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11/ 08

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

NOTE: This gui de specification covers requirements
for interior lighting installations. Requirenents

for materials and procedures for special or unusua

desi gn should be added as necessary to fit specific
proj ects.

Enmergency lighting and exit signs are covered in
UFGS Section 26 52 00.00 40 EMERGENCY LI GHTI NG

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information

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

Comrent s and suggestion on this specification are

wel cone and shoul d be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o
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NOTE: In conpliance with Executive Order 12902 and

FAR section 23.704 which directs federal agencies to
purchase products in the upper 25 percent of energy

efficiency, the follow ng products specified in this
section neet or exceed the U S. Departnent of

Ener gy, Federal Energy Managenent Program ( DOE/ FEMP)
Product Energy Efficiency Recommendati ons (PEER) for
the Recommended energy efficiency |evels.

Thi s specification contains products recommended by

FEMP. The foll owi ng recommendations are currently
on the FEMP site on the internet. Additiona
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reconmendati ons may be added or existing
recomendat i ons updated at any tine.

FEMP LT-1 (1998) How to Buy Energy Efficient
Fl uorescent Tube Lanps

FEMP LT-2 (1998) How to Buy Energy-Efficient
Fl uorescent Ball asts

FEMP LT-3 (1998) How to Buy Energy-Efficient
Fl uorescent Lum naires

FEMP LT-4 (1998) How to Buy Energy-Efficient
Exit Signs

FEMP LT-5 (1999) How to Buy Energy-Efficient

Conmpact Fl uorescent Light Bul bs

FEMP LT-6 (1999) How to Buy Energy-Efficient
I ndustrial H D Luni naires

FEMP LT-7 (2000) How to Buy Energy-Efficient
Conmrer ci al Downl i ght Lumi naires

FEMP LT-8 (2000; Draft) How to Sel ect
Li ghting Controls For O fices and
Publ i ¢ Buil di ngs

Be aware that PEER is based on certain
cost-effectiveness assunptions. Were energy prices
and hours of use differ fromthose assunmed in the
PEER, recal cul ate cost effectiveness using the
rati os given in the PEER

For additional information on PEER, contact FEMP at
800-363-3732. To view the latest information about
buyi ng energy efficient products on-line go to the
FEMP home page at:

http: //ww. eren. doe. gov/ f enp/ procur enent s.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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NOTE: TO DOMNLOAD UFGS GRAPHI CS

Go to http://ww. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf .
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NOTE: This section contains the follow ng sketches
(Graphics) and are available in nmetric (SI) and U S.
Customary (IP) system dinmensions. Sketch titles and
styl e nunbers are unchanged for both types. The
netric values indicated are a conversion of the IP
system di nensi ons.

Do not include list of sketches, or sketches

t hensel ves, in project specifications. Use lighting
fixture sketches as details on draw ngs whenever
possible. |If special features are required for a

SECTION 26 51 00.00 40 Page 4



project, do not nodify sketches, but indicate these
changes on notes in fixture schedule. The "NL"
style nunbers and dates should remain on the draw ng
detail s.

SKETCH NUMBER TITLE

NL- 1 Sur face Mounted Wap-Around Lum naire for Prem um
O ficel O assroom Type Spaces

NL- 2 Sur face Mounted Wap-Around Lumi naire for Standard
O fice Type Spaces and Ot her Type Spaces

NL- 3 Fl uorescent Troffer Lunminaire Lens Type

NL- 4 Wal | - Mount ed Fl uor escent

NL- 5 Wal | - Mounted | ndirect Fluorescent Wth Wod
Shi el di ng

NL- 6 I ndustrial Fluorescent

NL- 7 Strip Fluorescent

NL- 8 Wet / Danp Location Luninaries

NL-9 Parabolic Troffers - 610 mm x 610 nm and

610 M x 1220 mr 2 x 2 and 2 x 4

NL- 10 Parabolic Troffer - 305 mmx 1220 nr 1 x 4

NL-11 Surface, Pendant or Bracket-Munted Parabolic
Lumi naire

NL- 12 Steel Sided Surface Fl uorescent

NL-13 Round Surface Fl uorescent

NL- 14 Surface Munted 1-Lanp Vandal Resistant Luminaire

NL- 15 Arm Mount ed Qutdoor Sign Lunminaire

NL- 16 Decorative/ Specialty 1-Lanp Luminaire

NL- 17 Recessed Round, Lens Type Conpact Fl uorescent

NL- 18 Recessed Round, Open Bottom Miltigroove Conpact
Fl uor escent

NL- 19 Recessed Round, Open Bottom Conpact Fl uorescent

NL- 20 Round- Sur f ace, Pendant, or Wall Mount Conpact
Fl uorescent - Interior/Exterior

NL- 21 Fl uorescent Troffer Wth Plastic Parabolic Cube
Louvers

NL- 22 Hi gh Bay Open/Enclosed Industrial H D

NL- 23 Low Bay Industrial H D

NL- 24 Pendant/VWall Munt - Indirect H D

NL- 25 Ext eri or Comercial Wall Munt H D

NL- 26 Exteri or Conpact Fluorescent and Low Pressure
Sodi um Val | Mount

NL- 27 Recessed Round Regressed Lens Type H D

NL- 28 Handbal | and Racquetball Court Lum naire

NL- 29 Architectural Style Security/Area Luminaire

NL- 30 War ehouse HID Aisle Luminaire

NL- 31 Surface Mounted Commercial H D

NL- 32 Recessed Comercial H D

NL-33 thru 39 Reserved for Future HI D Lum naries

NL- 40 Step Light/Ni ght Light

NL- 41 Adj ust abl e I ncandescent Interior Spotlight

NL- 42 Sem - Recessed Baffl e Downli ght

NL- 43 Open Recessed Baffl e Downli ght

NL- 44 Adj ust abl e Semi - Recessed Spotlight

NL- 45 Exterior Lumninaries

NL- 46 Cei | i ng- Mount ed Vandal - Resi stant Luninaire

NL- 47 Wal | - Mount ed Vandal - Resi stant Luminaire

NL- 48 Fl uorescent Exit Sign

NL- 49 Expl osi on- Proof Lumi naire
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SKETCH NUMBER TITLE

NL- 50
NL- 51
NL- 52
NL- 53
NL- 54
NL- 55
NL- 56
NL- 57
NL- 58
NL- 60
NL- 61
NL- 62
NL- 99

Obstruction Light
Ener gency Lighting Unit
Lens Type Enmergency Lighting Unit
Cylinder Type Emergency Lighting Unit
Renote Fixtures for Use Wth Battery Unit
Not Used
Recessed Shower Li ght
Recessed Downl i ght - Incandescent/Fl uorescent
and 59 Reserved for Future Luminaires
I ndustrial Fluorescent - Hazardous Location
Light Emitting Diode Exit Sign
thru 98 Reserved for Future Lum naires
Sampl e Lighting Fixture Schedul e

NOTE: Do not include this index in project specification

EE R R R R I I R R I I I R R R R S R R R I R I Rk I I I R O S O
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NOTE: Show the followi ng informati on on project
dr awi ngs:

1. Type, style, mounting, and | anp arrangenent

2. Location of fixtures

3. Wattage, voltage, and frequency rating required
4. Type of reflector, diffuser required

5. dass/plastic lens

6. Accessories required, such as photocell, tine
swi tches, sensors, and auxiliary |anps

7. Mounting hei ght above floor or grade to bottom
of fixture

8. Were wire for hunmid areas, rods, or straps are
used (if nmore than one type of hanger is used)

9. Reflecting or nonreflecting surface finish
10. Shielding required
11. Referenced sketch
12. NEMA distribution type (when applicable).

13. Cccupancy sensor | ocation, nounting, and sensor
det ection type.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R
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NOTE: Denolition work that involves di sposal of
fluorescent and HI D |l anps and ballasts will require
the use of Section 02 84 16 HANDLI NG OF LI GHTI NG

SECTION 26 51 00.00 40 Page 6



BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.
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PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence 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 ficati on when you choose to reconcile

references in the publish print process.
EE IR I Ik S b O S S R R Rk I S kS kS Ik I kS S kR S Sk kS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM A 1008/ A 1008M (2008a) Standard Specification for Steel,
Sheet, Col d-Rolled, Carbon, Structural,
Hi gh-Strength Low Al |l oy and Hi gh-Strength
Low-Alloy with I nproved Formability,
Sol uti on Hardened, and Bake Hardened

ASTM A 123/ A 123M (2008) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

ASTM A 368 (1995a; R 2004) Standard Specification for
Stainless Steel Wre Strand

ASTM A 467/ A 467M (2007) Standard Specification for Machi ne
Coil and Chain

ASTM A 47/ A 47M (1999; R 2004) Standard Specification for
St eel Sheet, Al um num Coated, by the
Hot-Di p Process

ASTM A 580/ A 580M (2008) Standard Specification for
Stainless Steel Wre

ASTM A 641/ A 641M (2009a) Standard Specification for
Zi nc- Coated (Gl vani zed) Carbon Steel Wre

SECTION 26 51 00.00 40 Page 7



ASTM A 653/ A 653M

ASTM B 164

ASTM B 26/ B 26M

ASTM B 633

ASTM E 2129

(2008) Standard Specification for Stee
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2003; R 2008) Standard Specification for
Ni ckel - Copper Alloy Rod, Bar, and Wre

(2005) Standard Specification for
Al um num Al | oy Sand Casti ngs

(2007) Standard Specification for
El ectrodeposited Coatings of Zinc on Iron
and Steel

(2005) Standard Practice for Data
Col l ection for Sustainability Assessnent
of Buil ding Products

CALI FORNI A ENERGY COWM SSI ON ( CEC)

CEC Title 24

(1978; R 2005) California's Energy
Efficiency Standards for Residential and
Nonr esi denti al Buil di ngs

I LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

| ESNA HB-9

(2000; Errata 2004; Errata 2005) IES
Li ghti ng Handbook

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

| EEE C2

| EEE C62.41.1

| EEE C62.41. 2

| EEE Std 100

(2007; Errata 2007; |INT 2008) Nationa
El ectrical Safety Code

(2002) | EEE Guide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

(2002) | EEE Reconmended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

(2000) The Authoritative Dictionary of
| EEE St andards Terns

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA 250

NEMA ANSLG C78. 41

NEMA ANSLG C78. 42

NEMA C78. 1381

(2008) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mum

(2006) Cuidelines for Low Pressure Sodi um
Lanps

(2007) Standard for Hi gh-Pressure Sodi um
Lanps

(1998) Electric Lanps - 250-Watt, 70 Watt,
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MB5 Met al - Hal i de Lanps

NEVA C78. 43 (2007) Standard for Electric Lanps -
Si ngl e- Ended Met al - Hal i de Lanps

NEVA C78. 81 (2005) Electric Lanps - Doubl e-capped
Fl uorescent Lanps Di nmensi onal and
El ectrical Characteristics

NENVA C78. 901 (2005) Electric Lanps - Single Base
Fl uorescent Lanps Di nmensi onal and
El ectrical Characteristics

NEVA CB2.1 (2004) Electric Lanp Ballasts - Line
Frequency Fl uorescent Lanp Ballasts

NEVA C82. 11 (2002) Hi gh-Frequency Fl uorescent Lanp
Bal | asts

NEVA CB82. 2 (2002) Met hods of Measurenent of

Fl uorescent Lanp Ball asts

NEVA CB82. 4 (2002) Ballasts for
H gh- I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

NEVA LL 1 (1997; R 2002) Procedures for Linear

Fl uorescent Lanp Sanple Preparation and
the TCLP Extraction

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

NFPA 70 (2007; AMD 1 2008) National Electrica
Code - 2008 Edition

NFPA 90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systens

U.S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

Energy Star (1992; R 2006) Energy Star Energy
Ef ficiency Labeling System

UNDERWRI TERS LABORATORI ES (UL)

UL 1029 (1994; Rev thru Dec 2007) Standard for
Safety High-Intensity-Di scharge Lanp
Bal | asts

UL 1598 (2008; Rev thru Feb 2009) Luni naires

UL 595 (1985; Rev thru Sep 1991) Mari ne-Type

El ectric Lighting Fixtures

UL 844 (2006; Rev thru Nov 2008) Standard for
El ectric Lighting Fixtures for Use in
Hazardous (Cl assified) Locations

UL 935 (2001; Rev thru Dec 2007) Standard for
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Fl uorescent-Lanp Bal |l asts
[1.2 RELATED REQUI REMENTS

Materials not considered to be |ighting equi pment or lighting fixture
accessories are specified in Section 26 20 00 I NTERI OR DI STRI BUTI ON
SYSTEM Lighting fixtures and accessories nounted on exterior surfaces of
buil di ngs are specified in this section.]

1.3 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and el ectronics
terms used in these specifications, and on the draw ngs, are as defined
in | EEE Std 100.

b. Average life is the tine after which 50 percent has failed and 50
percent has survived under normal conditions.

c. Total harnonic distortion (THD) is the root nmean square (RMS) of all
t he harnoni ¢ conmponents divided by the total fundamental current.

1.4 SUBM TTALS

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

NOTE: Limit subnittals to those necessary for
adequate quality control. The inmportance of an item
in the project is one of the primary factors in
determning if a subnmttal for the item should be
required.

A “G following a subnittal itemindicates that the
submittal requires CGovernnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the submttal itemis not
conpl ex and can be revi ewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for

Resi dent Engi neer approval, "ED' for Engineering
approval, and "AE" for Architect-Engi neer approval.
Codes following the "G' typically are not used for
Navy projects.

Submittal items not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Covernment approval is required for submittals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the

SECTION 26 51 00.00 40 Page 10



CGovernment. Subnmit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

Enpl oy the term nol ogy, classifications, and nethods prescribed by the
| ESNA HB-9, as applicable, for the lighting systemspecified in data,
drawi ngs, and reports.

SD- 02 Shop Drawi ngs

Submit Fabrication Drawings for the followi ng itens consisting of
fabrication and assenbly details to be perforned in the factory.

Commer ci al | ncandescent Lighting Fixtures
I ndustrial Incandescent Lighting Fixtures
Encl osed and Gasketed Vapor-Tight Fixtures
I ncandescent Lanps
Loweri ng Devices
Submit Installation Drawings for the incandescent |ighting
fixtures in accordance with the paragraph entitled,
"Installation," of this section.

SD- 03 Product Data
Fl uorescent lighting fixtures[; CI[; G [___ 11
Fl uorescent electronic ballasts[; C[; G [___ 11
Fl uorescent el ectromagnetic ballasts[; C[; G [

Fluorescent lamps[; C[; G [____ 1]

Hi gh-intensity-discharge (H D) lighting fixtures[; Cl[; G [

H D ballasts[; CG[; G [_____ 11

Hi gh- pressure sodium (HPS) lanps[; CI[; G [___ 11
Low pressure sodium lanps[; CG[; G [___ 11

Metal -halide lanps[; C[; G [_____ 11

I ncandescent lighting fixtures[; C][; G |

I ncandescent lanps[; C[; G [_____ 1]
Power hook fixture hangers[; CG[; G [____ 1]
El ectronic dimming ballast[; C[; G [____ 1]
Di nming ballast controls [; CG[; G [___ 11
Light Level Sensor [; CQ[; G [____ 11

Local / Regi onal Materials
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Docurnent ati on i ndi cating di stance between manufacturing facility
and the project site. Indicate distance of raw material origin
fromthe project site. Indicate relative dollar val ue of

| ocal /regional naterials to total dollar value of products

i ncluded in project.]

Envi ronment al Dat a]

Energy Efficiency

Submit Equi pnent and Performance Data for incandescent |ighting
fixtures in accordance with paragraph entitled, "Related
Requirements," of this section.

Submit Manufacturer's catal og data for the follow ng itens:
Commerci al | ncandescent Lighting Fixtures

I ndustrial Incandescent Lighting Fixtures

Encl osed and Gasketed Vapor-Ti ght Fixtures

I ncandescent Lanps

Loweri ng Devices

SD- 04 Sanpl es

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: Sanpl es invol ve additional shipping cost.
Use only for special fixtures on a project. |If
sanples are not essential to the specific
application, delete them

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

Lighting fixtures, conplete with lanps and ballasts[; C][; G

SD-06 Test Reports
Qperating test

Submit test results as stated in paragraph entitled "Field Quality
Control ."

Submit Test reports for Operational Tests on incandescent lighting
fixtures in accordance with the paragraph entitled, "Field
Testing," of this section.

SD-10 Operation and Mi ntenance Data

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

NOTE: Require O&M nanuals for lighting control
systens that use | ow voltage control circuits.
Exanpl e: Light [ evel sensors used wth di nm ng

bal | ast, or occupancy sensors used with power packs.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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Li ghting Control System Data Package 5

Submit operation and mai ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as specified herein

showing all light fixtures, control nodules, control zones,
occupancy sensors, light |evel sensors, power packs, dimm ng
bal | asts, schematic diagrams and all interconnecting contro

W re, conduit, and associ ated hardware.
Operational Service

Submit docunentation that includes contact information, sumary of
procedures, and the limitations and conditions applicable to the
project. Indicate manufacturer's conmtmrment to reclaimmaterials
for recycling and/or reuse.

1.5 QUALI TY ASSURANCE
1.5.1 Fl uorescent El ectronic Ball asts

Submit ballast catal og data as required in the paragraph entitled

"Fl uorescent Lanp El ectronic Ballasts" contained herein. As an option
submit the fluorescent fixture manufacturer's el ectronic ball ast
specification information in lieu of the actual ballast nmanufacturer's
catal og data. |Include published specifications and sketches, which cover
the information required by the paragraph entitled "Fluorescent Lanp

El ectronic Ballasts" herein. This information nay be suppl enented by
catalog data if required, containing a list of vendors with vendor part
nunbers.

1.5.2 Li ghting Fixtures, Conplete Wth Lanps and Bal |l asts

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

NOTE: Delete this paragraph if sanples are not
required.

Del ete bracketed options if sanples are required for
all fixture types. Choose bracketed options only if
sanmpl es of some fixtures are required. Indicate in
the fixture schedule on the draw ngs which fixture
types require sanples or specify using the | ast
bracket ed sentence.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Submit one sample of each fixture type[ indicated] for inspection, review,
and approval. Retain the sanple for conparison against the remai nder of

the fixtures. The sanple may be used in the final fixture installation.|
Provide sanples for the following fixture types indicated on the draw ngs:

1.5.3 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory for "shoul d" wherever it appears. Interpret
references in these publications to the "authority having jurisdiction," or
words of similar meaning, to nean the Contracting Oficer. Provide

equi prent, materials, installation, and workmanship in accordance with the
mandat ory and advi sory provisions of NFPA 70 unless nore stringent

requi renents are specified or indicated.
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1

54 St andard Products

Provide materials and equi pnent that are products of manufacturers

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

mat eri al, design and wor krmanshi p, whi ch have been in satisfactory comercia
or industrial use for 2 years prior to bid opening. The 2-year period

i ncl udes applications of equipnent and materials under sinlar
circunstances and of simlar size, on sale on the comercial nmarket through
adverti senents, manufacturers' catal ogs, or brochures during the 2-year
period. Were two or nore itens of the sane class of equipnent are
required, provide products of a single manufacturer; however, the conponent
parts of the itemneed not be the products of the same manufacturer unless
stated in this section.

.5.4.1 Al ternative Qualifications

Products having less than a 2-year field service record are acceptable if a
certified record of satisfactory field operation for not |ess than 6000
hours, exclusive of the manufacturers' factory or |aboratory tests, is

f ur ni shed.

.5.4.2 Mat eri al and Equi pnent Manufacturing Date

Do not use products manufactured nore than 3 years prior to date of
delivery to site, unless specified otherw se.

.5.4.3 Energy Efficiency

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: Meet Energy Star requirenents for al
lighting per EO 13123.

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

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

NOTE: The Energy Policy Act of 2005 requires new
buil dings to use 30 percent |ess energy than the
ASHRAE 90.1 level. Efficient lighting equipnent
contributes to the followi ng LEED credits: EA
Prerequisite 2; EAL.

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

Conply with National Energy Policy Act and Energy Star requirenents for
[ighting products. [Submt documentation for Energy Star qualifications
for equi pment provided under this section. ]Submt data indicating |unmens
per watt efficiency and color rendition index of |ight source.

.6 WARRANTY

Support the equipnent itens with service organi zati ons which are reasonably
convenient to the equipment installation in order to render satisfactory
service to the equi pment on a regular and energency basis during the
warranty period of the contract.

6.1 El ectronic Ballast Warranty

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: The warranty clause in this section has been
approved by a Level 1 Contracting Oficer, and may
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be used without further approval or request for

wal ver .
E R R R R R

Furni sh the electronic ballast manufacturer's warranty, for not less than 5
years fromthe date of manufacture of the electronic ballast. Ballast
assenbly in the lighting fixture, transportation, and on-site storage is
not to exceed 12 nonths, thereby permtting 4 years of the ballast 5 year
warranty to be in service and energized. State in the warranty that the
manuf act urer agrees to exchange a mal functioning ballast and pronptly ship
the replacenent to the using Governnent facility,said replacenent ball ast
bei ng identical to, or an inprovenent upon, the original design of the

mal f uncti oni ng bal | ast .

1.7 OPERATI ONAL SERVI CE

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

NOTE: Mai nt enance agreenents are standard practice
in the building industry. Take-back prograns refer
to progranms in which the product manufacturer
"takes-back" scrap material and/or packaging
associated with its product. Under a green | ease,
when the custoner no |onger requires the use of the
particul ar product or requires an updated nodel, the
manuf acturer is obligated to reclaimit and
refurbish it or disassenble it for recycling as
appropriate. Using one of these manufacturer's
services contributes to the follow ng LEED credit:
MR2.

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

Coordi nate with manufacturer for [maintenance agreenent] [take-back
program for services which reclaimmaterials for recycling and/or reuse.
Coll ect information fromthe manufacturer about [naintenance agreenent]
[green | ease] options, and submit to Contracting Officer. Placenent into
landfills or burning of reclainmed naterials is not allowed. Indicate
procedures for conpliance with regul ations governi ng di sposal of nercury.
When such a service is not available, seek out local recyclers to reclaim
the material s.

1.8 SUSTAI NABLE DESI GN REQUI REMENTS

1.8.1 Local / Regi onal Materials

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: Using local materials can help mninze
transportation inpacts, including fossil fuel
consunption, air pollution, and | abor

Note: This is optional for Arny projects.

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

[ Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [800][__ ] kiloneter [500][__ ] mle radius from
the project site, if available froma mininumof three sources.]

1.8.2 Envi ronnent al Dat a

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: ASTM E 2129 provides for detailed
docunent ati on of the sustainability aspects of
products used in the project. This |level of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the
sustai nability of these products.

NOTE: This is optional for Army projects.

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

[Submit Table 1 of ASTM E 2129 for the follow ng products: |

PART 2 PRODUCTS

2.

2.

2.

1 PRODUCT STANDARDS

Provi de i ncandescent lighting fixtures conformng to UL 1598. Provide
fixtures in hazardous areas conforming to UL 844,

Furnish lighting fixtures conpletely assenbled with wiring and nounti ng
devices and ready for installation at the |locations noted. Design and
equi p recessed fixtures in suspended ceilings for installation in the type
of ceiling in which the fixture is to be installed. Design fixtures to be
supported i ndependent of the ceiling. Equip fixtures with the |anps
required.

2 FLUORESCENT LI GHTI NG FI XTURES

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: For projects within the United States and its
possessi ons, do not specify hard netric recessed

lighting fixtures as the only option
EE R I Sk S S O S S S S R kS kS R R Rk I 2 kR Sk S S

Provide fluorescent fixtures, conformng toUL 1598with el ectronic ballasts
[unl ess specifically indicated otherwi se].

2.1 Fl uorescent Lanp El ectronic Ballasts

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Electronic ballasts nay have system
conpatibility problens when installed in certain
envi ronnents. The problens mainly concern the
radi ated and conducted EM due to the relatively
hi gh switching frequencies inherent in electronic
bal | asts and possibly due to utilization of the sane
power source for lighting and ot her equi pnent.
Shi el di ng technol ogi es today can prevent
interference with surroundings, and therefore this
is rarely an issue. Environnents where el ectronic
bal | asts have the potential for EM are:

1. Libraries or other facilities which utilize
magnetic detectors to prevent theft or inventory
control. However, it has been reported that

el ectroni c ballasts have no inpact on the magnetic
detectors if the separation distance is greater than
3050 to 4575 mr 10 to 15 feet. This includes

di stances in all directions through floors,
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ceilings, and walls.

2. Facilities using high frequency power |ine
carrier (PLC) control systens, such as a central
clock system These PLC systens usually have a
50,000 Hz to 200 kHz carrier frequency which may be
af fected by the harnonics generated by the

el ectronic ball asts.

3. Areas where sensitive electronic equipnent is
installed such as hospital critical care units,
other areas utilizing sensitive electronic equi pnent
based |ife support systens, and el ectronic testing
facilities.

Wth proper design considerations, electronic
bal | asts shoul d provi de satisfactory performance
even in these and other sensitive areas. The

desi gner nust consider fixture |location, fixture
performance characteristics, manufacturers'
recommendati ons, environnental constraints, etc. in
the lighting design. Edit this specification as
required to solve specific design problens.

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

Provide el ectronic ballasts, nmeeting as a nmninmm the foll ow ng
characteristics:

a.

f.

g.

Provi de ballasts conplying with UL 935, NEMA C82.11, NFPA 70, and

CEC Title 24 unless specified otherwise. Provide 100 percent

el ectroni ¢ high frequency type ballasts with no magnetic core and coi
conponents, which provide transient imunity as recomrended by

| EEE C62.41.1 and | EEE C62.41.2. Design ballast for the wattage of the
| anps used in the indicated application. Design ballasts to operate on
the voltage systemto which they are connected.

A power factor of 0.95 (mninmum.

Qperates at a frequency of 20,000 Hertz (minimum, and is comnpatible
with and not cause interference with the operation of occupancy sensors
or other infrared control systens. Provide ballasts operating at or
above 40,000 Hertz where avail abl e.

Li ght regul ation of plus or mnus 10 percent |lunmen output with a plus
or minus 10 percent input voltage regulation. Ensure ballasts have 10
percent flicker (maximun) using any conpatible | anp.

A bal l ast factor between 0.85 (mninmun) and 1.00 (nmaximum). Current
crest factor - 1.7 (maximn.

UL listed Cass Pwith a sound rating of "A"

Include circuit diagrans and | anp connections displayed on the ball ast.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Choose the bracketed option and require
programed start ballasts for Army and Air Force
proj ects.
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For Navy projects, provide instant start ballasts
for areas not subject to frequent switching (i.e.
nore than once every three hours). Provide
programmed start ballasts for areas subject to
frequent switching, including all areas controlled
by occupancy sensors. Identify fixtures requiring
each type on the draw ngs.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

[Provide instant start ballasts unless otherwi se indicated, with
programmed start where indicated. Provide instant start ballasts
which operate lanps in a parallel circuit configuration that pernits
the operation of remaining |anps if one or nore lanps fail or are
renoved. ][ Provide progranmed start ballast unless otherw se
indicated.][ Programmed start ballasts may operate lanps in a series
circuit configuration. Provide series/parallel wiring for progranmred
start ballasts where avail abl e.]

Provi de programmed start ballasts for conpact fluorescent fixtures.

Provide ballasts for T-5 and smaller lanps with end-of-life protection
circuits as required by NEMA C78.81 and NENMA C78.901 as applicable.

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

NOTE: A source of light other than fluorescent is
recomended for areas subject to tenperatures bel ow
-17 degrees C, 0 degrees F.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Provi de ball asts capable of starting and maintaining operation at a
m ni mum of -17 degrees C O degrees F unl ess otherw se indicated.

Provide electronic ballasts with a full replacenent warranty of 5 years
fromdate of manufacture as specified in paragraph entitled "El ectronic
Bal | ast Warranty" herein.

2.2.1.1 T-8 Lanp Ball ast

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: Total harnonic distortion of 20 percent is
acceptabl e for nost applications.

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

a.

Total harnonic distortion (THD): [20 percent][[___ ] percent]
(maxi mum .

| nput watt age.

[1. 32 watts (nmaxinmumn) when operating one F32T8 | anp]
[2. 62 watts (nmaximun) when operating two F32T8 | anps]
[3. 92 watts (nmaxinmun) when operating three F32T8 | anps]

[4. 114 watts (maxi num) when operating four F32T8 | anps]

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Multilevel switching for light control is
reconmended for sone | ocations, such as cl assroons
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and conference roons where nultilevel switching is
desired.

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

c. Ballast efficacy factor
[1. 2.54 (mininum when operating one F32T8 | anp]
[2. 1.44 (m ninun) when operating two F32T8 | anps]
[3. 0.93 (mininum when operating three F32T8 | anps]
[4. 0.73 (mininum when operating four F32T8 | anps]

[d. Provide three[ and four] lanmp fixtures with two ballasts per fixture
where nmultilevel switching is indicated.]

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

NOTE: To avoid potential maintenance problens, use
foll owi ng bracketed option only when requested by
the activity.

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

[e. A single ballast may be used to serve nmultiple fixtures if they are
continuously mounted and factory nanufactured for that installation
with an integral wreway.]

2.2.1.2 F17T8 Lanp Bal | ast

Provide F17T8 ballasts with

a. Total harmonic distortion (THD): 25 percent (maxi nun

b. Input wattage:

1. 34 watts (maxi nun) when operating two F17T8 | anps.
2.2.1.3 T-5 Long Twi n Tube Lanp Ball ast

a. Total harnmonic distortion (THD): No greater than[ 25 percent when
operating one |lanp,][ 15 percent when operating two |anps,][ and][ 20
percent when operating three | anps].

b. Input wattage:

[1. 45 watts (nmaxinmun) when operating one F40 T-5 | anps]
[2. 74 watts (nmaxinmun) when operating two F40 T-5 | anps]

[3. 105 watts (maxi num) when operating three F40 T-5 | anps]

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Miltilevel switching for light control is
recommended for sonme | ocations, such as classroons
and conference roons where nultilevel switching is
desired.

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

[c. Provide three[ and four] lanp fixtures with two ballasts per fixture
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where multilevel switching is indicated.]

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: To avoid potential naintenance probl ens, use
foll owi ng bracketed option only when requested by
the activity. Also, serving nultiple fixtures from
a single ballast nay alter the mnimum starting and
operating tenperature for the fixture. Design
accordi ngly.

R IR I S bk S bk kS I I kS Rk S bk S bk S b S R R S b b S S Sk Rk S

[d. A single ballast may be used to serve nmultiple fixtures if they are
continuously mounted and factory nanufactured for that installation
with an integral wreway.]

2.2.1.4 F96T8 Lanp Bal | ast

a. Total harnmonic distortion (THD): No greater than[ 30 percent when
operating one lanp][ and][ 20 percent when operating two |anps].

b. Input wattage:
[1. 56 watts (naxinmun) when operating one F96T8 | anps]

[2. 102 watts (maxi num) when operating two F96T8 | anps]

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: To avoid potential naintenance probl ens, use
foll owi ng bracketed option only when requested by
the activity. Also, serving nultiple fixtures from
a single ballast nay alter the mnimum starting and
operating tenperature for the fixture. Design
accordi ngly.

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

[c. A single ballast may be used to serve nmultiple fixtures if they are
continuously mounted and factory nanufactured for that installation
with an integral wreway.]

2.2.2 Fl uorescent Lanp El ectronic D mm ng Ball ast

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

NOTE: El ectronic dimming ballast may have the sane
system conpatibility problens as normal |ight output
el ectronic ballast when installed in certain
environnents. The problens nainly concern the

radi ated and conducted EM due to the relatively
hi gh switching frequencies inherent in electronic
bal | ast and possibly due to utilization of the same
power source for lighting and ot her equi pnent.

Envi ronment s where el ectronic ballast have the
potential for EM are listed in the criteria note
for electronic ballast.

El ectronic dinmring ballasts as specified in the

foll owi ng paragraph, are for general workplace

di mmi ng and daylight harvesting for energy
conservation. For architectural di ming
applications with very low light [evels, 100 percent
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to 1 percent, the specifier nust review all
paranmeters of this paragraph and ensure conpetitive
sour ces.

El ectronic dimrng ballasts can be controlled by a
nunber of devices: nanual dinmers, occupancy
sensors, light level sensor, photosensors, and
timers, or with energy managenent systenms. All
control types are not specified here and the
specifier nmust ensure systemconpatibility between
bal | ast and controls.

I f dinming ballast and non-di nmi ng ballast are used
in the same area, designer and specifier nay need to
coordi nate the ballast factors at full |ight output.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

Provide el ectronic ballasts neeting as a mninum the follow ng
characteristics:

a.

h

Conpliance with NEMA C82. 11, UL 935, and NFPA 70, unless specified
otherwise. Provide transient immunity as recomended by | EEE C62.41.1
and | EEE C62.41.2. Ballast dinmng capability range - from 100 to 5
percent (mninumrange) of light output, flicker free, and starts |anp
at any preset light output setting without first having to go to ful
[ight output. Design ballast for the wattage of the | anps used in the
i ndi cated application. Design ballasts to operate on the voltage
systemto which they are connected.

Power factor of 0.95 (mininun) at full Iight output, and 0.90 (m ni num
over the entire dimm ng range.

Qperates at a frequency of 20,000 Hertz (minimum, and is comnpatible
with and not cause interference with the operation of occupancy sensors
or other infrared control systens. Provide ballasts operating at or
above 40,000 Hertz where avail abl e.

Bal | ast factor at full light output is between 0.85 (mninum and 1.00
(maximum). Current crest factor is 1.7 (maximuny.

UL listed Cass Pwith a sound rating of "A".

i ncludes circuit diagrans and | anp connections di splayed on the ball ast.
Provide programmed start ballasts. Ballast may operate lanps in a
series circuit configuration. Provide series/parallel wiring for

programmed start ballasts where avail abl e.

Provi de programmed start ballasts for conpact fluorescent fixtures.

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

NOTE: A source of light other than fluorescent is
recomended for areas subject to tenperatures bel ow
-17 degrees C, 0 degrees F.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Bal | ast is capable of starting and maintaining operation at a m ni mum of
17 degrees C 0 degrees F unless otherw se indicated.
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j. Total harnonic distortion (THD): 20 percent (maxi num over the entire
di mm ng range.

k. Provide ballasts for T-5 and snaller lanps with end-of-life protection
circuits as required by NEMA C78.81 and NEMA C78.901 as applicable.

2.2.2.1 T-8 Lanp Ball ast

I nput wattage, for indicated | anp quantity is:

a. 35 watts (maxi mun) when operating one F32T8 | anp.

b. 70 watts (maxi num) when operating two F32T8 | anps.

c. 104 watts (maxi mum) when operating three F32T8 | anps.
2.2.3 Di nming Bal l ast Controls

Provi de slide dinrer ballast controls with on/off control, compatible with
the ballast, and capable of controlling the ballast |ight output over the
full dimmng range. Provide diming ballast controls approved by the
bal | ast manuf acturer.

2.2. 4 Li ght Level Sensor

UL listed. Provide light |evel sensor capable of detecting changes in
ambient lighting levels, and providing a di mmng range of 20 percent to 100
percent, mninmm designed for use with dimm ng ballast and voltage system
to which they are connected. Ensure sensor is capable of controlling 40
electronic dimmng ballast, mninum Provide adjustable Iight |evel sensor
with a set |level range from 10 to 100 foot candl es 100 to 1000 I ux,

m ni mum  Provide sensor with a bypass function to electrically override
sensor control

[2.2.5 Fl uorescent El ectronmagnetic Ball asts

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Cenerally, electromagnetic ballasts should
not be specified. |Include this paragraph only for
specific project requirenments. Include this
paragraph if any of the optional subparagraphs are
used. Delete last two sentences when only conpact

fluorescent fixtures paragraph is used.
ER R IR I I 2 R R R R I I I R R R R S I I I R R R R I I I R R S R R R I I R R I I I O S S kI R S I

UL 935. Provide high power factor type ballasts (0.9 minimum,[ unless

i ndi cated otherw se,] designed to operate on the voltage systemto which
they are connected, O ass P and have sound rating "A"'[ unless otherw se
noted]. Design and construct fixtures and ballasts to lint the ball ast
case temperature to 90 degrees C 195 degrees F when installed in an anbient
tenmperature of [40][__ ] degrees C [105]] ] degrees F. Provide
energy saving el ectromagnetic ballasts for T-8 and T-12 | anps. Provide
three lanp fixtures with two ballasts per fixture.

2.2.5.1 El ect romagneti ¢ Ener gy- Savi ng Bal |l asts

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Energy-saving ballasts are generally not
avail able for |ow tenperature applications (below 10
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degrees C 50 degrees F). Additionally, the
conbi nati on of energy-saving ballasts and
energy-saving | anps are not recommended bel ow 15
degrees C 60 degrees F.

EE R R R I R I R I R I R R R I R I R I R R I R R R R R I R I R I R

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

NOTE: Include |ast bracketed sentence and use 123
i nput wattage in lieu of 136, when required by the
Post or Base or Activity involved.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NEVMA C82.1. Provide energy-saving fluorescent ballasts of the CBM
certified full light output type[ except where fixtures are provided with
| ow tenmperature ballasts], with an average input wattage of[ 40 or |ess
when operating one 32-watt F32T8 |anp][ 45 or |ess when operating two 17
watt F17T8 | anps][ 72 or | ess when operating two 32 watt F32T8 | anps][ 109
or | ess when operating two 59-watt F96T8 lanps][ [__ ] or less when
operating [__ ] lanmps] tested in accordance with NEVA C82.2 methods. |
Provi de ball asts which are conpatible with energy-saving | anps.]

2.2.5.2 El ectromagnetic Ball asts for Conpact Fluorescent Lanps
Provi de el ectromagnetic ballasts for conpact fluorescent |anps.

2.2.5.3 El ectromagnetic Low Tenperature Bal |l asts

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

NOTE: A source of light other than fluorescent is
recomended for areas subject to tenperatures bel ow
-17 degrees C, O degrees F. If fluorescent fixtures
are required, |low tenperature ballasts should be

i ndi cated and specified where anbi ent tenperatures
may normal ly drop bel ow 10 degrees C 50 degrees F if
required by the design. Low tenperature ballasts
are not CBMcertified and do not conformto NEMA
C82. 1.

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

Provide fluorescent ballasts having a mininumstarting tenperature of]

m nus 17 degrees C][ minus 28 degrees C][ zero degrees F][ mnus 20 degrees
F] for 800 mllianpere, high output (HO lanps in fixtures nounted[ in cold
roonms, ][ outdoors,][ in unheated buildings,][ and as indicated].

[2.2.5.4 El ectromagnetic Ballasts for T-5 Long Twi n Tube Lanps

Provi de el ectromagnetic ballasts with an average i nput wattage of[ 49 or
| ess when operating one][ 86 or | ess when operating two] 40-watt T-5 | ong
twin tube | anps.

112.2.6 Fl uorescent Lanps

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

NOTE: T-8 lanps with CRI of 75 and col or
tenperature of 3500 K are reconmended for nost
applications.

Low nercury |l anps nust be specified on projects that
use 1220 mm (4 foot) 4-foot lanps and are located in
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the continental United States. For other |ocations
or lamp types, the specifier nmust ensure
availability of the [ow mercury | anps.

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

[a. Provide T-8 rapid start[ |low nercury] lanps rated 32 watts (naxinmum,
2800 initial lunmens (mninum, CRI of 75 (mininum, color tenperature
of [3500 K] [ ], with an average rated |ife of 20,000 hours.|
Provide | ow mercury | anps whi ch have passed the EPA Toxicity
Characteristic Leachate Procedure (TCLP) for mercury by using the |anp
sanpl e preparati on procedure described in NEVA LL 1.]]

[b. Provide T-8 rapid start lanp, 17 watt (nmaximun), nominal |ength of 610
nmr 24 inches, 1300 initial lumens, CRI of 75 (mnimn), color
temperature of [3500 K] ], and an average rated life of 20,000
hours. ]

[c. Provide T-8 instant start |anp, 59 watts (naxi mum), nominal |ength of
2438 mr 96 inches, mninmumCRl of 75, 5700 initial |umens, color
tenmperature of [3500 K] ], and average rated life of 15,000 hours.]

[d. Provide T-12 slimline lanps rated 60 watts (maxi mum), 5750 initial
[ unens (mnimum, 12,000 hours average rated life.]

[e. Provide T-5, long twin tube fluorescent |anp, 40 watts (maxi num,
[ 3500 K][ ], 574 mm 22.6 inches maxi num | ength, 20,000 hours
average rated life, 3150 initial lumens, CRI of 80 (mnimm, 2Gl1 Type
base, 90 to 100 | unens/watt dependi ng on wattage. ]

[f. Provide T-8, U shaped fluorescent |anp, 31 watts maxi nrum 2600 initia

[umens (mninmum, [3500 K][ ], 75 CRI (mininmn), 20,000 hours
average rated life,[ 41.29 m][] ] mm ([ ] inch)]
[1.625] ] inch |l eg spacing.]

[g. Provide conpact fluorescent lanps: CRlI 80, minimum [3500 K][__ ],

10, 000 hours average rated life, and as foll ows:

1. T-4, twin tube, rated[ 5 watt, 250 initial lunens (mnimm][ 7
watts, 400 initial lunens (mnimum,][ 9 watts, 600 initial |umens
(mninmum,][ and][ 13 watts, 825 initial lumens (mnimum,][ as
i ndi cat ed].

2. T-4, double twin tube, rated[ 13 watts, 900 initial |unens
(mnimm,][ 18 watts, 1200 initial lumens (mnimum,][ and][ 26
watts, 1800 initial lumens (mninmun),][ as indicated].]

Average rated life is based on 3 hours operating per start.

2.7 Conpact Fl uorescent Fixtures

Provi de conpact fluorescent fixtures manufactured specifically for compact
fluorescent lanps with ballasts integral to the fixture. Providing
assenbl i es designed to retrofit incandescent fixtures is prohibited except
when specifically indicated for renovation of existing fixtures. Provide
fixtures using lanps as indicated, with a mninmm CR of 80.

.2.7.1 Bare Bulb Retrofits

Repl ace 40-watt incandescent bul bs (495plus lunens) with 11- to 14-watt
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conpact fluorescent bul bs (45 plus lunmens per watt). Replace 60-watt

i ncandescent bul bs (900 plus lunens) with 15- to 19-watt conpact
fluorescent bulbs (60 plus [unens per watt). Replace 75-watt incandescent
bul bs (1200 plus lunens) with 20- to 25-watt conpact fluorescent bul bs (60
plus lunens per watt). Replace 100-watt incandescent bulbs (1750 plus
[unens) with 29-watt or greater conpact fluorescent bulbs (60 plus |unens
per watt).

2.2.7.2 Refl ector Type Bulb Retrofits

Repl ace 50-watt incandescent bul bs (550 plus lunens) with 17- to 19-watt
conpact fluorescent bulbs (33 plus lunens per watt). Replace 60-watt

i ncandescent bul bs (675 plus lumens) with 20- to 21-watt conpact
fluorescent bulbs (40 plus lunens per watt). Replace 75-watt incandescent
bul bs (875 plus lunens) with 22-watt or greater conpact fluorescent bul bs
(40 plus lunens per watt).

2.2.8 pen- Tube Fl uorescent Fixtures

Rk Rk kR IR R R I I S o S S I Rk Ik Sk b o R R R R Rk Sk kS S I kb R R b o

NOTE: Sel ect one of bracketed options where | anp
breakage is detrinmental, such as above food counters.

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

Provide with self-1locking sockets, or lanp retainers (two per lanp).|[
Provide lanps with shatter resistant coating, non-yellow ng, nonina
thickness of 0.38 mr 15 nmils, and with 97 percent (mninum |ight
transmission.][ Provide a clear polycarbonate protective sleeve with end
caps, over lanp, with 95 percent (mninun) |ight transm ssion. Rate the
sleeve to withstand the thermal profile of the lanp and ball ast.]

2.2.9 Air Handling Fixtures

Provide fixtures used as air handling registers conformng to the
requi renents of NFPA 90A.

[2.2.10 El ectromagnetic Interference Filters

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

NOTE: Use filters only when specifically required
by activity. Filters available for nounting within
lighting fixtures provide only basic interference
suppression. For shielded enclosures and secure
facilities, provide power line filters in the
circuits serving the lighting.

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

Provide in each fluorescent fixture nounted[ in shielded enclosures][ where
indicated].[ Provide filters integral to the fixture assenbly with one
filter per ballast and suppress el ectromagnetic interference in the AM
radi o band from500 to 1700 kHz.][ Provide filters in the circuit serving
the lighting fixtures nounted where indicated and confornming to

requi renents of Section 26 35 46.00 20 RADI O FREQUENCY | NTERFERENCE POWER
LI NE FI LTERS. ]

12.3 HI GH | NTENSI TY- DI SCHARCGE (HI D) LI GHTI NG FI XTURES

UL 1598.[ Provide HID fixtures with tenpered gl ass | enses when using
nmet al - hal i de | anps. ]
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2.3.1 H D Bal |l asts
Provide HI D ballasts conformng to UL 1029 and NEVA C82.4, with constant
watt age autotransfornmer (CWA) or regul ator, high power factor type (m ninum
90 percent). Provide single-lanp ballasts which have a mininumstarting
tenmperature of mnus 30 degrees C m nus 22 degrees F. Provide ballasts:
a. Designed to operate on the voltage systemto which they are connect ed.

b. Designed for installation in a normal anbi ent tenperature of

[40] ] ] degrees C [105]] ] degrees F
c. Constructed so that open circuit operation will not reduce the average
life.

Provi de hi gh-pressure sodium (HPS) ballasts with a solid-state
igniter/starter with an average life in the pul sing node of 3500 hours at
the i ntended anbi ent tenperature. Igniter case tenperature is not to exceed
90 degrees C 195 degrees F in any node.

2.3.2 Hi gh- Pressure Sodi um (HPS) Lanps

NEMA ANSLG C78. 42 wattage as indicated. 150 watt lanps, if required, are
55 volt type.

[2.3.2.1 St andby HPS Lanps

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: Dual ARC tube HPS Lanps may, under certain
condi tions be used as auxiliary stand-by lighting

when nonmentary power interruptions are anticipated.
EE R I Sk S S O S S S S R kS kS R R Rk I 2 kR Sk S S

Provi de standby HPS |l anps with two arc tubes and an average rated |ife of
40, 000 hours (mninmunm), and hot restart instant |unen output of 8 percent,
m ni mum of total |ight output.

12.3.2.2 Lum naire Efficiency Rating (LER
a. Upward efficiency of 0 percent

[1. 150-399 watts: Mninmm58 LER for closed fixture; mninum 68 for
open fixture]

[2. 400-999 watts: Mnimm 63 LER for closed fixture; mninmm 84 for
open fixture]

b. Upward efficiency of 1 percent-10 percent

[1. 150-399 watts: Mninmum 64 LER for closed fixture; mninm63 for
open fixture]

[2. 400-999 watts: Mnimm82 LER for closed fixture; mninum 89 for
open fixture]

[3. 1000 plus watts: M nimm 109 LER for open fixture]

c. Upward efficiency of 11 percent to 20 percent
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2. 3.

[1. 150-399 watts: Mnimum 78 LER for open fixture]
[2. 400-999 watts: Mnimm 94 for open fixture]
Upward efficiency greater than 20 percent

1. 150-399 watts: Mninmum 75 LER for closed fixture; mninmm 77 for
open fixture

Low Pressure Sodi um Lanps

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

NOTE: Use | ow pressure sodi um where color rendition
is not a factor, but high lanp efficiency is.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NEMA ANSLG C78. 41.

2. 3.

Met al - Hal i de Lanps

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Metal-halide |anp safe operation requires

| anps to be turned off at | east 15 m nutes per week
or lamp may rupture near the end of its expected
life. Lanmp rupture may di scharge gl ass and
extremely hot quartz (greater than 900 degrees Q)
into the surrounding area. Therefore, designs for
nmet al - hal i de | anps i nclude weekly turnoff

i nstructi ons when continuously operated, 24 hours
per day, 7 days per week. Detail these instructions
on the drawings for posting at the contro

| ocations. For indoor use, color rendition index
(CRI) and color tenperature (CCT) may need to be
speci fi ed.

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

[a.

[ b.

Doubl e- ended, 70 watt, conforming to NEVA C78.1381]

Si ngl e-ended, wattage as indicated, conformng to NEVMA C78. 43]

2.3.4.1 Lumi naire Efficiency Rating (LER)

a.

Upward efficiency of 0 percent
[1. 150-399 watts: Mninmum 41 LER for closed fixture]

[2. 400-999 watts: Mnimmb53 LER for closed fixture; mninum59 for
open fixture]

[3. 1000 plus watts: Mnimum 77 LER for closed fixture]
Upward efficiency of 1 percent-10 percent
[1. 150-399 watts: M ninmmb56 LER for closed fixture]

[2. 400-999 watts: Mninmum 62 LER for closed fixture; mninm64 for
open fixture]
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[3. 1000 plus watts: M nimum 88 LER for open fixture]
c. Upward efficiency greater than 20 percent

[1. 150-399 watts: Mnimm62 LER for closed fixture; mninum77 for
open fixture]

[2. 400-999 watts: Mninmum 65 LER for closed fixture]
2.4 | NCANDESCENT LI GHTI NG FI XTURES

Use of incandescent |anps and fixtures is prohibited, unless specifically
i ndi cated otherwi se. UL 1598.

2.4.1 I ncandescent Lanps
Provi de the nunber, type, and wattage indicated.
2.5 RECESS- AND FLUSH- MOUNTED FI XTURES

Provide type that can be relanped fromthe bottom w th access to ball ast
fromthe bottom wth trimfor the exposed surface of flush-nmounted
fixtures as indicated.

2.6 SUSPENDED FI XTURES

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: Coordi nate pendant sway bracing details with
the architect. The architect may prefer to provide
pendant sway bracing details in |ocations where
appearance is inportant. Specify shock absorbing
hangers for fixtures in certain hazardous | ocations
if indicated. Specify sw vel hangers to satisfy
antiterrorist/force protection requirenents.

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

Provi de hangers capabl e of supporting twi ce the conbined weight of fixtures
supported by hangers. Provide with swivel hangers to ensure a plunb
installation, cadm umplated steel with a swivel-ball tapped for the
conduit size indicated.[ Provide shock-absorbing type hangers where
indicated.] Provide hangers which allow fixtures to swing within an angl e
of 0.79 rad 45 degrees. Brace pendants 1219 mr 4 feet or |onger[ provided
in shops or hangers] to limt swinging. Provide single-unit suspended|
fluorescent] fixtures with twi n-stem hangers. Provide nultiple-unit or
continuous row fluorescent fixtures with tubing or stemfor wiring at one
poi nt and a tubing or rod suspension provided for each unit |ength of
chassis, including one at each end. Provide rods with a mninumr 4.57 mr
0. 18 inch dianeter.

[2.7 FI XTURES FOR HAZARDOUS LOCATI ONS

In addition to requirenments stated herein, provide[ fluorescent][ H D |

i ncandescent] fixtures for hazardous | ocations which conformto UL 844 or
whi ch have Factory Mutual certification for the class and division
indicated.[ Provide fixtures also conforming to UL 595 for marine
environments as indicated.]]
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2.8 PONER HOOK FI XTURE HANGERS

Provide UL listed assenbly including through-w red power hook housi ng,
interl ocking plug and receptacle, power cord, and fixture support | oop
Provi de power hook housing of cast al um num having two 19 mr 3/4 inch

t hreaded hubs, including support hook with safety screw. Provide fixture
support loop of cast alum numw th provisions for accepting 19 mr 3/4 inch
threaded fixture stenms. |Include with power cord 410 mm (16 inches) 16

i nches of 3 conductor No. 16 Type SO cord. Provide conplete assenbly
rated[ 120 volts or 277 volts, 15 anperes]|[ 480 volts, 20 anperes].

2.9  AUXI LI ARY | NSTANT- ON SYSTEM

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Specify auxiliary quartz or conpact
fluorescent systemfor |lum naries where

extingui shing of H D |anps caused by nonentary power
interruptions is unacceptable for safety or security
reasons, and inclusion of a central emergency system
i s beyond the project scope.

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

UL listed, automatically switched instant-on [ 1[150] [ 250] watt]

quart z][ conpact fluorescent] lanp. [Quartz][Conpact fluorescent] lanp is
to cone on when lunminaire is initially energized and followi ng a nonentary
power outage and rermain on until HI D lanp reaches approxi mately 60 percent
[ight output. Design wiring for[ quartz][ compact fluorescent] |anp
internal to the ballast and i ndependent of the incomng line voltage to the
ballast.[ Provide instant-on[ quartz][ conpact fluorescent] systemfor
each HID fixture.][ Provide instant-on[ quartz][ conpact fluorescent]
system as indicated.]

2.10 SUPPORT HANGERS FOR LI GHTI NG FI XTURES | N SUSPENDED CEI LI NGS

2.10.1 W res
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NOTE: Select zinc-coated steel wire for al

| ocations except those listed in the note in the
paragraph entitled "Wres, for Hum d Spaces,"

bel ow. Wen spaci ng of hanger wires exceeds 1219 mr
4 feet or when heavy lighting fixtures are
supported, 8 or 10 gage wire should be specified.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

ASTM A 641/ A 641N, gal vani zed regul ar coating, soft tenper, [2.68 mm
100 ] m([___ ] inches)] [0.1055][ ] inches in dianeter

[2.10.2 Wres, for Hum d Spaces

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

NOTE: Sel ect stainless steel or nickel copper

alloy wre for facilities where high humdity can
be expected such as |arge kitchens, di shwashing
areas, etc. Select nickel copper alloy when hangers
are used in an indoor pool environment. When
spaci ng of hanger wres exceeds 1219 mr 4 feet or
when heavy lighting fixtures are supported, 8 or 10
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gage w re shoul d be specified.
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[ ASTM A 580/ A 580lv, conposition 302 or 304, anneal ed stainless steel [2.68
[ ] m([___ ] inches)] [0.1055][ ] inches in dianeter

m [
(A 1 gage).]

[ASTM B 164, UNS NO4400, anneal ed nickel -copper alloy [2.68 mm[[__ ] M
- ] inches)] [0.1055][__ ] inches in diameter ([212] [__ ] gage).]

1[2.10.3 Straps

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

NOTE: Normally wire hangers should be used. |If the
project is in an area subject to violent stornmns,
steel strap or rod hangers shoul d be specified.
Check with area Engineering Ofice to determne if
straps or rods are needed.
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Gal vani zed steel, 25 by 4.76 mm one by 3/16 inch, conformng to

ASTM A 653/ A 653, with a light comercial zinc coating or

ASTM A 1008/ A 1008N with an el ectrodeposited zinc coating confornming to
ASTM B 633, Type RS

1[2.10.4 Rods
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NOTE: Nornmally wire hangers should be used. |f the
project is in an area subject to violent storns,
steel straps or rod hangers shoul d be specified.
Check with area Engineering Ofice to determne if
straps or rods are needed.
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Threaded steel rods, 4.76 nv 3/16 inch dianeter, zinc or cadm um coat ed.
]12.11 EQUI PMENT | DENTI FI CATI ON

2.11.1 Manuf acturer's Nanepl ate

Provi de each item of equi pnent with a namepl ate bearing the manufacturer's
name, address, nodel number, and serial nunber securely affixed in a
conspi cuous place; the nanmeplate of the distributing agent will not be
accept abl e.

2.11.2 Label s
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NOTE: Labeling of lighting conponents is an

i nexpensive and effective nethod for hel ping

facilities personnel properly operate and maintain

the lighting systenms. Provide easily readable

| abel s when standi ng next to the equi pnent, and

durable to match the life of the equi pnent to which

they are attached. Refer to the FEMP guidelines for

lighting at

http://ww. eere. energy. gov/fenp/technol ogi es/ eep_|ighting_gui dance. cf .,

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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Provide | abeled lum naires in accordance with UL 1598 requirenents.
Clearly mark all for operation of specific |anps and ballasts according to
proper lanp type. Note the following |anp characteristics in the format
"Use Only [__ 1"

a. Lanmp dianeter code (T-4, T-5, T-8, T-12), tube configuration (twn,
quad, triple), base type, and nom nal wattage for fluorescent and
conpact fluorescent |um naires.

b. Lanp type, wattage, bulb type (EDl17, BD56, etc.) and coating (clear or
coated) for H D | um naires.

c. Start type (preheat, rapid start, instant start) for fluorescent and
conpact fluorescent |um naires.

d. ANSI ballast type (M8, M7, etc.) for H D lunmnaires.

e. Correlated color tenperature (CCT) and col or rendering index (CRlI) for
all lumnaires.

Provide all markings related to | anp type clear and |ocated to be readily
visible to service personnel, but unseen fromnornal view ng angl es when

| anps are in place. Provide ballasts with clear markings indicating
multi-1evel outputs and indicate proper terminals for the various outputs.

2.12 FACTORY APPLI ED FI NI SH
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NOTE: Thi s paragraph covers only the basic painting
requi renents for nost electrical equipnent. |nclude
any special finishes for high or |ow tenperatures
and corrosive atnospheres.
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Provide electrical equipment with factory-applied painting systens which ,
as a mninmum neet the requirenents of NEVA 250 corrosion-resistance test.

2.13 COMMERCI AL | NCANDESCENT LI GHTI NG FI XTURES

Conmer ci al incandescent lighting fixtures include recessed, surface
nount ed, and pendant-nounted | um naires.

Provide [corrosion-resistant nonferrous netal] [sheet steel with
corrosion-resistant finish] metal parts of fixtures. Do not use solder or
sel f-threadi ng sheet netal screws in the construction of the fixture

encl osure.

Equip fixtures rated up to and including 300 watts with nedi um screw base

| anphol ders. Equip fixtures rated in excess of 300 watts but not nore than
1,500 watts with nmogul screw base | anphol ders. Provide screw shells of

| anphol ders which are electrically connected to the netal part of |ighting
fixtures or equi prent grounding-circuit conductor

2.13.1 Sur f ace- Mount ed Fi xtures
Desi gn the surface-mounted fixtures to be fastened to wall or ceiling

flush-nounted outl et boxes. Do not subject conbustible ceiling materials
to tenperatures in excess of 90 degrees C 195 degrees F
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2.13.2 Recessed Fi xtures

Desi gn recessed fixtures in suspended ceilings for the type of ceiling
construction in which the fixture is to be installed. Do not subject
conbustible ceiling materials to tenperatures in excess of 90 degrees C 195
degrees F. Where recessed fixtures are supported on suspended ceilings,
provide a mini mum of four support rods per fixture with no support further
than [150] [__ ] millinmeter [6] [__ ] inches fromthe edge of the
fixture. Do not support fixtures by acoustic panels.

2.13.3 Pendant - Mount ed Fi xtures

Equi p pendant -nmounted fixtures with stens, sw vel ball-and-socket
self-aligning hangers that allow a minimumof a [20] [__ ] -degree angl e
swi ng, ceiling canopies, and fixture-hangi ng devices, nmade of seanl ess
brass, alum num steel, corrosion-resistant steel tubing, or steel conduit
not less than [15] [ ] mllinmeter [1/2] [__ ] inch in dianeter. Stem
l ength, material, and finish are as noted.

2.14 | NDUSTRI AL | NCANDESCENT LI GHTI NG FI XTURES

Provide industrial incandescent lighting fixtures with industrial

por cel ai n-enanel ed seam ess done reflectors with ventil ated necks and hoods
tapped for 15 millinmeter 1/2 inch conduit for sw vel suspension pendant
mounting. Provide | anpholders with nediumor nogul bases as applicable,
furni shed with incandescent |anmps having the wattage rating indicated,
neeting the requirenments of UL 1598. Provide easily detachable reflectors
and sockets as a unit, without the use of tools, but arranged so that they
cannot inadvertently come | oose.

2.15 ENCLOSED AND GASKETED VAPCOR- Tl GHT FI XTURES

Provi de encl osed and gasketed vapor-tight fixtures suitable for wet or danp
| ocations consisting of a cast-al unm num body, cap or matching outl et box,
porcel ai n | anphol der, gl ass encl osi ng gl obe, cork gaskets, and
cast-al umi num guards for wall, ceiling, or pendant nmounting in accordance
with UL 1598 and NFPA 70.

Furni sh exposed cast alum num outl et boxes for wall- and ceiling-nounted
fixtures with four tapped hubs 90 degrees apart circunferentially, with
three cast-al um numthreaded pipe plugs to fit the tapped holes. Provide
boxes with ears or lugs for surface nounting to wall or ceiling. Provide
body with mounting screws and gasket to ensure a vapor-tight joint between
the body and outl et box.

Conceal ed outl et boxes for wall- and ceiling-nmounted fixtures nay be
standard sheet netal boxes. Provide fixture body with nmounting screws and
gasket to ensure a vapor-tight joint between the body and outl et box.

Seal body and cap for pendant-nounted fixtures with a gasket at the joint.
Provide cast alumnumcap with top hub tapped for 15 mllineter 1/2 inch
tapered iron pipe threads.

Furni sh cast al um num exposed outl et boxes for pendant-nounted fixtures
with the fixtures with four tapped hubs 90 degrees apart circunferentially,
with three cast-al uni numthreaded pipe plugs to fit the tapped hol es.
Supply boxes with ears or lugs for surface nounting to the ceiling.

Provi de cast alum numoutlet-box covers for conceal ed and exposed outl et
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boxes with the center hub tapped for 15 millinmeter 1/2 inch tapered iron
pi pe threads. Provide cover and outlet box with nounting screws and gasket
to ensure a vapor-tight joint between the cover and outlet box. Also
provide 15 mllineter 1/2 inch galvanized rigid steel conduit stem

Provi de cl ear nondiffusing heat-resistant glass enclosing globe nolded in
one piece into a cylindrical shape with a closed bow -shaped bottom and an
open nol ded top bead or thread. Make edges of the open end either ground
or nolded to a snmooth, true surface that will ensure a vapor-tight joint
when the globe is fastened to the gasketed body.

Provi de a cast-al um num guard of the sane shape as the gl ass encl osing
gl obe which is affixed to the fixture body with threads or setscrews.

.16 | NCANDESCENT LAMPS

Provi de general -purpose | anps, [clear] [frosted inside]. Provide |anps
with wattage ratings up to and including 300 watts with medi um brass screw
bases. Provide lanps with wattage ratings in excess of 300 watts with
nmogul brass screw bases.

Speci al - pur pose | anps include PAR and R |l anps. Provide PAR | anps with
clear, nolded, heat-resistant, hard-glass bulbs with parabolic, alumnized,
inner-bulb wall reflector for spot- or flood-lighting applications.

Provide R lanmps with clear, soft, blown-glass bulbs with silver-deposited,
inner-bulb wall reflector for spot or floodlighting applications. Design

| anps for operation on 120 volts.

.17 LOWERI NG DEVI CES FOR HI G+ BAY LI GHTI NG FI XTURES

Provi de | owering devices for high-bay lighting fixtures consisting of a
hand- operat ed mechani smthat will connect, disconnect, raise, and | ower the
lighting fixture and permt the servicing and mai ntenance of fixtures and
equi pnent at floor level. Include with |owering device hangers, pulleys,
beam cl anps or suspension fittings, operating cable, hand chain, and cable
and chain fittings.

Provi de hanger consisting of a two-piece |atching spring-loaded mechani sm
with an upper and | ower separable contact assenmbly and stem and guide
assenbly, with cast-alum num protective housings. Provide contacts for
two-pole for single 2-wire circuits and four-pole for 3- and 4-wire
circuits rated 15 anperes at 600 volts and 30 anperes at 250 volts ac.

I ncl ude with upper contact assenbly an integrally nounted corner pulley
with threaded hub for electrical-conduit connections and top flange
with [lugs] [ears] for mounting.

Include with | ower contact assenbly fixture adapters and swi vel end
fittings for anchoring operating cable in the stemof the hanger, with
adapters of hot-dip gal vani zed mal | eabl e iron.

Provi de open face pulleys with cast-al um num all oy housings and
deep-grooved pull ey wheel s cl osely shrouded to prevent l|ines from beconing
wedged between wheel and housing. Design pulleys to be straight through
for top and bottom nounted operating cables and corner type as required.

Hi nge top nounted pulleys, with mounting lugs. Provide fixed bottom
mount ed pulleys, with nmounting lugs. Bolt all pulleys to the supporting
structure. Support horizontal runs of operating cable with pulleys |ocated
not nore than [10700] [_ ] millinmeter [35] | ]-feet apart.
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Include with termnal fittings an encl osed | ockbox with hub tapped for 20
mllinmeter 3/4 inch conduit, flared conduit end fitting, pulley wheel
| ocki ng hooks, and hinged cover with provisions for padl ocking.

Provi de cast-alum num all oy | ockbox and cover, with the flared conduit
end fitting of hot-dip gal vani zed mal |l eabl e iron.

Mount wal | mounted | ockbox not |ess than [1100] [ ] mllimeter and
not nore than [1370] [ ] millinmeter [43] | ] inches and not
nore than [54] | ] inches above the floor at the operating |evel

Provi de pulley designed to permt horizontal pull operation of the
| owering device at the operating |evel.

Provide 3 millineter 1/8 inch diameter operating cable, 7 by 19 stranded,
heat- and corrosion-resistant steel aircraft cable with link, cable |oops,
and serving sleeves. Performcable with detachable fittings designed for
connection to the terminal fittings, conforning to ASTM A 368.

Provi de hand chai ns which are separate detachable hand |ines to provide
means for di sconnecting, |lowering, raising, and reconnecting fixtures after
servi cing and mai ntenance work has been conpleted. Provide hand chain
equal in length to the nounting height of the fixture and equipped with a
snap hook for connection to the term nal end of the operating cable, size
4, hot-dip gal vani zed steel, conformng to ASTM A 467/ A 467N, C ass M
machi ne, straight |ink, steel chain.

Provi de cast-al um numall oy housings conformng to ASTM B 26/ B 26N

Provide nmall eable-iron fittings conformng to ASTM A 47/ A 47V, and hot-dip
gal vani zed coatings conformng to ASTM A 123/ A 123N

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Ensure all electrical installations conformto | EEE C2, NFPA 70, and to
the requirenents specified herein.

1.1 Lanps

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

NOTE: Indicate all lanp types and colors on the

lighting fixture schedul e.
EE IR R I Sk I I I kS S O R R Sk kI kS R Rk kI S S kS kS

Deliver lanps of the type, wattage, and voltage rating indicated to the
project in the original cartons and installed just prior to project

conpl etion. Replace |lanmps installed and used for working |ight during
construction prior to turnover to the Government if nore than 15 percent of
their rated life has been used. Test the |anps for proper operation prior
to turn-over and replace if necessary with new | anps fromthe origina

manuf acturer. Provide 10 percent spare |anps of each type fromthe
ori gi nal nmanufacturer.

1.2 Li ghting Fixtures

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Coordi nate these requirenents with
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architectural plans and specifications. Ensure
requirenents for antiterrorisnforce protection for
fixtures in suspended ceilings are included in and
coordinated with Section 09 51 00 ACOUSTI CAL
CEl LI NGS by referencing ASTM E 580 seisnic
requirenents in that section

Design lighting fixtures for facilities located in
eart hquake zones with additional supports and
restraining devices as described in Arny Tl 809-04,
"Seismc Design for Buildings."

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Set lighting fixtures plunb, square, and level with ceiling and walls, in
alignment with adjacent lighting fixtures, and secure in accordance wth
manuf acturers' directions and approved drawi ngs, in confornance with the
requi rements of NFPA 70. Munting heights specified or indicated are to
the bottomof fixture for ceiling-nounted fixtures and to center of fixture
for wall-mounted fixtures. Obtain approval of the exact nounting for
lighting fixtures on the job before commencing installation and, where
applicable, after coordinating with the type, style, and pattern of the
ceiling being installed. |Indepently support recessed and seni-recessed
fixtures fromthe building structure by a m ninumof four wires[ or
straps][ or rods] per fixture and | ocated near each corner of each
fixture. Ceiling grid clips are not allowed as an alternative to

i ndependent |y supported light fixtures. Independently support round
fixtures smaller in size than the ceiling grid fromthe building structure
by a mnimumof four wires[ or straps][ or rods] per fixture spaced
approxi mat el y equi di stant around the fixture. Do not support fixtures by
ceiling acoustical panels. Were fixtures of sizes less than the ceiling
grid are indicated to be centered in the acoustical panel, support such
fixtures independently and provide at least two 19 mm 3/4 inch neta
channel s spanning, and secured to, the ceiling tees for centering and
aligning the fixture. Provide wires[ or straps][ or rods] for lighting
fixture support in this section. Lighting fixtures installed in suspended
ceilings are to conply with the requirenents of Section 09 51 00 ACOUSTI CAL
CEl LI NGS

. 1.3 Suspended Fi xtures

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

NOTE: Coordi nate pendant sway bracing details with
the architect. The architect may prefer to provide
pendant sway bracing details in |ocations where
appearance is inportant.

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

Provi de suspended fixtures with 0.79 rad 45 degree swi vel hangers so that
they hang plunb and | ocate with no obstructions within the 0.79 rad 45
degree range in all directions. Provide the stem canopy and fixture
capable of a 0.79 rad 45 degree swing. Brace pendants, rods, or chains 1.2
neters 4 feet or longer excluding fixture, to prevent swaying, using three
cables at 2.09 rad 120 degree separation. Provide suspended fixtures in
continuous rows with internal wireway systens for end to end wiring and
properly aligned to provide a straight and continuous row w thout bends,
gaps, light leaks or filler pieces. Use aligning splines on extruded
alumi num fixtures to assure hairline joints. Support steel fixtures to
prevent "oil-canning" effects. Provide fixture finishes free of scratches,
ni cks, dents, and warps, and nmatching the color and gl oss specified.
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Provi de pendants finished to match Provide stainless steel air craft
cable. Provide canopies finished to match the ceiling and Iow profile

unl ess ot herwi se shown. Ensure maxi num di stance between suspensi on points
is 3.1 neters 10 feet or as recomended by the manufacturer, whichever is
| ess.

[3.1.4 Bal | asts
[3.1.4.1 Renote Bal |l asts

Mount renote type ballasts or transformers, where indicated, in a well
ventilated, easily accessible |ocation, within the nmaxi mum operating
di stance fromthe |l anp, as designated by the manufacturer.

1[3.1.4.2 El ectronic Dinming Ballasts

Provide all electronic dimmng ballasts, controlled by the same controller,
fromthe sane manufacturer. Season or burn all fluorescent |anps on

el ectronic dimmng ballast control in at full light output for 100 hours
bef ore di mm ng.

113.2 FI ELD APPLI ED PAI NTI NG

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

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

requi renents in this paragraph.
EE IR I Sk I S O kS S I R Rk I S kS kS Rk I S S Rk I S kR Sk kS

Pai nt electrical equipnent as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria. Specify painting in
Section 09 90 00 PAI NTS AND CQOATI NGS.

3.3 FI ELD QUALI TY CONTRCL
Upon conpletion of installation, verify that equi pnent is properly
installed, connected, and adjusted. Conduct an operating test to show that
equi pnent operates in accordance with requirenents of this section.

3.3.1 El ectroni ¢ D nming Bal |l ast

Test for full range of dinmng capability. Oobserve for visually detectable
flicker over full dinmmng range.

3.4 FI ELD TESTI NG
Denonstrate that all incandescent lighting fixtures and their accessories,
including | owering devices, operate satisfactorily in the presence of the
Contracting Oficer.

Perform operational tests in accordance with referenced standards in this
section.

-- End of Section --

SECTION 26 51 00.00 40 Page 36



