »

Rated Ambient Operating Temperéture: 104 deg F (40 deg C).
Open-circuit operation that will not reduce average life. |
Low—-Noise Ballasts: Manufacturers' standard epoxy-encapsulated

models designed to minimize audible fixture noise.

E. Electronic ballast for HID metal-halide lamps shall include the

following features unless otherwise indicated:

1.

oy oo W N

10.

Minimum Starting Temperature: Minus 20 deg F (Minus 29 deg C) for
single-lamp ballasts.

Rated Ambient Operating Temperature: 130 deg F (54 deg C).

Lamp end-of-life detection and shutdown circuit.

Sound Rating: Class A.

Total Harmonic Distortion (THD): 20 percent or less.

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

Lamp Current Crest Factor: 1.5 or less.

Power Factor: 0.90 or higher.

Interference: Comply with CFR Title 47 Part 18 for limitations on
electromagnetic and radio-frequency interference for non-consumer
equipment.

Protection: Resettable thermal.

2.3 FLUORESCENT EMERGENCY BALLAST

A. Self-contained, modular, battery-inverter unit, factory mounted within

lighting fixture housing and compatible with ballast.

1.

Emergency‘Connection: Operate fluorescent lamp(s) continuously at

an output of 1100 lumens each. Connect unswitched circuit to

battery-inverter unit and switched circuit to fixture ballast.

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.

Battery: Sealed, maintenance-free, nickel-cadmium type.
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4.

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

Integral Self-Test: Automatically initiates test of unit emergency
operation at required intervals. Test failure is annunciated by an

integral audible alarm and a flashing LED.

2.4 EMERGENCY LIGHTING UNIT

A. Complete, self-contained unit with batteries, battery charger, one or

more  local or remote lamp heads with lamps, under-voltage relay, and

test switch.

1.

2.5 LAMPS

Enciosure: Shall be impact-resistant thermoplastic. Enclosure shall
be suiltable for the environmental conditions in which installed.
Lamp Heads: Horizontally and vertically adjustable, mounted on the
face of the unit, except where otherwise indicated.

Lamps: Shall be sealed-beam MR-16 halogen, rated not less than 12
watts at the specified DC voltage.

Battery: Shall be maintenance-free nickel-cadmium. Minimum normal
life shall be minimum of 10 years.

Battery Charger: Dry-type full-wave rectifier with charging rates to
maintain the battery in fully-charged condition during normal
operation, and to automatically recharge the battery within 12 hours
following a 1-1/2 hour continuous discharge.

Integral Self-Test: Automatically initiates test of unit emergency
operation at required intervals. Test failure is annunciated by an

integral audible alarm and a flashing LED.

A. Linear and U-shaped T5 and T8 Fluorescent Lamps:

1.

Except as indicated below, lamps shall be low-mercury energy saving
type, have a color temperature between 3500° and 4100°K, a Color
Rendering Index (CRI) equal or greater than 80, average rated life
equal to or greater than 24,000 hours when used with an instant
start ballast and 30,000 hours when used with a programmed or rapid
start ballast (based on 3 hour starts), and be suitable for use with
dimming ballasts, unless otherwise indicated.

a. Over the beds in Intensive Care, Coronary Care, Recovery, Life
Support, and Observation and Treatment areas; Electromyographic,
Butopsy (Necropsy), Surgery, and certain dental rooms
(Examination, Oral Hygiene, Oral Surgery, Recovery, Labs,

Treatment, and X-Ray) use color corrected lamps having a CRI of
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B.

C.

85 or above and a correlated color temperature between 5000 and
6000°K, as shown on the drawings.
b. Other areas as shown on the drawings.

2. Lamps shall comply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirements.

Compact Fluorescent Lamps:

1. T4, CRI 80 (minimum), color temperature 3500°K, average rated life
equal to or greater than 12,000 hours (based on 3 hour starts), and
suitable for use with dimming ballasts, unless otherwise indicated.

2. Lamps shall comply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirements.

High Intensity Discharge Lamps:

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

a. Lamps shall comply with EPA Toxicity Characteristic Leachate
Procedure (TCLP) requirements.

2. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65 (minimum), color
temperature 4000°K, and average rated life of 15,000 hours (based on
10 hour starts).

3. Ceramic, Pulse-Start, Metal-Halide Lamps: CRI 80 (minimum), color
temperature 4000°K, and average rated life of 12,000 hours (based on

10 hour starts).

2.6 RADIO-INTERFERENCE-FREE FLUORESCENT FIXTURES

A,

E.

Shall be specially designed for suppressing radio-frequency energy
produced within the fixtures, and shall comply with Department of
Defense MIL-STD-461F and IEC IP65.

Lenses shall have metal mesh to prevent or reduce radio-frequency
interference. The effective light transmittance of the lenses shall be
a minimum of 75 percent.

Fixture finish shall be anti-microbial.

Provide RFI line filters integral to the fixtures and wired in series
with the supply circuit conductors.

Ballasts shall be as specified in this Section.

2.7 NOT USED
2.8 X-RAY FIIM ILLUMINATORS

A,

Shall be the high-intensity type, flush-mounted in the walls. Multiples

of the basic unit may be combined in a common housing.
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B. Shall have the following features:

1. Fluorescent lighting, designed to provide uniform diffusion of the
light.

2. Box dimensions approximately 530 mm (21 inches) high, 355 mm (14
inches) wide and 100 mm (4 inches) deep.

3. Housing shall be steel. Trim shall be stainless steel and shall
extend approximately 40 mm (1-1/2 inches) from the edges of the
housing.

4. Viewing panel shall thermoplastic, not less than 3 mm (1/8 inch)
thick.

5. Viewing panel shall have adequate dimensions so the films will not
overlap the frame and will be positioned with respect to the light
source for even illumination without shadows.

6. An ON-OFF double-pole, double-throw switch.

2.9 LED EXIT LIGHT FIXTURES
A, Exit light fixtures shall meet applicable requirements of NFPA and UL.
B. Housing and door shall be die-cast aluminum.

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.
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:
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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.)

Input Voltage: 120 - 277V (x10%) at 60 Hz.

Q. Q

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:
a. Comply with IES LM-79 and LM-80 requirements.
b. 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.
Align, mount, and level the lighting fixtures uniformly.
Wall-mounted fixtufes 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.
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D. Lighting Fixture Supports:

1.

5.

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 relamping.

Shall support the lighting fixtures without causing the ceiling or

partition to deflect.

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 ceilling 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.

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

26 51 00 - 13




674-14-031 Install CLC Med Air pump 03-13

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

6. 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 pfoject, 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:

a. Verify proper operation by operating the lighting controls.
Visually inspect for damage to fixtures, lenses, reflectors,
diffusers, and louvers. Clean fixtures, lenses,.reflectors,
diffusers, and louvers that have accunmulated 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
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40 hours minimum, unless specifically recommended otherwise by
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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