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I NTERI OR LI GHTI NG
05/20, CHG 2: 11/21

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers lighting and
lighting control systemrequirenents for interior
i nstallations.

Thi s specification does not cover all possible

nmet hods or requirenents for interior |ighting;

t heref ore, designer should add special information
required to suit a specific project. Industry
publications and websites exist to aid the designer
in choosing the best lighting systemfor the
project. These include, but are not limted to, the
II'lum nati ng Engi neering Society (IES) 'Lighting
Handbook, 10th Edition' and 'RP-1-12 - American
Nati onal Standard Practice for Ofice Lighting'

Nati onal Fire Protection Association (NFPA) 101 -
"Life Safety Code'; the DesignLights Consortium
(DLCO); US Department of Energy's Federal Energy
Management Program (FEMP) and ENERGY STAR program

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: For supplenmental information regarding
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Section 26 51 00, including PDF and CAD downl oads of
lum naire plates, go to:
http://ww. wbdg. org/ffc/dod/unified-facilities-guide-specifications-ufgs/ufc

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: This section contains the following lumnaire
plates (also referred to as 'sketches' or
"details'.) These are available in netric (SI) and
U S. Customary (I P) systemdinmensions. Plate titles
and styl e nunbers are unchanged for both units.

Do not include list of plates, or plates thenselves,
in project specifications. Use lumnaire plates as
detail s on drawi ngs whenever possible. [|f special
features are required for a project, do not nodify
pl ates, but indicate these changes on notes in

lum naire schedule. The "NL" style nunbers and
dates must remmin on the drawi ng details. |If
additional lumnaire types are needed that are not
covered in plates, provide additional sketches or
details on draw ngs, but do not |label as NL plate

t ype.

Lumnaire list is now divided into 2004 sketches and
2016 sketches. Use the 2016 sketches instead of the
2004 unl ess use of |egacy technology is strictly
necessary. Indicate on luninaire schedule if the
lumnaire is fromthe 2016 or 2004 list if the same
sketch nunber is used

2016 PLATE TITLE
NUMBER

NL- 1 DI RECT/ | NDI RECT LED LUM NAI RE
NL- 2 FLAT LENS LED LUM NAI RE

NL- 3 SURFACE LED WRAPAROUND

NL- 4 LI NEAR LED SLOT

NL- 5 ROUND LED LUM NAI RE

NL- 6 DI RECT/ | NDI RECT LED PENDANT
NL- 7 DI RECT WAL- MOUNTED LI NEAR

NL- 8 I NDI RECT WALL MOUNT
NL- 9 RECESSED LI NEAR WALL WASH
NL- 10 I NDI RECT COVE LI GAT

NL- 11 ADJUSTABLE RECESSED DOWNLI GHT
NL- 12 FI XED RECESSED DOWALI GHT

NL- 13 WALLWASH RECESSED DOWNLI GHT

NL- 14 LED TRACK LI GHTI NG

NL- 15 LED UNDERCABI NET LI GHT

NL- 16 LED ROUND CEI LI NG SURFACE MOUNT
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2016 PLATE TITLE
NUMBER
NL- 17 LED DECORATI VE ACCENT PENDANT
NL- 18 LED DECORATI VE WALL SCONCE
NL- 19 LED UP/ DOMN WALL SCONCE
NL- 20 LED FOOD SERVI CE LI GHT
NL- 21 LED H GH ABUSE LI GHT
NL- 22 LED HAZARDOUS LOCATI ON LI GHT
NL- 23 LED | NDUSTRI AL LI GHT
NL- 24 LED | NDUSTRI AL HI G+ BAY
NL- 25 LED | NDUSTRI AL LOW BAY
NL- 26 LED EMERGENCY LI GHTING UNIT (ELU)
NL- 27 EDGE-LIT EXIT SI GN
NL- 28 EXIT SIGN
NL- 29 LED NI CHE POCOL LUM NAI RE

NOTE: Do not include this index in project specification.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include the follow ng informati on on the
proj ect draw ngs:

1. Luminaire schedule indicating | umnaire symbol;
lum naire type; NL plate nunber and type
designation; |ight source; voltage; input watts;
delivered lunen output; efficacy; CCT; CR; LED
driver; dinmmng; nounting; BUG rating if applicable;
and any other applicable options or notes.

2. Location and nounting height of all luminaires
(i ncluding normal and energency) for each given area
or room

3. Referenced NL plate nunber or detail (if no NL
plate is available) for each luninaire type provided.

4. Al accessories required, such as nounting

har dwar e, emergency battery back-up inverters,
renote LED drivers, sensors and control equi pnent,
and central energency system conponents.

5. CGccupancy, vacancy, and photosensor | ocations,
nmounti ng, and technol ogy type. For occupancy and
vacancy control, note if the sensor is Passive
Infrared, U trasonic, or Dual-Tech. For photosensor
note if the sensor is open-loop or closed-Ioop
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6. Control strategy description for each given area
or room If the lighting controls nmanufacturer will
not be providing shop draw ngs show ng sensor

| ocations and nounting heights, provide this

i nformati on on the project plans.

7. Manual control wall stations, switches, and
di mrer s.

8. EM filters, surge suppression, or shielding
required.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: Dernolition work that involves di sposal of
fluorescent and HI D | anps and ballasts will require
the use of Section 02 84 16 HANDLI NG OF LI GHTI NG
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

PART 1 GENERAL

1.1 REFERENCES

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM A580/ A580M (2023) Standard Specification for
Stainless Steel Wre

ASTM A641/ A641M (2019) Standard Specification for
Zi nc- Coat ed (Gal vani zed) Carbon Steel Wre

ASTM A653/ A653M (2023) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or

SECTION 26 51 00 Page 7



ASTM A1008/ A1008M

ASTM B164

ASTM B633

ASTM D4674 REV A

Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2023) Standard Specification for Steel,
Sheet, Col d-Rolled, Carbon, Structural,
Hi gh-Strength Low Al |l oy, High-Strength
LowAlloy with Inproved Formability,

Sol uti on Hardened, and Bake Hardenabl e

(2003; R 2014) Standard Specification for
Ni ckel - Copper Alloy Rod, Bar, and Wre

(2023) Standard Specification for
El ectrodeposited Coatings of Zinc on Iron
and St eel

(2002; R 2010) Standard Practice for

Accel erated Testing for Color Stability of
Pl astics Exposed to Indoor Office

Envi ronnment s

CALI FORNI A ENERGY COWM SSI ON ( CEC)

CEC Title 20

CEC Title 24

EUROPEAN UNI ON ( EU)

Directive 2011/ 65/ EU

(2019) Appliance Efficiency Regulations /
Public Utilities and Energy Division 2.
State Energy Resources Conservation and
Devel opnent Conmm ssi on

(2016) Building Energy Efficiency
St andards For Residential and
Nonr esi denti al Buil di ngs

(2011) Restriction of the Use of Certain
Hazar dous Substances in Electrical and
El ectroni ¢ Equi prment

| LLUM NATI NG ENG NEERI NG SOCI ETY (| ES)

ANSI /I ES LM 79

ANSI /I ES LM 80

ANSI /I ES LS-1

ANSI /| ES TM 15

ANSI /I ES TM 21

(2019) Approved Method: Electrical and
Phot ometri ¢ Measurenents of Solid State
Li ghti ng Products

(2020) Approved Method: Measuring Lum nous
Fl ux and Col or Mai ntenance of LED
Packages, Arrays and Mdul es

(2020) Lighting Science: Nonencl ature and
Definitions for Illum nating Engi neering

(2020) Techni cal Menmorandum Lum naire
Classification Systemfor Qutdoor
Lumi naires

(2021) Techni cal Menorandum Projecting
Long- Ter m_Lum nous, Photon, and Radi ant
Fl ux Mai ntenance of LED Light Sources
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ANSI /1 ES TM 30 (2020) Techni cal Menorandum |ES Met hod
for Evaluating Light Source Col or Rendition

| ES Lighting Library | ES Lighting Library

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 100 (2000; Archived) The Authoritative
Dictionary of | EEE Standards Terns

| EEE C2 (2023) National Electrical Safety Code

| EEE C62. 41 (1991; R 1995) Reconmmended Practice on
Surge Voltages in Low Vol tage AC Power
Crcuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

ANSI C78.54 (2019) Specification Sheet for Tubul ar
Fl uorescent Repl acenent and Retrofit LED
Lamps

NENVA 77 (2017) Temnporal Light Artifacts: Test
Met hods and Cui dance for Acceptance
Criteria

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NEMA ANSLG C78. 377 (2017) Electric Lanps—Specifications for
the Chromaticity of Solid State Lighting
Product s

NENVA CB82.77-10 (2020) Harnonic Emission Linmts - Related

Power Quality Requirenents

NEMA | CS 2 (2000; R 2020) Industrial Control and
Systens Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

NENVA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEVA SSL 1 (2016) Electronic Drivers for LED Devi ces,
Arrays, or Systens

NEVA SSL 3 (2011) Hi gh- Power Wite LED Binning for
General |llum nation

NENVA SSL 7A (2015) Phase-Cut Dimming for Solid State

Lighting: Basic Conpatibility

NEVA WD 1 (1999; R 2020) Standard for General Col or
Requi renents for Wring Devices

NEVA WD 7 (2011; R 2016; R 2021) Cccupancy Mtion
Sensors Standard

SECTION 26 51 00 Page 9



NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 101 (2021; TIA 21-1) Life Safety Code

NFPA 110 (2022) Standard for Energency and Standby

Power Systens

U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy

47

uL

UL

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

Ef fi ci ency Labeling System ( FEMP)

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

CFR 15 Radi o Frequency Devi ces
UNDERWRI TERS LABORATORI ES (UL)

20 (2018; Reprint May 2023) UL Standard for
Saf ety General -Use Snap Switches

94 (2023; Reprint May 2023) UL Standard for
Safety Tests for Flanmability of Plastic
Materials for Parts in Devices and
Appl i ances

508 (2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equi prent

844 (2012; Reprint GCct 2021) UL Standard for
Safety Lum naires for Use in Hazardous
(A assified) Locations

916 (2015; Reprint GCct 2021) UL Standard for
Saf ety Energy Managenent Equi pnent

917 (2006; Reprint Aug 2013) UL Standard for
Saf ety C ock-Qperated Switches

924 (2016; Reprint Dec 2022) UL Standard for
Saf ety Energency Lighting and Power
Equi pnent

1472 (2015) UL Standard for Safety Solid-State
Di nming Controls

1598 (2021; Reprint Jun 2021) Lumi naires

1598C (2014) Standard for Light-Emitting Diode
(LED) Retrofit Luminaire Conversion Kits

1993 (2017) Self-Ballasted Lanps and Lanp
Adapt ers

2043 (2023) Fire Test for Heat and Visible

Snmoke Rel ease for Discrete Products and
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Their Accessories Installed in
Ai r-Handl i ng Spaces

UL 8750 (2015; Reprint Sep 2021) UL Standard for
Safety Light Emtting D ode (LED)
Equi pnent for Use in Lighting Products

1.2 RELATED REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For the purpose of this document, interior
lum naires include those in the interior portion of
buil dings or facilities, lumnaires attached to the
exterior of a building, and | um naires nounted in
par ki ng garages. Luminaires that are not attached
to the exterior of a building and that are intended
to illum nate exterior areas are specified in
Section 26 56 00 EXTERI OR LI GHTI NG

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Materials not considered to be |um naires, |umnaire accessories, or
[ighting equi pment are specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM  Lumi naires and accessories that are mounted in exterior
environnents and not attached to the exterior of the building are
specified in Section 26 56 00 EXTERI OR LI GHTI NG  Cybersecurity
requirenents are specified in Section 25 05 11.][ ] CYBERSECURI TY FOR
FACI LI TY- RELATED CONTROL SYSTEMS. Commi ssioning requirements are
specified in Section 01 91 00.15 BU LDI NG COMW SSI ONl NG Ener gency
lighting requirements are specified in Section 26 52 00.00 40 EMERGENCY

LI GHTI NG

1.3 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and el ectronics
ternms used in these specifications and on the draw ngs, must be as
defined in | EEE 100 and ANSI/IES LS-1

b. For LED luminaire light sources, "Useful Life" is the operating hours
before reaching 70 percent of the initial rated |umen output (L70)
with no catastrophic failures under normal operating conditions. This
is also known as 70 percent "Rated Lumen Miintenance Life" as defined
in ANSI/1ES LM 80.

c. For LED luminaires, "Luminaire Efficacy" (LE) is the appropriate
nmeasure of energy efficiency, measured in lunens/watt. This is
gathered from LM 79 data for the lumnaire, in which absolute
photonetry is used to nmeasure the [unen output of the luminaire as one
entity, not the source separately and then the source and housing
t oget her.

d. Total harmonic distortion (THD) is the root mean square (RVS) of al
t he harnoni ¢ conmponents divided by the total fundanental current.

1.4 SUBM TTALS

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta
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items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Lum naire shop drawi ngs are required for custom
lum naires, lumnaires specified to a specific
custom |l ength, or linear lumnaires with | engths

greater than 2.5 neters 8 feet.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Lum naire Drawings; C[, [ 11

Cccupancy/ Vacancy Sensor Coverage Layout; C[, [ 11; S

Li ghting Control System One-Line Diagranm;, ¢, |

Sequence of Operation for Lighting Control System; C[, |

SD- 03 Product Data
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Lumnaires; G, [ 1]

Light Sources; C, [ 1]

LED Drivers; ¢, [ 1]

Luminaire Warranty; C[, [ 1]
Lighting Controls Warranty; C[, [__ 1]
Local Area Controller; G, [ 1]
Lighting Relay Panel; G, [ 1]
Lighting Control Panel; C[, [__ 1]
Gateway; C[, [ 1]

Lighting Contactor; ¢, [ 1]
Switches; ¢, [ 1]

Digital Switch Tinmers; ¢, [__ 1]
vall Box Dimmers; CG[, [ 1]

Scene Wallstations; G, [ 1]
Occupancy/ Vacancy Sensors; C[, [ 1]
Photosensors; G, [ 1]

Time docks; G, [ 1]

Power Packs; G, [ 1]

Power Hook Lumi naire Hangers; G, [ 1]
Mni Inverters; G, [ 1]

Exit Signs; G, [ ]]

Enmergency Drivers; G, [ 1]

Energy Star Label For Residential Luminaires; S

Li near LED Lanps; C[, [___ 1]
[ SD- 04 Sanpl es
Luminaire Sanples; G, [ 1]
] SD- 05 Design Data
Lumi naire Design Data; G, [__ 1]
Photonetric Plan; G, [ 1]

SD-06 Test Reports
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1.

1.

1.

ANSI /I ES LM 79 Test Report; C[, |

ANSI /I ES LM 80 Test Report; C[, |

ANSI /| ES TM 21 Test Report; C[, |

ANSI /I ES TM 30 Test Report; C[, |

Qccupancy/ Vacancy Sensor Verification Test; ¢, |

Phot osensor Verification Test; C[, [
SD-07 Certificates

LED Driver and Dimming Switch Conpatibility Certificate; (),
[ 1]

SD-10 Operation and Mai ntenance Data
Li ghting Systen, Data Package 5; C[, [ 1]

Lighting Control Systen, Data Package 5; C[, |

Mai nt enance Staff Training Plan; G, [ 11
End-User Training Plan; ¢, [__ 11
5 QUALI TY ASSURANCE

Data, drawi ngs, and reports nust enploy the term nology, classifications
and net hods prescribed by the IES Lighting Library as applicable, for the
[ighting system specified.

5.1

Lum naire Draw ngs

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Aimng diagrans are required for applications
with directional lumnaires, such as art |ighting,
track lighting, and wallwash applicati ons.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

I ncl ude di nmensi ons, accessories installation details, and construction

details. Photonetric data, including CRI, CCT, LED driver type,[ aimng

diagram] zonal |umen data, and candl epower distribution data mnust

acconpany shop draw ngs.

5.2 Lum naire Design Data

a. Provide safety certification and file nunber for the luninaire famly
that rmust be listed, labeled, or identified in accordance with the
NFPA 70. Applicable testing bodies are deternm ned by the US
Qccupational Safety Health Administration (OSHA) as Nationally
Recogni zed Testing Laboratories (NRTL) and include: CSA (Canadi an
St andards Associ ation), ETL (Edi son Testing Laboratory), and UL
(Underwriters Laboratories).

b. Provide long term | unmen nmai ntenance projections for each LED [ um naire

in accordance with ANSI/IES TM-21. Data used for projections nust be
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obtained fromtesting in accordance with ANSI/|ES LM 80.
1.5.3 ANSI /I ES LM 79 Test Report

Submit test report on manufacturer's standard production nodel of
specified lum naire. Testing nust be perfornmed at the sanme operating
drive current as specified lumnaire. |Include all applicable and required
data in IES format as outlined under "14.0 Test Report"™ in ANSI/IES LM 79.

1.5.4 ANSI /I ES LM 80 Test Report

Submit report on nmanufacturer's standard production LED |ight source
(package, array, or nodule) of specified luminaire. Testing nust be
perfornmed at the sane operating drive current as specified |uminaire.
Include all applicable and required data as outlined under "8.0 Test
Report"” in ANSI/IES LM 80.

1.5.5 ANSI /I ES TMr 21 Test Report

Submit test report on manufacturer's standard production LED |ight source
(package, array, or nodule) of specified lumnaire. Testing nust be
performed at the same operating drive current as specified |umnaire.
Include all applicable and required data, as well as required
interpolation infornmation as outlined under "7.0 Report" in ANSI/IES TM 21

1.5.6 ANSI /I ES TMr 30 Test Report

Submit col or vector graphic in accordance with ANSI/IES TM 30 on

manuf acturer's standard production LED |Iight source (package, array, or
nodul e) of specified lumnaire. Include spectral distribution of test LED
i ght source.

1.5.7 LED Driver and Dimming Switch Conpatibility Certificate

Subnit certification fromthe lumnaire, driver, or dimer switch
manuf acturer that ensures conpatibility and operability between devices
wi thout flickering and to specified dimng |evels.

1.5.8 Phot onetric Pl an

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Require photonetric plans and design criteria
to be subnmitted if the project is a Design-Build
project and will not have a engi neer or designer

produci ng photonetrics during design
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.5.8.1 Conput er - gener at ed Photonetric Pl ans

Conput er - gener at ed photonetric plans for each space are required to verify
proposed lum naires and | ocations neet the required performance criteria
of the design using the applicable light |oss factor (LLF).

Target illum nation |l evels are provided for each Interior Application
Dependi ng on the application and the recomendations provided by the |ES,
val ues are given as one of the follow ng:

a. Mnimum No val ues anywhere on the calculation grid may be | ess than
this value, within a 10 percent nmargin of error
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b. M nimm Average: An average, taken over the entire task area for the
application, may not be less than this value, within a 10 percent
mar gi n of error

c. Mximum No val ues anywhere on the calculation grid may be greater
than this value, within a 10 percent nmargin of error

d. Maxi mum Average: An average, taken over the entire task area for the
application, may not be greater than this value, within a 10 percent
mar gi n of error

e. Uniformty: Unless otherwi se noted, uniformty is calculated as a
rati o of the average calculated illum nance over the mininum
calcul ated illum nance of the cal cul ation grid.

.5.8.2 Schematic Photonetric Plan Cal cul ati ons

Schematic photonetric plan cal cul ati ons rmust incl ude:

a. Horizontal illum nance measurenments at workpl ane or ot her designated
hei ght above finished floor, taken at a maxi num of every 305 mr one
foot across the task area.

b. Average maintained illuminance |evel.

c. M nimum and maxi nrum mai nt ai ned illum nance |evels.

d. Lighting power density (Watts per square neter) (Watts per square foot).

e. LLF. Recommended LLF is 0.81 for LED lum naires but LLF varies based
on environnment and application.

.5.8.3 Fi nal Photometric Plan Cal cul ati ons

Fi nal photonetric plan cal cul ati ons nust include:

a. Horizontal illum nance nmeasurenents at workpl ane or ot her designated
hei ght above finished floor, taken at a maxi num of every 305 mr one

f oot across the task area.

b. \Where applicable, vertical illumnance neasurenents at designated
surface, taken at a maxi num of every 305 nm one foot across task area.

c. Mnimm and nmaxi nrum nmai ntai ned illum nance | evel s.
d. Average nmaintained illum nance |evel.

e. Average to mnimmand maxi mumto mninmumratios for horizonta
iIlum nance.

f. Lighting power density (Watts per square neter) (Watts per square foot).

g. LLF. Recommended LLF is 0.81 for LED lum naires but LLF varies based
on environnment and application.

.5.9 Cccupancy/ Vacancy Sensor Coverage Layout

Provi de floor plans showi ng coverage |ayouts of all devices using
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manuf acturer's product infornmation.
.5.10 Test Laboratories

Test laboratories for the ANSI/IES LM 79 and ANSI/IES LM 80 test reports
nust be one of the follow ng:

a. National Voluntary Laboratory Accreditati on Program (NVLAP) accredited
for solid-state lighting testing as part of the Energy-Efficient
Li ghting Products | aboratory accreditation programfor both LM 79 and
LM 80 testing.

b. One of the qualified |labs |listed on the Departnent of Energy - LED
Lighting Facts Approved Testing Laboratories List for LM79 testing.

c. One of the EPA-Recogni zed Laboratories listed for LM 80 testing.
.5.11 Regul at ory Requi renents

Equi prent, materials, installation, and worknanshi p nust be in accordance
with the mandat ory and advi sory provisions of NFPA 70, unless nore
stringent requirenents are specified or indicated. Provide |umnaires and
assenbl ed conponents that are approved by and bear the label of UL for the
applicabl e location and conditions unless otherw se specified.

.5.12 St andard Products

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design, and worknanshi p. Products nust have been in satisfactory
commercial or industrial use for six nmonths prior to bid opening. The

si x-nmonth period nust include applications of equi pment and materials
under simlar circunstances and of simlar size. The product nust have
been on sale on the comercial nmarket through advertisenents,

manuf acturers' catal ogs, or brochures during the six-nmonth period. Were
two or nore itens of the sane class of equipnment are required, these itens
nust be products of a single manufacturer; however, the conponent parts of
the item need not be the products of the sane manufacturer unless stated
in this section.

.5.12.1 Alternative Qualifications

Products having |l ess than a six-nonth field service record will be
acceptable if a certified record of satisfactory field operation for not
| ess than 6000 hours, exclusive of the manufacturers' factory or

| aboratory tests, is furnished.

.5.12.2 Mat eri al and Equi pnent Manufacturing Date

Do not use products manufactured nore than six nonths prior to date of
delivery to site, unless specified otherw se.

.6 WARRANTY
Support all equipnent itens by service organi zati ons which are reasonably
convenient to the equi pnent installation in order to render satisfactory

service to the equi pment on a regul ar and energency basis during the
warranty period of the contract.
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6.1 Lum naire Warranty

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In applications where color rendition and
color detection are a high priority, require
warranty for col or maintenance.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de and transfer to the governnent the original LED lum naire
manuf acturers standard comercial warranty for each different luminaire
manuf acturer used in the project.

a. Provide a witten five year mnimumreplacenent warranty for nmateri al
lum naire finish, and worknanship. Provide witten warranty document
that contains all warranty processing information needed, including
customer service point of contact, whether or not a return
aut hori zati on nunmber is required, return shipping information, and
closest return location to the lunmnaire |ocation

(1) Finish warranty nust include failure and substantial deterioration
such as blistering, cracking, peeling, chalking, or fading.

(2) Material warranty must include:
(a) Al LED drivers and integral control equipnrent.

(b) Repl acement when nore than 15 percent of LED sources in any
i ghtbar or subassenbly(s) are defective, non-starting, or
operating below 70 percent of specified |umen output.

(c) Replacenent when nore than 15 percent of LED sources in any
i ghtbar or subassenbly(s) show a color shift greater than 0.003
delta u'v' fromthe zero hour neasurenent stated in the
ANSI /I ES LM 79 Test Report.

b. Warranty period nust begin in accordance with the manufacturer's
standard warranty starting date.

c. Provide replacenments that are pronptly shipped, w thout charge, to the
usi ng Government facility point of contact and that are identical to
or an inprovenment upon the original equipnent. Al replacenents mnust
i nclude testing of new conponents and assenbly.

6.2 Lighting Controls Warranty

Provide and transfer to the governnment the original lighting controls
manuf acturers standard comercial warranty for each different |ighting
controls manufacturer used in the project. Wrranty coverage nust begin
fromdate of final system conm ssioning or three nonths from date of
delivery, whichever is the earliest. Warranty service nust be perforned
by a factory-trained engi neer or technician

a. Unless otherwi se noted, provide a witten five year m ni mumwarranty
on the conplete systemfor all systens with factory conm ssioning.
Provide warranty that covers 100 percent of the cost of any
repl acenent parts and services required over the five years which are
directly attributable to the product failure. Failures include, but
are not limted to, the foll ow ng:
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(1) Software: Failure of input/output to execute sw tching or dimmng
comands.

(2) Damage of electronic conponents due to transient voltage surges.

(3) Failure of control devices, including but not Iimted to occupancy
sensors, photosensors, and nanual wall station control devices.

b. Provide a witten five year mninumwarranty on all input devices
agai nst defect in workmanship or materials provided by device
manuf act urer.

c. Provide a witten five year minimumwarranty on all control conmponents
attached to | um naires agai nst defect in workmanship or materials.

.7 OPERATI ON AND MAI NTENANCE MANUALS

.7.1 Li ghting System

Provi de operation and mai nt enance nanuals for the lighting systemin
accordance with Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA t hat

provi de basic data relating to the design, operation, and mai ntenance of
the lighting systemfor the building. Additional O&%M Manual requirenents
for the Army are provided in Section 01 78 24.00 10 FACI LI TY DATA

REQUI REMENTS.  Addi tional requirenents for the Navy are provided in
Section 01 78 24.00 20 FACI LI TY DATA WORKBOOK (FDW . Include the
fol | owi ng:

a. Mnufacturers' operating and nai nt enance manual s.
b. Luminaire shop drawi ngs for nodified and custom | um naires.

c. Luminaire Manufacturers' standard comercial warranty information as
specified in paragraph LUM NAI RE WARRANTY.

7.2 Li ghting Control System

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Lighting control panel schedul es are not
required for localized control systens.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de operation and mai nt enance nmanuals for the lighting control system
in accordance with Section 01 78 23 OPERATI ON AND NMAI NTENANCE DATA t hat
provi de basic data relating to the design, operation, and mai ntenance of
the Iighting control systemfor the building. Include the foll ow ng:

a. Lighting control systemlayout and wiring plan

b. Lighting control system one-line diagram

c. Product data for all devices, including installation and progranm ng
i nstructions.

d. Cccupancy/vacancy sensor coverage | ayout.
e. Training materials, such as videos or in-depth nmanuals, that cover

basi c operation of the lighting control system and instructions on
nodi fying the lighting control system Training materials must
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i nclude calibration, adjustnent, troubl eshooting, maintenance, repair
and repl acerent.

f. Sequence of operation descriptions for each typical roomtype,
i ncluding final programm ng, schedul es, and calibration settings.

[ g "As-built" lighting control panel schedul es.
] PART 2 PRODUCTS
2.1 PRODUCT COORDI NATI ON

2.2 LUM NAI RES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For lunminaires used in residentia
applications, include requirenments for Energy Star
Label . If building-munted exterior lum naires are
specified on this project, require conpliance with
BUG rating as indicated in the |um naire schedul e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

UL 1598, NEMA C82.77-10. Provide lumnaires as indicated in the lumnaire
schedul e and NL plates or details on project plans, conplete with |ight
source, wattage, and |lunmen output indicated. Al lumnaires of the sane
type nmust be provided by the sane manufacturer. Luninaires nmust be
specifically designed for use with the driver and |light source provided.

[ Provide luminaire with Energy Star Label For Residential Luminaires in
accordance with Energy Star.

1[2.2.1 Lum naire Sanpl es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Only require the acquisition of sanples for
lumnaire installations that warrant nock-ups, such
as wall grazing unique materials, for custom

lum naires, or for applications where aesthetics are
of high priority.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit one sanple of each luninaire type [ ], conplete with |ight
source, LED driver rated for 120 V operation, and 2 neters 6 feet pigtai
with 3-prong Edison plug. Sanple will be returned to the Contractor for
installation in the project work.

12.2.2 Lum naires

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: Provide design information including
delivered lunen output, L70 [ unen maintenance dat a,
and luminaire efficacy in the |lumnaire schedul e on
proj ect plans.

Lum naires attached to the exterior of the building
are included in this interior lighting
specification. For any interior project with
exterior building-munted |um naires, select the
requi renents for exterior |umnaires, including BUG
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rating.

If there are any recessed luminaires that are in

contact with insulation

be I1Grated. |If the project

require those lumnaires to
is located in the City
of Chicago or a jurisdiction that

has adopt ed

Chi cago anendnents to the NEC, select Chicago Pl enum

requi renents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

UL 8750, ANSI/IES LM 79, ANSI/IES LM 80.

For all lum naires, provide:

a. Conplete systemw th LED drivers and |ight sources.

b. Housings constructed of non-corrosive materials. Al
powder - coated. Al
be treated to be corrosion resistant.

housi ngs must be anodi zed or

nmust

c. ANSI/IES TM 21, ANSI/IES LM 80.

new al um num
new st eel housings

M ni rum L70 | umen nmi nt enance val ue

of 50,000 hours unless otherwise indicated in the |un naire schedul e.

Lum naire drive current val ue nust
test data for

d. Mninmumefficacy as specified in the |um naire schedul e.
lanp lunens per watt are not acceptable. |If
listed in the lum naire schedul e,
neet the follow ng mninum val ues:

nodel s of initial
ef fi cacy val ues are not
| um nai res that

be identi cal
um naire in question.

to that provided by

Theoreti cal

provi de

Lum naire Style M ni mum Lumi naire Efficacy

Recessed 1 by 4, 2 by 4, and 2 by 2 100 LPW
Recessed Downlight (fixed, adjustable, wallwash) 80 LPW
Li near, Accent (undercabinet, cove) 45 LPW
Li near, Anbient (indirect wall nount, |inear 100 LPW
pendent)

H gh Bay, Low Bay, and Industrial Locations 100 LPW
Food Service and Hazardous Locations 60 LPW
O her (track, residential diffusers) 50 LPW
Exterior Wall Sconce 50 LPW
St epl i ght 30 LPW
Par ki ng Garage Lumi naire 100 LPW

e. UL listed for dry or danp |ocation typical of
Any lum naire nmounted on the exterior of the building
| ocation typical

installations.]
must be UL listed for wet

f. LED driver and |light source package,

for service or replacenent w thout

array, or
renpval or

interior
of exterior installations.]

nodul e are accessi bl e
destruction of |umnaire.
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g. Lenses constructed of heat tenpered borosilicate glass, UV-resistant
acrylic, or silicone.[ Provide polycarbonate vandal -resi stant |enses
as indicated.] Sandblasting, etching and polishing nmust be performed
as indicated in the [um naire description

[ h. ANSI/IES TM15. Provide exterior building-nounted |um naires that do
not exceed the BUG ratings as listed in the lumnaire schedule. |If
BUG ratings are not listed in the | um naire schedul e, provide
lum naires that nmeet the follow ng mninumval ues for each application
and nounting conditions:

Li ghting Application Mounting Conditions BUG Rati ng
Exterior Wall Sconce Above 1.2 neters 4 feet AFF |Bl-U0-Q@&
Exterior Wall Sconce Below or at 1.2 neters 4 feet|B4-U0-G4
AFF
St epl i ght Above 1.2 neters 4 feet AFF |Bl-Ul-@&
St epl i ght Below or at 1.2 neters 4 feet|B4-Ul-G4
AFF
Par ki ng Garage Lumi naire Cei l i ng nmount ed B4- W- G3
J[i. For all recessed lumnaires that are identified to be in contact with

i nsul ation, provide lumnaires that are |G rated.

1[j. For all recessed lunminaires that are to be installed in air plenuns,
requi re housings that are Chicago Pl enumrated.

12.2.2.1 Lum naire Conversion Kits

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Provide LED | um naire conversion kits to
repl ace non-LED |Iight sources in renovation or
energy conservation projects, only where entire

l um naires are not replaced.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide lum naire conversion kits that neet UL 1598C Standard for
Light-Emtting D ode (LED) Retrofit Lum naire Conversion Kits.

2.2.3 Lum naires for Hazardous Locations
In addition to requirenments stated herein, provide LED |um naires for
hazar dous | ocations which conformto UL 844 or which have Factory Mitua
certification for the class and division indicated.

2.3 LI GHT SOURCES

NEVA ANSLG C78. 377, NEMA SSL 3. Provide type, delivered |unmen output, and
wattage as indicated in the |luminaire schedul e on project plans.

2.3.1 LED Li ght Sources

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A color tenmperature of 3500 K is standard for
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nost applications. Wen specifically desired by the
designer, a nom nal color tenperature of 2700 K
3000 K, or 4000 K may be selected. The highest

al l owabl e CCT is 4100 K

In applications where color rendition and col or
detection are a high priority, require that LED
light sources neet the recommended fidelity and
ganmut indices as determ ned by ANSI/IES TM 30.

Addi tionally, select col or maintenance requiremnments.

For projects in the state of California, require
conpliance with CEC Title 20.

Refer to UFC 3-530-01 for CRI all owances in

mai nt enance and recreational spaces.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[CEC Title 20. ]Provide LED Iight sources that neet the follow ng
requi renents:

a. NEMA ANSLG C78.377. Emt white light and have a nominal CCT of
[ 3000] [ 2700] [ 3500] [ 4000] Kel vi n.

b. M nimm Col or Rendering Index (CRI) of [80][90][95 with an R9 val ue of
95].[ Fidelity index greater than or equal to 80, ganmut index between
97 and 110, determ ned in accordance with ANSI/IES TM 30.]

c. Directive 2011/65/EU. Restriction of Hazardous Substances (RoHS)
conpliant.

d. Light source color consistency by utilizing a binning tolerance within
a 3-step McAdam el |i pse.

[ e. Color maintenance value of no greater than 0.003 (delta u'v') at 6000
hours as listed in ANSI/IES LM 79 Test Report.

1[2.3.1.1 Li near LED Lanps

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: M ni mum beam angl e of 270-degrees is
preferred over 180-degrees, but is |less conmon. |If
target light levels and optical perfornmance of
linear LED lanp is critical for the specified
application, select 270-degree beam angl e.

Provide linear LED Lanps to replace fluorescent
light sources in renovation or energy conservation
projects, only where entire |um naires are not

repl aced or LED conversion kits are not avail abl e.
Do not use UL 1993 Type B, UL 1993 Type C, or any
hybrid Li near LED Lanps.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide linear LED Lanps that are conpatible with existing instant-start
or programed-start ballasts, and neet the follow ng additiona
requirenents:

a. UL 1993 UL Type A linear LED | anp.
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12.4

Power Factor greater than or equal to 0.90 at full input power and
across specified di mm ng range.

Maxi mum Total Harrmonic Distortion (THD) |ess than or equal to 20
percent at full input power and across specified di ming range.

Lunen per watt efficacy no |less than 120.
M ni mum beam angl e of [270][180] degrees.

Lanp datasheet conplies with ANSI C78.54. Manufacturer must provide
list of all ballasts that are conpatible for use with | anp.

LED DRI VERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Di muabl e LED drivers should be specified with
di nming down to at |least 10 percent. Di mmuable
drivers with a dinmng range down to 1 percent
shoul d be specified for applications where
audi o/ vi sual presentations are conmon such as
conference and neetings roons, and hospitality.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NEMVA SSL 1, UL 8750. Provide LED drivers that are electronic, UL Cass 1

or

Class 2, constant-current type and that conmply with the foll ow ng

requirenents:

a.

The conbi ned driver and LED |ight source system does not exceed the
mnimum |l um naire efficacy values as listed in the |uninaire schedul e
provi ded.

Operates at a voltage of [120-277][120][277] volts at 50/60 hertz,
with input voltage fluctuations of plus/mnus 10 percent.

Power Factor (PF) greater than or equal to 0.90 at full input power
and across specified di mmng range.

Maxi mum Total Harrmonic Distortion (THD) |ess than 20 percent at ful
i nput power and across specified di mm ng range.

Qperates for at |east 50,000 hours at naximum case tenperature and 90
percent non-condensing relative humdity.

Wt hstands Category A surges of 2 kV wi thout inpairment of
performance. Provide surge protection that is integral to the driver.

Integral thermal protection that reduces the output power to protect
the driver and light source fromdanage if the case tenperature
approaches or exceeds the driver's maxi mum operating tenperature.

47 CFR 15. Conplies with the requirenents of the Federa

Conmuni cati ons Conmi ssion (FCC) rules and regul ati ons, Non- Consuner
(Cass A for EM/RFI (conducted and radi at ed).

Gl ass A sound rating.

Directive 2011/65/EU. Restriction of Hazardous Substances (RoHS)
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conpliant.

k. Provide dimm ng capability as indicated in the |lum naire schedule on
project plans.[ Dimmble drivers must dimdown to [10][5][1]
percent. Dimmble drivers nmust be controlled by a [Class 2 | ow
vol tage 0-10VDC controller] [Digital Addressable Lighting Interface
(DALI)] dinm ng signal protocol unless otherw se specified. LED
drivers of the sane fam |ly/series nust track evenly across nultiple
lumnaires at all light |evels.]

[2.4.1 Renote LED Drivers

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Do not allow use of remote drivers unless
specifically noted on the lighting plate and

| um naire schedul e.
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Provide renote LED Drivers that are UL listed for dry |ocations typical of
interior installations. Provide LED driver in junction box or housing
with nounting plate. Housing rmust allow for field connections to occur

i nsi de the housing or nmust contain mechani cal connecti ons.

12.5 LI GHTI NG CONTROLS
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NOTE: Include a version of Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
edited specifically for the Iighting control system
where a control systemis specified.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Provi de network certification for all networked lighting control systens
and devices in accordance with the requirements of Section 25 05 11.]
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS. Provide |ighting
control systens that do not switch off battery-operated or energency
backup luminaires or exit signs in path of egress. Provide systemwth
override of lighting control devices controlling lumnaires in path of
egress with activation of fire alarmsystem

2.5.1 System

Provide lighting control systemthat operates the lighting system as
described in the lighting control strategies in the project plans. Submt
Sequence of Operation for Lighting Control Systen describing the operation
of the proposed lighting control system and devices. Sequence of
Operation must provide the strategies identified in the lighting contro
strat egi es.

2.5.1.1 Local i zed Control Systens
Provi de room or area-wide lighting control system capable of manua
control, time-based control, and receiving input from photosensors and

occupancy/ vacancy sensors.

2.5.1.1.1 Local Area Controller

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect requirenent for daylight harvesting
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capabilities for all regularly-occupied spaces with
access to daylight. Task oriented areas such as

of fices, conference roons, and cl assroonms require
continuous dimm ng of electric lighting per UFC 3
530 01.

When using receptacle |oad control in private

of fices, allow capability for receptacle |oad
control via the localized control system Only use
receptacle |l oad control for areas with non-critica
| oads such as computer nonitors, task lights, or
personal conveni ence devi ces.

Select Itemg. if Local Area Controller is connected
to luminaires in the path of egress.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Provi de controller designed for single area or roomw th the follow ng
requi renents:

a. Operates at a voltage of [120-277][120][277] volts at 50/60 hertz.

b. [2]] ] zone, with [1][2][ ] relay[s] rated 20 anps[ each] with
one nmanual [switch][di mrer] per zone

c. Provide inputs for occupancy/vacancy sensors, photosensors, and
| owvol tage wall switches.

[ d. Provide daylight harvesting capability with full-range dimming contro
wi th input from photosensor

][e. Provide capability for receptacle | oad control from occupancy sensors.
1[f. Provide full "OFF function with input fromexternal tinme clock input.
][g. Capable of 0-10V di mm ng

][h. AV interface via [ RS- 232][ RS-485][ et hernet and CAT5].

][i. Provide override 'ON function with input fromFire Alarm Contro
Panel for all energency lighting. Controller nmust not turn off power
to energency batteries or exit signs.

12.5.1.2 Centralized Control Systens

Provide a centralized lighting control system capable of nmanual control

ti me-based control, receiving input from photosensors and
occupancy/vacancy sensors, with the capabilities of controlling,

noni toring, and programm ng changes fromone centralized on-site | ocation
and integration with other building systens.

2.5.1.2.1 Li ghti ng Rel ay Pane

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Select NEMA 1 enclosure for indoor use with
normal conditions, NEMA 3R for indoor or outdoor use
when weat her resistance is necessary, and NEMA 4 i f
a watertight enclosure is necessary.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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UL 924. Encl ose panel hardware in a [surface][flush]-nmunted, NEMVA
[1][3R][4], painted, steel enclosure with | ockable access door and

ventil ation openings. Internal |ow voltage conpartment must be separated
fromline-voltage compartment of enclosure with only | ow voltage

conpart nent accessi bl e upon opening of door. Provide additional renote
cabinets that comunicate back to nmain control panel as required. Provide
Lighting Control Panels that neet the following criteria:

a. Input voltage of [120][277][120-277] at 50/60 Hz, with internal |ow
vol t age power supply as required.

b. [8][16][32]] ] single-pole latching relays rated at [20][30] anps,
[120-277][120][277] volts. Provide provision for relays to close upon
power failure. Provide relays designed for 10 years of use at ful
rated | oad.

c. Relay control nodule operates at 24 VDC and is rated to control a
m ni mum of [8][16][32]] ] rel ays.

[ d. Capable of 0-10V di mm ng.

12.5.1.2.2 Li ghting Control Pane
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NOTE: Select NEMA 1 enclosure for indoor use with
normal conditions, NEMA 3R for indoor or outdoor use
when weat her resistance is necessary, and NEMA 4 i f
a watertight enclosure is necessary.

When providing a control panel that interfaces with
the buil ding automated control system reference |ES
Techni cal Menmorandum | ES TM 23-11 for technica

i nformati on on various protocols, architectures and
topol ogi es for such systems. |Include Section

25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM
(UMCS) FRONT END AND | NTEGRATI ON for UMCS and

i ntegration requirenents.

For projects in the state of California, require
conpliance with CEC Title 24.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

UL 916, 47 CFR 15[, CEC Title 24]. Provide an el ectronic, progranmable
lighting control panel conplete with mcroprocessor, capable of providing
lighting control with input frominternal programm ng, digital switches,]|
time clocks,] and other control devices.

Encl ose panel hardware in a [surface][flush]-nmunted, NEMA [1][3R][4],
pai nted, steel enclosure with | ockable access door and ventil ation
openings. Internal |owvoltage conmpartment nust be separated from

i ne-voltage conpartnent of enclosure with only | ow voltage conpartnent
accessi bl e upon opening of door. Provide additional renote cabinets that
conmuni cate back to nain control panel as required. Provide Lighting
Control Panels that neet the following criteria:

a. Input voltage of [120][277][120-277] at 50/60 Hz, with internal
| owvol tage VDC power supply as required.
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b. Solid-state, mcroprocessor-based, internal astronomical tinme clock
M cr oprocessor nust have nonvol atile nmenory and must reset
automatically after power interruptions of up to 90 days.

c. Interface for providing | ocal programm ng and control capability, with
physi cal key-locked cover or programed security access code to
prevent unauthorized use.

d. D mming nodul es capabl e of [0-10V][DALI] di mm ng.

e. Mdul es and control panels include multichannel output with [ ]
channels, with nultiple inputs for manual control, photosensors, and
occupancy/ vacancy sensors.

f. Control processor is configured to interface with [BAChet in
accordance with Section 23 09 23.02 BACNET DI RECT DI G TAL CONTRCL FOR
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [ LONwor ks in accordance with
Section 23 09 23.01 LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BUI LDI NG CONTROL SYSTEMS] conpliant network via [native
conpati bility][gateway].

][g. OQutputs that require line-voltage switching are provided by rel ays
whi ch are designed for 10 years of use at full rated | oad.

][h. Control processor indicates failure of normal power and which circuits
are supplied by alternative power source if connected to energency
[ighting units.

][i. Provide building automati on systemwite access points to |ighting
control system for [nanual override][building schedules][utility
denmand response events].

1[j. Provide building automati on read access points to lighting contro
system for [occupancy status per roomor area][current |ighting |oad
in kilowatts][cal cul ated energy use in kilowatt-hours][utility denmand
response priorities].

12.5.1.2.3 Gat eway

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: When specifying BAS interface, coordinate
wi th HVAC specifier to ensure the requirenents are
described in both specifications. Include Section
25 10 10 UTILITY MONI TORI NG AND CONTROL SYSTEM
(UMCS) FRONT END AND | NTEGRATI ON for UMCS and

i ntegration requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de gateway in accordance with Section 25 10 10 UTILITY MONI TORI NG AND
CONTROL SYSTEM (UMCS) FRONT END AND | NTEGRATI ON.  Provi de hardware and
software to enable the BAS to nonitor, control, display, and record data
for use in processing reports. Provide [BACnet][LONworks]| ]

conmuni cation interface that enables renmpte control and nonitoring of
lighting froma workstation according to read access points and wite
access points listed in this section. Control features and nonitoring
points displayed locally at |ighting panel nust be avail able through the
Gateway. Provide Gateway that nmeets the foll owi ng requirenents:

a. Mcroprocessor-based comuni cati ons device that perform bi-directiona
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[

protocol translation
b. Support full bi-directional conmunication and translation

c. Contain its own nicroprocessor, RAM battery, comunication ports, and
power supply.

d. Support an additional 5 percent points for future expansion

12.5.1.2.4 Li ghti ng Cont act or

NEVA | CS 2, NEMA I CS 6. Provide an electrically[mechanically]-held
lighting contactor housed in a NEMA [1][12][3R][4][4X] | ] encl osure
Provi de contactor with one | ] [normal |l y-open(NO)][normally

cl osed(NC)], single[double] pole contacts, rated 600 volts, 30 anps.
Provide coil operating voltage of [24][120][277][480]] ] volts.

.5.2 Devi ces

.5.2.1 Swi t ches

Provide line-voltage toggle switches as specified in Section 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM  When used for non-digital |oads, devices
nmust be rated at 20 Anps inductive |oad, and be conpatible with the
lighting control systens.

.5.2.2 Digital Switch Tiners

Provide line-voltage toggle switches that allow manual control to ON and
automatically switches lighting load to OFF. Device operates with the use
of paddle, button, or toggle, and operates at [120-277][120][277] volts.
Device allows for progranm ng of auto off tiner from[2][5][10] mnutes to
[1]1[6][212] hours.

2.5.2.3 Wal | Box Di nmers

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Coordi nate di mmng range with LED driver
speci fications.

The majority of dimers for LED |ight sources use
0- 10V technology to dimlight sources. |If a Digita
Addressabl e Lighting Interface (DALI) systemis
specified, then all dinmers and drivers nust be
conpatible with a DALl system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

UL 1472, UL 20, |EEE C62.41, NENVA 77, NEMA SSL 7A. Dimers nust provide
flicker-free, continuously variable Iight output throughout the di mm ng
range of [10][5][1] percent to 100 percent. Devices nust be capabl e of
operating at their full rated capacity regardl ess of being single or
ganged- nount ed, and be conpatible with three-way and four-way sw tching
scenari o0s.

Provi de wal | -box dinmmers that nmeet the foll owi ng requirenents:

a. Device operates as [part of a lighting control systenj[an independent
control device].

SECTION 26 51 00 Page 29



b. Device operates with the use of a vertical slider, paddle, rotary,
button, or toggle with adjacent vertical slider

c. Finish of device matches switches and outlets in the sane area.

d. Back box in wall has sufficient depth to acconmpdat e body of switch
and wiring.

e. D mer is capable of controlling [0-10 volt][DALI] LED drivers.
Di mrers and the drivers they control must be provided fromthe sane
manuf acturer or tested and certified as compati ble for use together

f. Radio frequency interference suppression is integral to device.
2.5.2.4 Scene Wl | stations

Provi de scene wallstations that are conpatible with the other components
of the lighting control system and capable of Class 1 or 2 wiring nethods
in accordance with the NEC and | ocal codes. Provide devices that contain
on/ of f group, preset scene functions, or dimup/dimdown interface through
front panel. Programm ng of new scenes or zone assignments must be
acconpl i shed by aut horized personnel fromthe space being controll ed.
Provi de | abeling for each button, including | am nated sheet with scene
descriptions to be posted near each scene controller

2.5.2.5 Qccupancy/ Vacancy Sensors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I ndicate whether sensor |ayouts are shown on
project plans or on manufacturer shop drawi ngs. |If
i ndi cating that manufacturer will provide shop

drawi ngs for sensor |ocations, provide sequence of
operations in project docunmentation.

In general, use sensors that are wall box nounted,
wal | - nount ed, ceiling-nmounted, or integral to
lumnaire for nost interior applications. Keep in
m nd wal | box nounted sensors may be ineffective when
obstructions such as partitioned workstations and
storage shelving exist. Use high-bay sensors or
wal | - nount ed sensors for areas with ceilings higher
than 3.6 neters 12 feet. Ceiling-munted sensors
are not recomrended in |ocations where
pendent - mounted luninaires are within 1.2 neters 4
feet of the sensor.

Maxi mum and m ni mum | oad requirements depend on the
operating voltage of the sensor. |f |ow voltage
sensors are specified, select low voltage in ItemA,
and the maxi num |l oad requirenent in ItemE

Sel ect the paragraph describing the characteristics
of PIR sensors if PIR sensors are used. Select the
par agr aph describing the characteristics of
ultrasonic sensors if ultrasonic sensors are used
Sel ect both paragraphs and the section di scussing
dual tech if dual tech sensors are used.

For projects in the state of California, require
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conpliance with CEC Title 24 and CEC Title 20.
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| EEE C62.41, NEMA WD 1, UL 94, UL 916, UL 508, ASTM D4674 REV A, NEVA WD 7

[,

CEC Title 24, CEC Title 20]. Provide occupancy/vacancy sensors with

coverage patterns as indicated on [project plans][manufacturer shop

drawi ngs].[ Provide no less quantity of sensors as shown on plans, but
add additional sensors when required to fulfill coverage requirenent for
the specific nodel of sensor provided.][ Provide sensor types as
described in the sequence of operations. Sensor |ocations and quantities
are shown in shop draw ngs provided by the lighting control system
manufacturer.][ Provide occupancy sensor operation that requires novenent
to activate lumnaires controlled and turns lum naires off after a set
time of inactivity.][ Provide vacancy sensor operation that requires
manual control to activate lum naires and turns lumnaires off after a set
time of inactivity.] Provide ceiling or wall-nmunted occupancy/vacancy
sensors that meet the foll owi ng requirenents:

a.

b

d. [

1Tk

perating voltage of [12-24][120-277][120][277] volts.

Time delay of 30 seconds to 30 minutes with at |east four internediate
time delay settings.

Sensors are [ceiling nmounted][wall-box mounted][wall mounted][integra
to lumnaire].

Does not exceed a maxi mum | oad requirenment of 20mA at 24VDC.][ No

m ni mum | oad requi renent and be capable of switching fromzero to 800
Wat 120 VAC, 50/60 Hz and fromzero to 1200 Wat 277 VAC, 50/60
Hz.][ Networked sensor with no mninumor maxi numload. Sensor is
programed to control zones.]

Shi el ded or controlled by internal logic to adjust sensitivity to
avoid false triggering due to anmbient tenperature, air tenperature
variations or HVAC air novenent.

Sensor is equipped to automatically energize the connected | oad upon
| oss of normal power when located in a neans of egress.

Qccupancy and vacancy operation is field-adjustable and [ programabl e
via lighting control system processor.][programmable w th push-button
or dip switch on the sensor device.]

No | eakage current to |load when in the off node

Utilize zero-crossing circuitry to prevent damage from hi gh inrush
current and to pronmote long life operation

Al ow the adding or deleting of specific lumnaires or zones to the
assi gned sensor wi thout the use of |adders.[ Provide sensors that
allow for renote control adjustnments of operational paraneters
(sensitivity, time delay), and that are be able to transmit, receive,
and store systeminformation through the lighting control system
processor. ]

Provide an isolated relay for integrating control of HVAC or other
aut onat ed systens.
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1]2.5.2.5.1 Passi ve Infrared Sensors

Provi de Passive Infrared Sensors (PIR) sensors that detect occupancy by
sensi ng heat and noverment in the area of coverage. Provide sensors are
constructed of a housing of high-inmpact, injection-nolded thernoplastic.
Provide PIR sensors that are tenperature conmpensated, with a dual el enment
sensor and a nulti-elenment fresnel lens of POLY | R4 nateri al

2.5.2.5.2 U trasoni ¢ Sensors

Provi de ultrasonic sensors that detect occupancy by sensing a change in
pattern of reflected ultrasonic waves in the area of coverage. Provide
sensors that are constructed of a housing of high-inpact, injection-nolded
t hernopl astic. Provide ultrasonic sensors that operate at 40 kHz.

2.5.2.5.3 Dual Technol ogy Sensors

Provi de dual technol ogy sensors that neet the requirenents for PIR sensors
and ul trasoni ¢ sensors indicated above. |If either the PIR or ultrasonic
sensi ng regi sters occupancy, the luninaires nmust remain on

2.5.2.5.4 H gh Bay Sensors

Provi de occupancy/vacancy sensors specifically designed for high-bay
nounting applications for all [ceiling-nounted sensors][sensors integra
to |l um naires] nmounted above 10 neters 35 feet using PIR technol ogy.
Provi de hi gh-bay sensors with interchangeable | enses for 360 degree open
area coverage or narrow rectangul ar warehouse aisle coverage.[ Provide
sensors that are designed to nount directly to or adjacent to high- or

| owbay | uninaires.]

2.5.2.5.5 I ntegrated Sensors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If integrated sensors are used independently
of any other lighting control system conponent, then
the sensors do not need to comunicate to a | oca

area controller or lighting control panel
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de integrated occupancy/vacancy sensors that mount directly to the
lumnaires as indicated in project plans.[ Sensor nmounts to standard
junction box or directly to luminaire using a [straight][drop] nipple
nount.][ Provide sensors that comunicate to [|ighting control
panel ][l ocal area controller] via [RI45][SPDT rel ay] [ 1.1

2.5.2.5.6 Power Packs

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: For projects in the state of California,
require conpliance with CEC Title 24.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

UL 2043[, CEC Title 24]. Provide power packs to provide power to |lighting
control sensors as required in accordance with the nanufacturer's
specifications. Provide power packs that nmeet the foll owi ng requirenents:

a. Operate at an input voltage of [120][277][120-277] VAC, with an out put
vol tage [12-24][12][24] VDC at 225 mA
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Constructed of plenumrated, high-inpact thernoplastic enclosure.
Utilizes zero-crossing circuitry to prevent damage frominrush current.

Maxi mum | oad rating of 16 [ ] anps for electronic | ] lighting
| oads.

Directive 2011/65/EU. Restriction of Hazardous Substances (RoHS)
conpli ant.

2.5.2.6 Phot osensor s
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NOTE: Open-1 oop photosensors are recomended in
spaces where occupant interference is frequent or
when refl ectances may shift over tine.

For projects in the state of California, require
conpliance with CEC Title 24 and CEC Title 20.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[CEC Title 24, CEC Title 20. ]Provide photosensors that neet the
foll owi ng requirenents:

a.

Det ect changes in anbient |ighting |evel and enable di ming as
requi red by sequence of operation by operating in [an open-loop][a
cl osed- | oop] system

Contain a detection cone, where the base of the cone may be circul ar
or an el ongated shape, and where the snallest angle between the edge
and the axis of the cone is between 20 and 50 degrees. The cone axis
may be tilted to the vertical when installed to give the sensor
preferred directionality.

Sensors are [ceiling-nounted][wall-box-nounted][wall-nmunted][ nounted
integral to luminaire] with sensitivity, filtering, range and vi ew ng
angle to neet requirenents of sequence of operation, scope of work and
construction docunents.

Time delay that is adjustable from1l to 30 seconds ON delay, and 1 to
30 minutes OFF delay to prevent cycling, wth deadband adjustnent of
25 percent to 100 percent above | ower setpoint.

Qut put dimring signal is linear to light level with less than 1
percent variation. Cadm um sulfide photo-resistors are not acceptable.

Sensor is not conbined in the same housing or |ocation with occupancy
or vacancy sensors if the proper location for one function conproni ses
t he successful operation of the other function, or in any way reduces
the systenis ability to neet the design intent.

2.5.2.7 Time C ocks
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NOTE: Choose astronomc time clocks if any areas to
be controlled by the tine clock receive daylight.

If the building schedul e or use changes dependi ng on
the day of the week, select a 7 day tine clock
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2.

2.
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UL 917, NEMA I CS 6. House time clock in a surface-nounted, |ockable, NEMA
[1]1[3R][4] enclosure constructed of painted steel or plastic polyner.
Provide electronic type tine clock that neets the following criteria:

a. [Astrononmic][24 hour][7 day][365 day] progranmm ng function, providing
a total of [56][96][2000][4000] on/off set points.

b. [24 hour][12 hour AMPM type digital clock display formt.

c. Power outage back-up for time clock utilizing [a capacitor][alkaline
batteries][lithiumbattery] which provides coverage for a m ni num of
[seven][four][ ] days.

d. Capable of controlling a mininumof [1][2][4][8][12][16]] ]
channel s or | oads.

e. Contacts are rated for [30] | ] anps at 120-277 VAC resistive | oad
in a [SPST][DPST] [ SPDT] [ DPST] [normally open (NO][normally closed
(NC)] configuration.

f. Contains [function that allows automatic control to be skipped on
certain sel ected days of the week][nanual bypass or renpte override
control ][daylight savings tinme autonmatic adjustnent][ EEPROM nenory
nodul e] [ ronentary function for output contacts][ability for
phot osensor input].

6 EXIT AND EMERGENCY LI GHTI NG EQUI PMENT
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NOTE: Select a central emergency control systemif
t he buil ding contains an emergency backup generat or

for critical |oads other than egress |ighting.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

6.1 Exit Signs
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NOTE: For Navy projects, provide LED exit signs
with battery backup unless specifically instructed
otherwi se. Nornmal node of power to these signs nust
be the branch circuit serving normal lighting in the
sanme area, ahead of any local switching. The
enmergency node of power is the exit sign's

sel f-cont ai ned enmergency battery pack. Provide
renot e- powered exit signs only when providing
centrally distributed AC or DC emergency power
system

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

UL 924, NFPA 101. Provide wattage as indicated in the |uninaire schedul e
on project plans. Provide LED Exit Signs that nmeet the following criteria:

a. [Housing constructed of [UV-stable, therno-plastic][clear
pol ycar bonat e housi ng] [ pai nted, die-cast al uni num [ painted
steel].][Edge-lit type with clear acrylic, edge-lit face and al um num
trimhaving [clear alum num [white][chrone][brass]] ] finish.]
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b. UL listed for [danp][wet] | ocation
c. Configured for [universal][ceiling][wall][end] nounting.

d. 150 mm 6 inch high, 19 mr 3/4 inch stroke [red][green] lettering on
face of sign with chevrons on either side of lettering to indicate
direction.

e. Single or double face as indicated in project plans and lumi naire
schedul e.

.6.1.1 Exit Signs with Battery Backup

Equip with autonmatic power failure device, test switch, and pilot light,
and fully automatic high/low trickle charger in a self-contai ned power
pack. Battery nust be seal ed, naintenance free nickel-cadm umtype, and
must operate unattended for a period of not |less than five years.
Enmergency run tinme nust be a mninumof 1-1/2 hours. LEDs nust have a
mnimmrated life of 10 years.[ Provide self-diagnostic circuitry
integral to energency LED driver.] In lieu of battery, can use a
nonr adi oacti ve photol um nescent plate.

.6.1.2 Renot e- Powered Exit Signs

Provide exit sign that contains provision for [120-277 VAC|[120 VAC|[ 277
VAC] [ 6-48 VDC] input fromrenote source.

.6.2 Emer gency Lighting Unit (ELU)

UL 924, NFPA 101. Provide energency lighting units (ELUs) conpletely
assenbled with wiring and nounting devices, ready for installation at the
| ocations indicated. Provide in [UV-stable, thernp-plastic] [painted,

di e-cast alum num [painted steel] housing with [UL danp | abel] [UL wet

| abel ] as indicated. Energency lighting units nust be rated for 12 volts,
except units having no renote-nounted |ight sources and having no nore
than two unit-nounted |ight sources may be rated six volts. Equip units
wi th brown-out sensitive circuit to activate battery when input voltage
falls to 75 percent of normal. Equip with [two] | ] LED Iight
sources, automatic power failure device, test switch, and pilot light, and
fully automatic high/low trickle charger in a self-contained power pack
Battery must be seal ed, mmintenance free [l ead-cal cium [nickel-cadm unj

[ ] type, and nust operate unattended for a period of not |ess than
five years. Energency run tinme nust be a mninmumof 90 nminutes. LEDs
nmust have a minimumrated |ife of 10 years.[ Provide self-diagnostic
circuitry integral to emergency LED driver.]

.6.3 LED Energency Drivers
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NOTE: Provide information on mnimumtotal power in
watts of LED(s) in emergency node to satisfy
requi renents of NFPA 101, Life Safety Code.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

UL 924, NFPA 101. Provide LED energency driver with autonatic power
failure detection, test switch and LED i ndicator (or conbination
switch/indicator) located on lumnaire exterior, and fully-automatic
solid-state charger, battery and inverter integral to a self-contained
housi ng.[ Provide self-diagnostic function integral to energency
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driver.] Integral nickel-cadm unilead-calcium]| ] battery is required
to supply a mninmumof 90 mnutes of enmergency power at [5][7][10][ ]
watts, [10-50]] ] vVD( conpatible with LED forward vol t age

requi renents], constant output. Driver nust be RoHS compliant, rated for
installation in plenumrated spaces and danp | ocati ons, and be warranted
for a mnimum of five years.

.6.4 Sel f-Diagnhostic Crcuitry for LED Drivers

UL 924, NFPA 101. Provide energency lighting unit with fully-automatic,
integral self-testing/diagnostic electronic circuitry. GCircuitry mnust
provide for a one mnute diagnostic test every 28 days, and a 30 m nute

di agnostic test every six nmonths, mninum Any mal function of the unit
nmust be indicated by LED(s) visible fromthe exterior of the lumnaire. A
manual test switch nmust also be provided to performa diagnostic test at
any given tine.

.6.5 M ni Inverters

UL 924, NFPA 101. Provide mini inverters that are designed to provide
power to energency lunminaires. Provide mini inverters that are suitable
for [dry] [damp] [wet] installations, operate at a voltage of [120-277]
[120] [277] volts at 50/60 hertz, and are capable of operating 0-10V

di nming override. Provide mni inverters that supply a m ni mrum of 90

nm nut es of energency power.

.6.6 Central Energency Lighting System

UL 924, NFPA 101, NFPA 110 level 1, NFPA 70. Provide a central power
system provi di ng energency power at [277] [120] volts, 60 hertz, for a

m ni mum period of [90] [ ] mnutes. Design the systemto handle
surges during |oss and recovery of the voltage, and to deliver its ful
rated output to the designated |anp |load. Provide [batteries] [backup ac
source] for power.

.6.6.1 Qper ation

Provi de system such that when the lighting system| oses normal supply
voltage, it automatically disengages itself fromthe normal input |ine,
and switches to a self-contained inverter with built-in protection when
the output is shorted or overloaded. Ensure that, when normal |ine

vol tage resunes, the enmergency systemautonatically switches back to
normal operation. Size the transfer switch for this function to handle
[125] | ] percent of full load. Provide the battery systemwith
sel f-contained inverters with overload protection

.6.6.2 Char ger

Provide a conpletely automatic battery charger that naintains the
batteries in a fully charged condition and recharges the batteries to ful
capacity within [24] | ] hours after full discharge in accordance wth
UL 924.

.6.6.3 Batteries

Provi de seal ed [| ead-acid] [nickel-cadm un] batteries, naintenance-free

for a period of not less than [10] [ ] years under normal operating
condi tions.
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2.6.6.4 Accessori es

Provide visual indicators to indicate nornmal power, inverter power, and
battery-charger operation. Provide a |lowvoltage test switch to sinulate
power failure by interrupting the input |line, voltage meter, electrolyte
| evel detector to automatically disable the charging circuit in the event
of a fault, and lowvoltage cutoff to prevent extrene battery power

di ssi pati on.

2.6.6.5 Encl osur e

Provide a free-standing cabinet with floor stand and constructed of [2.7]
[ ] milimeter [12] | ]-gage sheet steel with baked-on enanel
finish and a | ocking latch

2.7 LUM NAI RE MOUNTI NG ACCESSCRI ES

2.7.1 Suspended Lumi naires

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Coordi nate pendent sway bracing details with
the architect where required for seismc
mtigation. The architect may prefer to provide
pendent sway bracing details in |ocations where
appearance is inportant. Specify shock absorbing
hangers for lumnaires in certain hazardous

locations if indicated.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

a. Provide hangers capabl e of supporting twi ce the conbined wei ght of
| um nai res supported by hangers.

b. Hangers nust allow lumnaires to swing within an angle of 45 degrees.
Brace pendents 1.2 neters 4 feet or longer to limt sw nging.]|
Provide with swi vel hangers to ensure a plunb installation for rigid
stem pendents. Provide cadmiumplated steel with a swivel-ball tapped
for the conduit size indicated.]

c. Single-unit suspended |um naires nust have [cable][tw n-sten] hangers.
Mul tiple-unit or continuous row luninaires with a separate power
supply cord must have a tubing or stemfor wiring at one point and a
tubi ng or rod suspension provided for each unit |ength of chassis,

i ncludi ng one at each end.

d. Provide all linear pendent and surface nounted luminaires with two
supports per four-foot section or three per eight-foot section unless
ot herwi se recomended by nanuf act urer

[ e. Provide rods in mninunm 4.57 nm 0.18 inch dianeter.
12.7.2 Recess and Surface Mounted Lum naires

Provi de access to |ight source and LED driver from bottom of |um naire.
Provide trim[and | enses ]for the exposed surface of flush-nounted

lum naires as indicated on project draw ngs and specifications.

Lum naires recessed in ceilings which have a fire resistive rating of one
hour or nore nust be enclosed in a box which has a fire resistive rating
equal to that of the ceiling. For surface nmounted luminaires with
brackets, provide flanged netal stem attached to outlet box, with threaded
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end suitable for supporting the lumnaire rigidly in design position
Fl anged part of lumi naire stud nust be of broad base type, secured to
outlet box at not fewer than three points.

2.7.3 Lum naire Support Hardware
2.7.3.1 Wre

ASTM A641/ A641N. Gal vani zed, soft tenpered steel, mninmumr 2.7 mr 0.11
inches in dianeter, or galvanized, braided steel, mnimm 2 nr 0.08 inches
in dianeter.

2.7.3.2 Wre for Hum d Spaces

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect stainless steel or nickel copper alloy
wire for facilities where high humdity can be
expected such as |arge kitchens and di shwashi ng
areas. Use nickel copper alloy when hangers are
used in indoor pool environnments. Wen spacing of
hangar wires exceeds 1.2 neters 4 feet or when heavy
| um naires are supported, specify eight or 10 gauge
wire.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

ASTM A580/ A580N.  Conposition 302 or 304, anneal ed stainless steel, m ninmm
2.7 mr 0.11 inches in diameter

ASTM B164. UNS NO4400, anneal ed nickel -copper alloy, mninmur 2.7 mr 0.11
i nches in dianeter.

2.7.3.3 Thr eaded Rods
Threaded steel rods, 4.76 mr 3/16 inch dianeter, zinc or cadn um coat ed.
2.7.3.4 Straps

Gal vani zed steel, 25 by 4.76 mm one by 3/16 inch, conformng to
ASTM A653/ A653l, with a light comrercial zinc coating or ASTM A1008/ A1008N
with an el ectrodeposited zinc coating conformng to ASTM B633, Type RS

2.7.4 Power Hook Lum naire Hangers

UL 1598. Provide an assenbly consisting of through-w red power hook

housi ng, interlocking plug and receptacle, power cord, and luminaire
support | oop. Power hook housing rmust be cast al um num having two 19 mr
3/4 inch threaded hubs. Support hook nust have safety screw. Luminaire
support | oop rmust be cast alum numw th provisions for accepting 19 m 3/4
inch threaded stems. Power cord must include 410 mv 16 inches of 3
conductor No. 16 Type SO cord. Assenbly nust be rated 120 volts or 277
volts, 15 anperes.

2.8 EQUI PMENT | DENTI FI CATI ON
2.8.1 Manuf acturer's Nanmepl ate
Each item of equi pnent nust have a namepl ate bearing the manufacturer's

nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
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accept abl e.
2.8.2 Label s

UL 1598. All lumnaires must be clearly nmarked for operation of specific
light sources and LED drivers. The |abels must be easy to read when
standing next to the equipnment, and durable to match the Ilife of the

equi pnment to which they are attached. Note the followi ng |ight source
characteristics in the format "Use Only "

a. Correlated Col or Tenperature (CCT) and Col or Rendering Index (CRI) for
all lumnaires.

b. Driver and di mi ng protocol

Al markings related to Iight source type nust be clear and | ocated to be
readily visible to service personnel, but unseen from nornmal view ng
angl es when |ight sources are in place. LED drivers nust have cl ear
mar ki ngs indicating dimmng type and indicate proper termnals for the
various outputs.

2.9 FACTORY APPLI ED FI NI SH

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: This paragraph covers only the basic painting
requi renents for nost electrical equipnent. |nclude
any special finishes for high or |ow tenperatures

and corrosive atnospheres.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

NEVA 250. Provide all lunminaires and |ighting equipnent with
factory-applied painting systemthat as a mnimum neets requirenents of
corrosion-resi stance testing.

PART 3  EXECUTI ON
3.1 | NSTALLATI ON

| EEE C2, NFPA 70.
3.1.1 Li ght Sources

When |ight sources are not provided as an integral part of the |umnaire,
deliver light sources of the type, wattage, |unen output, color
tenmperature (CCT), color rendering index (CRl), and voltage rating
indicated to the project site and install just prior to project
conpletion, if not already installed in the lum naires fromthe factory.

3.1.2 Lum naires

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The el ectrical designer nust coordinate these
requi renents with architectural plans and
specifications. Ensure requirenents for
antiterrorisniforce protection for luminaires in
suspended ceilings are included in and coordi nated
with Section 09 51 00 ACOUSTI CAL CEI LI NGS by
referenci ng ASTM E580 seisnic requirements in that
secti on.
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Lum naires for facilities located in earthquake
zones must have additional supports and restraining
devi ces as described in UFC 1-200-01, "DoD Buil di ng
Code (Ceneral Building Requirenents)" and UFC
3-310-04, "Seism c Design for Buildings".

Coor di nate pendent sway bracing details with the
architect. The architect may prefer to provide

pendent sway bracing details in |ocations where

appearance is inportant.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Set lum naires plunb, square, and level with ceiling and walls, in
alignment with adjacent |umnaires and secure in accordance wth

manuf acturers' directions and approved drawi ngs. Provide accessories as
required for ceiling construction type indicated on Finish Schedul e.

Lum naire catal og nunbers do not necessarily denote specific nounting
accessories for type of ceiling in which a luminaire my be installed.
Provide wires, straps, or rods for lum naire support in this section.
Install luminaires with vent holes free of air bl ocking obstacles.

.1.2.1 Suspended Lumi naires

Measure nmounting heights fromthe bottomof the lunmnaire for
ceiling-nmounted lumnaires and to center of lumnaire for wall-nounted
lum naires. Obtain architect approval of the exact nounting hei ght on the
job before commencing installation and, where applicable, after
coordinating with the type, style, and pattern of the ceiling being
installed. Support suspended |uminaires fromstructural franework of
ceiling or frominserts cast into slab

a. Provide suspended luminaires with 45 degree sw vel hangers so that
t hey hang plunmb and | evel .

b. Locate so that there are no obstructions within the 45 degree range in
all directions.

c. The stem canopy and |um naire nust be capabl e of 45 degree sw ng.

d. Rigid pendent stem aircraft cable, rods, or chains 1.2 neters 4 feet
or longer excluding lum naire nust be braced to prevent swayi ng using
three cables at 120 degree separation

e. Suspended luminaires in continuous rows must have internal wreway
systenms for end to end wiring and nmust be properly aligned to provide
a straight and continuous row w thout bends, gaps, |ight |eaks or
filler pieces.

f. UWilize aligning splines on extruded al um num|lum naires to assure
m nimal hairline joints.

g. Support steel lumnaires to prevent "oil-canning" effects.

h. Match supporting pendents with supported luninaire. Aircraft cable
must be stainless steel.

i. Mtch finish of canopies to match the ceiling, and provide |ow profile
canopi es unl ess ot herwi se shown.
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j . Maxi mum di st ance between suspension points nust be 3.1 neters 10 feet
or as recomrended by the nmanufacturer, whichever is |ess.

3.1.2.2 Recessed and Sem - Recessed Luni naires

a. Support recessed and sem -recessed | uninaires independently fromthe
buil ding structure by a mninumof two wires, straps or rods per
lum naire and | ocated near opposite corners of the lumnaire. Secure
hori zontal mnovenent with clips provided by manufacturer. Ceiling grid
clips are not allowed as an alternative to independently supported
[ um naires.

b. Support round lumnaires or lumnaires snaller in size than the
ceiling grid independently fromthe building structure by a m ni num of
four wires, straps or rods per lumnaire, spaced approxi mately
equi di stant around.

c. Do not support luminaires by acoustical tile ceiling panels.

d. Were lumnaires of sizes less than the ceiling grid are indicated to
be centered in the acoustical panel, support each independently and
provide at least two 19 mr 3/4 inch netal channels spanning, and
secured to, the ceiling tees for centering and aligning the |umninaire.

e. Luminaires installed in suspended ceilings nust also conply with the
requi renents of Section 09 51 00 ACOUSTI CAL CEl LI NGS

f. Adjust aperture rings on all applicable ceiling recessed luminaires to
accommodat e various ceiling material thickness. Coordinate cut-out
size in ceiling to ensure aperture covers cut-out entirely. Instal
aperture rings such that the bottomof the ring is flush with finished
ceiling or not nore than 1.6 mm 1/16 inch above. Do not instal
 um naires such that the aperture ring extends bel ow the finished
ceiling surface.

[ g For luminaire recessed in plaster ceilings, provide plaster frames for
setting. Install setting such that the bottomof the frame is flush
with finished ceiling. Support luminaires with plaster frames
utilizing yokes or leveling lugs. Do not nount |um naires or support
el ements to ducts or pipes. Yokes nust support a lumnaire by no
fewer than two bolts each.

13.1.2.3 Field Applied Painting

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use and coordi nate paint and coating
requirenents with Section 09 90 00 PAINTS AND

COATI NGS when provided in the job. |If Section

09 90 00 PAI NTS AND COATINGS is not provided or when
requi renents are beyond what is specified in Section
09 90 00 PAINTS AND COATI NGS, specify the

requi renents in this paragraph

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

Provide field applied painting for lunmnaire type | ]. Paint lighting
equi prent as required to match finish of adjacent surfaces or to neet the
i ndi cated or specified safety criteria. Provide painting as specified in
Section 09 90 00 PAINTS AND COATI NGS.
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3.1.3 LED Drivers

Provide LED drivers integral to lumnaire as constructed by the
manuf act urer.

[3.1.3.1 Renote LED Drivers

Locate Renote LED Drivers within the maxi num di stance allowed to ninimze
voltage drop. Do not |ocate renpote LED drivers further fromthe |ight
source than specified by the manufacturer. Locate renpte LED drivers in
dry, well-ventilated, and accessi ble |ocation, above accessible ceilings
or behind a renovable wall or ceiling panel. Munt housing or junction
box so that it is rigidly and securely fastened in place. Install LED
drivers such that conponents are not in contact with conmbustible materials
unless listed for such condition. Renpote LED drivers nust be grounded in
accordance with NFPA 70.

Provi de separate conpartnments for Class 2 wiring connections and for C ass
1 wiring connections. Separation nust be barrier-type within the sane box
or separate boxes with close connector conduit fittings. Field
connections nust be inside housing or junction box or secured by a quick
di sconnect wire connector

13.1. 4 Exit Signs

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the second paragraph if a centra
energency systemis specified. Requirements for
central energency systens are included in Section
26 52 00.00 40 EMERGENCY LI GHTI NG

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NFPA 101. Wre exit signs and energency lighting units ahead of the |oca
switch, to the normal lighting circuit located in the sane room or area

[ Connect exit signs on separate circuits and serve from|[an energency
panel |[a separate circuit breaker][a fused disconnect switch]. Provide
only one source of control, which would be [the circuit breaker in the
enmergency panel][the separate circuit breaker][the fused di sconnect
switch]. Paint source of control red and provide | ockout capability.

13.1.5 Li ghting Controls

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include a version of Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
edited specifically for the lighting control system
where a lighting control systemis specified.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Refer to Section 25 05 11.[ ] CYBERSECURI TY FOR FACI LI TY- RELATED
CONTROL SYSTEMS for additional lighting control installation requirenents.

3.1.5.1 Scene Wallstations
Submit labeling tenmplates for all scene wallstations, ganged facepl ates

and ot her manual control cover plates. Label each scene control button
wi th approved scene description
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3.1.5.2 Qccupancy/ Vacancy Sensors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include sensor testing requirenment here when
proj ect does not include a separate comi ssioning
specification. Wen it does, provide sensor testing
requi renents in the comm ssioning specification
Coordi nate comm ssioning requirements with Section
01 91 00.15 BUI LDI NG COW SSI ONI NG

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

a.

Provi de quantity of sensor units indicated as a mininum Provide
additional units to give full coverage over controlled area. Ful
coverage nust provide hand and arm notion detection for office and
admi ni stration type areas and wal king notion for industrial areas,
war ehouses, storage roonms and hal | ways.

Locate ceiling-nounted sensors no closer than 2 neters 6 feet fromthe
near est HVAC supply or return diffuser

Locate the sensor(s) as indicated and in accordance with the
manuf acturer's recomrendati ons.

3.1.5.3 Phot osensor s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include sensor testing requirenment here when
proj ect does not include a separate commi ssioning
specification. Wen it does, provide sensor testing
requirenents in the comm ssioning specification
Coordi nate conmi ssioning requirements with Section
01 91 00.15 BUI LDI NG COW SSI ONI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Locate and ai m sensor as indicated and in accordance with the

manuf acturer's recommendati ons. Adjust sensor set-point in accordance
with the manufacturer's recomendati ons and for the indicated |ight |evel
of the area of coverage, neasured at the work plane.

3.2

3. 2.

FI ELD QUALI TY CONTRCL

Tests

3.2.1.1 Lighting Control Verification Tests

Verify lighting control system and devi ces operate according to approved
sequence of operations. Verification tests are to be conpleted after
conmmi ssi oni ng.

a.

Verify occupancy/vacancy sensors operate as described in sequence of
operations. Provide testing of sensor coverage, sensitivity, and
time-out settings in all spaces where sensors are placed. This is to
be conpleted only after all furnishings have been installed. Submt
occupancy/vacancy sensor verification test.

Verify photosensors operate as described in sequence of operations.

Provi de testing of sensor coverage, aimng, and calibration in al
spaces where sensors are placed. This is to be conpleted only after
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all furnishings have been installed. Subnit photosensor verification
test.

c. Verify wall box dimrers and scene wal |l stations operate as described in
sequence of operations.

3.2.1.2 Enmer gency Lighting Test

Interrupt power supply to denonstrate proper operation of emergency
lighting. |If adjustnents are made to the lighting system re-test system
to show conpliance with standards.

3.3 CLOSEQUT ACTI VI TI ES

3.3.1 Conmi ssi oni ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordi nate commi ssioning requirenents with
Section 01 91 00.15 BUI LDI NG COWM SSI ONI NG

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NFPA 101. Conmission all components of the lighting systemand |ighting
control systemin accordance with Section 01 91 00.15 BUI LDI NG

COW SSIONI NG.  Factory Trained Field Service Technician is responsible
for calibration and programm ng sequences for input devices and systens in
accordance with the requirenents described in the sequence of operation

3.3.2 Trai ni ng
3.3.2.1 Mai nt enance Staff Training

Submit a Maintenance Staff Training Plan at | east 30 cal endar days prior
to training session that describes training procedures for Oaner's
personnel in the operation and nmai ntenance of |ighting and |ighting
control system Provide on-site training which denonstrates full system
functionality, assigning schedules, calibration adjustnents for |ight

| evel s and sensor sensitivity, integration procedures for connecting to
third-party devices, and manual override including infornmation on
appropriate use. Provide protocols for troubl eshooting, maintenance,
repair, and replacenment, and literature on avail abl e system updates and
process for inplenmenting updates.

3.3.2.2 End- User Trai ni ng

Submit an End-User Training Plan at |east 30 cal endar days prior to

trai ning session that describes training procedures for end-users on the
lighting control system Provide users with a list of control devices

| ocated within user-occupi ed spaces, such as photosensors and occupancy
and vacancy sensors, including information on the proper operation and
schedul e for each device. Provide denonstration for each type of
interface. Provide users with the building schedule as currently
conmi ssi oned, including conditional programm ng based on astronomc tine
clock functionality. Provide users with the correct contact information
for maintenance personnel who will be available to address any |ighting
control issues.
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Provide laminated instructions to the user at each scene wallstation
Provide only instructions relevant to the functionality of the specific
scene wal I station. Provide a description of each | abel ed scene contro
button. |If the roomutilizes occupancy/vacancy sensors or photosensors,
i nclude a description of this functionality on the instruction sheet.

-- End of Section --
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