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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s r equi r ement s 
f or  i nt er i or  l i ght i ng i nst al l at i ons.   Requi r ement s 
f or  mat er i al s and pr ocedur es f or  speci al  or  unusual  
desi gn shoul d be added as necessar y t o f i t  speci f i c  
projects.

Emer gency l i ght i ng and exi t  s i gns ar e cover ed i n 
Section 26 52 00. 00 40 EMERGENCY LI GHTI NG.   Li ght i ng 
cont r ol  devi ces ar e cover ed i n t he Sect i on 
26 09 23. 00 40 LI GHTI NG CONTROL DEVI CES.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   I n compl i ance wi t h Execut i ve Or der  12902 and 
FAR 23. 704 El ect r oni c Pr oduct s Envi r onment al  
Assessment  Tool ,  whi ch di r ect s f eder al  agenci es t o 
pur chase pr oduct s i n t he upper  25 per cent  of  ener gy 
ef f i c i ency,  t he f ol l owi ng pr oduct s speci f i ed i n t hi s 
sect i on meet  or  exceed t he U. S.  Depar t ment  of  
Ener gy,  Feder al  Ener gy Management  Pr ogr am ( DOE/ FEMP)  
Pr oduct  Ener gy Ef f i c i ency Recommendat i ons ( PEER)  f or  
t he Recommended ener gy ef f i c i ency l evel s.
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Thi s speci f i cat i on cont ai ns pr oduct s r ecommended by 
FEMP.   The f ol l owi ng r ecommendat i ons ar e cur r ent l y 
on t he FEMP si t e on t he i nt er net .   Addi t i onal  
r ecommendat i ons may be added or  exi st i ng 
r ecommendat i ons updat ed at  any t i me.

FEMP LT- 1        ( 1998)  How t o Buy Ener gy Ef f i c i ent
                 Fl uor escent  Tube Lamps

FEMP LT- 2        ( 2000)  How t o Buy Ener gy- Ef f i c i ent
                 Fl uor escent  Bal l ast s

To vi ew t he l at est  on- l i ne i nf or mat i on about  buyi ng 
ener gy ef f i c i ent  pr oduct s go t o t he FEMP home page 
at :   
http://www1.eere.energy.gov/femp/technologies/procuring_eeproducts.html

**************************************************************************

**************************************************************************
NOTE:  TO DOWNLOAD UFGS GRAPHI CS

Go t o 
http://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

.
**************************************************************************

**************************************************************************
NOTE:   Thi s s i t e cont ai ns l i ght i ng f i x t ur e sket ches 
( Gr aphi cs)  and ar e avai l abl e i n met r i c ( SI )  and U. S.  
Cust omar y ( I P)  syst em di mensi ons.   Sket ch t i t l es and 
st y l e number s ar e unchanged f or  bot h t ypes.   The 
met r i c val ues i ndi cat ed ar e a conver si on of  t he I P 
syst em di mensi ons.

Do not  i ncl ude l i s t  of  sket ches,  or  sket ches 
t hemsel ves,  i n pr oj ect  speci f i cat i ons.   Use l i ght i ng 
f i x t ur e sket ches as det ai l s on dr awi ngs whenever  
possi bl e.   I f  speci al  f eat ur es ar e r equi r ed f or  a 
pr oj ect ,  do not  modi f y sket ches,  but  i ndi cat e t hese 
changes on not es i n f i x t ur e schedul e.   The " NL"  
st y l e number s and dat es shoul d r emai n on t he dr awi ng 
details.

**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on pr oj ect  
drawings:

1.   Type,  st y l e,  mount i ng,  and l amp ar r angement

2.   Locat i on of  f i x t ur es

3.   Wat t age,  vol t age,  and f r equency r at i ng r equi r ed

4.   Type of  r ef l ect or ,  di f f user  r equi r ed

5.   Gl ass/ pl ast i c l ens
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6.   Accessor i es r equi r ed,  such as phot ocel l ,  t i me 
swi t ches,  sensor s,  and auxi l i ar y l amps

7.   Mount i ng hei ght  above f l oor  or  gr ade t o bot t om 
of  f i x t ur e

8.   Wher e wi r e f or  humi d ar eas,  r ods,  or  st r aps ar e 
used ( i f  mor e t han one t ype of  hanger  i s used)

9.   Ref l ect i ng or  nonr ef l ect i ng sur f ace f i ni sh

10.   Shi el di ng r equi r ed

11.   Ref er enced sket ch

12.   NEMA di st r i but i on t ype ( when appl i cabl e)

13.   Occupancy sensor  l ocat i on,  mount i ng,  and sensor  
det ect i on t ype

**************************************************************************

**************************************************************************
NOTE:   Demol i t i on wor k t hat  i nvol ves di sposal  of  
f l uor escent  and HI D l amps and bal l ast s r equi r es t he 
use of  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY.

**************************************************************************

PART 1   GENERAL

Lighting fixtures and accessories mounted on exterior surfaces of 
buildings are specified in this section.

Materials not considered to be lighting equipment or lighting fixture 
accessories are specified in Section 26 20 00  INTERIOR DISTRIBUTION SYSTEM.

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************
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The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A47/A47M (1999; R 2018; E 2018) Standard 
Specification for Ferritic Malleable Iron 
Castings

ASTM A123/A123M (2017) Standard Specification for Zinc 
(Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

ASTM A368 (1995a; R 20132019) Standard Specification 
for Stainless Steel Wire Strand

ASTM A467/A467M (2007; R 2012) Standard Specification for 
Machine Coil Chain

ASTM A580/A580M (2018) Standard Specification for 
Stainless Steel Wire

ASTM A641/A641M (2009a; R 2014) Standard Specification for 
Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A653/A653M (2018) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM A1008/A1008M (2016) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy, High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardenable

ASTM B26/B26M (2014; E 2015) Standard Specification for 
Aluminum-Alloy Sand Castings

ASTM B164 (2003; R 2014) Standard Specification for 
Nickel-Copper Alloy Rod, Bar, and Wire

ASTM B633 (20152019) Standard Specification for 
Electrodeposited Coatings of Zinc on Iron 
and Steel

ASTM E2129 (2010) Standard Practice for Data 
Collection for Sustainability Assessment 
of Building Products

CALIFORNIA ENERGY COMMISSION (CEC)

CEC Title 24 (2016) Building Energy Efficiency 
Standards For Residential and 
Nonresidential Buildings
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ILLUMINATING ENGINEERING SOCIETY  (IES)

IES HB-10 (2011; Errata 2015) IES Lighting Handbook

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017) 
National Electrical Safety Code

IEEE C62.41.1 (2002; R 2008) Guide on the Surges 
Environment in Low-Voltage (1000 V and 
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on 
Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI ANSLG C78.41 (2016) Electric Lamps--Guidelines for 
Low-Pressure Sodium Lamps

ANSI ANSLG C78.42 (2009; R 2016) For Electric Lamps: 
High-Pressure Sodium Lamps

ANSI C78.901 (2016) Electric Lamps - Single Base 
Fluorescent Lamps--Dimensional and 
Electrical Characteristics

ANSI C78.1381 (1998) American National Standard for 
Electric Lamps - 250-Watt, 70 Watt, M85 
Metal-Halide Lamps

ANSI C82.1 (2004; R 2015) American National Standard 
for Electric Lamp Ballasts - Line 
Frequency Fluorescent Lamp Ballasts

ANSI C82.2 (2002) American National Standard for Lamp 
Ballasts--Methods of Measurement of 
Fluorescent Lamp Ballasts

ANSI C82.4 (2017) Lamp Ballasts - Ballasts for High- 
Intensity-Discharge and Low-Pressure 
Sodium Lamps

ANSI/ANSLG C78.43 (2013) American National Standard for 
Electric Lamps - Single-Ended Metal-Halide 
Lamps

ANSI/NEMA C78.LL 1256 (2003; R 2015) Procedures for Fluorescent 
Lamp Sample Preparation and the Toxicity 
Characteristic Leaching Procedure (TCLP)

NEMA 250 (2018) Enclosures for Electrical Equipment 
(1000 Volts Maximum)
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NEMA ANSLG C78.81 (2016) American National Standard for 
Electric Lamps--Double-Capped Fluorescent 
Lamps--Dimensional and Electrical 
Characteristics

NEMA ANSLG C82.11 (2017) Lamp Ballasts -  High-Frequency 
Fluorescent Lamp Ballasts

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; 
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; 
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; 
TIA 17-11; TIA 17-12; TIA 17-13; TIA 
17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) 
National Electrical Code

NFPA 90A (2018) Standard for the Installation of 
Air Conditioning and Ventilating Systems

U.S. DEPARTMENT OF ENERGY (DOE)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System (FEMP)

UNDERWRITERS LABORATORIES (UL)

UL 844 (2012; Reprint Oct 2017Mar 2019) UL 
Standard for Safety Luminaires for Use in 
Hazardous (Classified) Locations

UL 935 (2001; Reprint Dec 2018) UL Standard for 
Safety Fluorescent-Lamp Ballasts

UL 1029 (1994; Reprint May 2017) UL Standard for 
Safety High-Intensity-Discharge Lamp 
Ballasts

UL 1598 (2008; Reprint Oct 2012) Luminaires

1.2   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, are as 
defined in IEEE Stds Dictionary .

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

c.  Total harmonic distortion (THD) is the root mean square (RMS) of all 
the harmonic components divided by the total fundamental current.

1.3   ADMINISTRATIVE REQUIREMENTS

1.3.1   Pre-Installation Meetings

Within [30] [_____] days of Contract Award, the Contracting Officer may 
schedule a Pre-Installation meeting.  Submit the following for review and 
approval:
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a.  Local/Regional Materials Documentation

b.  Environmental Data

c.  Energy Efficiency Data

d.  Operational Service

Submit documentation that includes contact information, summary of 
procedures, and the limitations and conditions applicable to the project.  
Indicate manufacturer's commitment to reclaim materials for recycling 
and/or reuse.

1.4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
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otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  Submittals with an "S" are for inclusion in the 
Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

Employ the terminology, classifications, and methods prescribed by the 
IES HB-10 , as applicable, for the lighting system specified in data, 
drawings, and reports.

SD-02 Shop Drawings

Commercial Incandescent Lighting Fixtures [; G[, [____]] ]

Industrial Incandescent Lighting Fixtures [; G[, [____]] ]

Enclosed and Gasketed Vapor-Tight Fixtures [; G[, [____]] ]

Lowering Devices [; G[, [____]] ]

SD-03 Product Data

Fluorescent Lighting Fixtures [; G[, [____]] ]

Fluorescent Electronic Ballasts [; G[, [____]] ]

Fluorescent Electromagnetic Ballasts [; G[, [____]] ]

Fluorescent Lamps [; G[, [____]] ]

High-Intensity-Discharge (Hid) Lighting Fixtures [; G[, [____]] ]

HID Ballasts [; G[, [____]] ]

High-Pressure Sodium (HPS) Lamps [; G[, [____]] ]

Low-Pressure Sodium Lamps [; G[, [____]] ]

Metal-Halide Lamps [; G[, [____]] ]

Incandescent Lighting Fixtures [; G[, [____]] ]

Incandescent Lamps [; G[, [____]] ]

Power Hook Fixture Hangers [; G[, [____]] ]

Electronic Dimming Ballast [; G[, [____]] ]

[ Local/Regional Materials Documentation [; G[, [____]] ]

][ Environmental Data [; G[, [____]] ] ]

Energy Efficiency Data [; G[, [____]] ]

Commercial Incandescent Lighting Fixtures [; G[, [____]] ]

Industrial Incandescent Lighting Fixtures [; G[, [____]] ]
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Enclosed and Gasketed Vapor-Tight Fixtures [; G[, [____]] ]

Lowering Devices [; G[, [____]] ]

SD-04 Samples

**************************************************************************
NOTE:   Sampl es i nvol ve addi t i onal  shi ppi ng cost .   
Use onl y f or  speci al  f i x t ur es on a pr oj ect .   I f  
sampl es ar e not  essent i al  t o t he speci f i c  
appl i cat i on,  del et e t hem.

**************************************************************************

Lighting Fixtures [; G[, [____]] ]

SD-07 Certificates

Energy Star Documentation [; G[, [____]] ]

SD-10 Operation and Maintenance Data

Operational Service [; G[, [____]] ]

1.5   QUALITY ASSURANCE

[ 1.5.1   Lighting Fixtures , Complete with Lamps and Ballasts

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  sampl es ar e not  
required.

Del et e br acket ed opt i ons i f  sampl es ar e r equi r ed f or  
al l  f i x t ur e t ypes.   Choose br acket ed opt i ons onl y i f  
sampl es of  some f i xt ur es ar e r equi r ed.   I ndi cat e i n 
t he f i x t ur e schedul e on t he dr awi ngs whi ch f i xt ur e 
t ypes r equi r e sampl es or  speci f y usi ng t he l ast  
br acket ed sent ence.

**************************************************************************

Submit one sample of each[ indicated] fixture type[ complete with lamps 
and ballast,] for inspection, review, and approval.  Retain the sample for 
comparison against the remainder of the fixtures.  The sample may be used 
in the final fixture installation.[  Provide samples for the following 
fixture types indicated on the drawings: [_____].]

] 1.5.2   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory for "should" wherever it appears.  Interpret 
references in these publications to the "authority having jurisdiction," 
or words of similar meaning, to mean the Contracting Officer.  Provide 
equipment, materials, installation, and workmanship in accordance with the 
mandatory and advisory provisions of NFPA 70  unless more stringent 
requirements are specified or indicated.

1.5.3   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
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material, design and workmanship, which have been in satisfactory 
commercial or industrial use for 2-years prior to bid opening.  The 2-year 
period includes applications of equipment and materials under similar 
circumstances and of similar size, on sale on the commercial market 
through advertisements, manufacturers' catalogs, or brochures during the 
2-year period.  Where two or more items of the same class of equipment are 
required, provide products of a single manufacturer; however, the 
component parts of the item need not be the products of the same 
manufacturer unless stated in this section.

1.5.3.1   Alternative Qualifications

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

1.5.3.2   Material and Equipment Manufacturing Date

Do not use products manufactured more than 3-years prior to date of 
delivery to site, unless specified otherwise.

1.5.4   Sustainable Design Requirements

[ 1.5.4.1   Local/Regional Materials Documentation

**************************************************************************
NOTE:   Usi ng l ocal  mat er i al s can hel p mi ni mi ze 
t r anspor t at i on i mpact s,  i ncl udi ng f ossi l  f uel  
consumpt i on,  ai r  pol l ut i on,  and l abor .

Thi s i s opt i onal  f or  Ar my pr oj ect s.
**************************************************************************

[ Use materials or products extracted, harvested, or recovered, as well as 
manufactured, within a [800][_____] kilometer [500][_____]-mile radius 
from the project site, if available from a minimum of three sources.

] Submit documentation indicating distance between manufacturing facility 
and the project site.  Indicate distance of raw material origin from the 
project site.  Indicate relative dollar value of local/regional materials 
to total dollar value of products included in project.

][ 1.5.4.2   Environmental Data

**************************************************************************
NOTE:   ASTM E2129 pr ovi des f or  det ai l ed 
document at i on of  t he sust ai nabi l i t y  aspect s of  
pr oduct s used i n t he pr oj ect .   Thi s l evel  of  det ai l  
may be usef ul  t o t he Cont r act or ,  Gover nment ,  
bui l di ng occupant s,  or  t he publ i c i n assessi ng t he 
sust ai nabi l i t y  of  t hese pr oduct s.

Thi s i s opt i onal  f or  Ar my pr oj ect s.
**************************************************************************

Submit Table 1 of ASTM E2129 for the following products:  [_____].
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] 1.5.5   Energy Efficiency Data

**************************************************************************
NOTE:   Meet  Ener gy St ar  r equi r ement s f or  al l  
l i ght i ng per  EO 13123.

**************************************************************************

**************************************************************************
NOTE:   The Ener gy Pol i cy Act  of  2005 r equi r es new 
bui l di ngs t o use 30 per cent  l ess ener gy t han t he 
ASHRAE 90. 1 l evel .   Ef f i c i ent  l i ght i ng equi pment  
cont r i but es t o t he f ol l owi ng LEED cr edi t s:   EA 
Pr er equi s i t e 2;  EA1.

**************************************************************************

Comply with National Energy Policy Act and Energy Star  requirements for 
lighting products.  [Submit Energy Star  documentation  for qualifying 
equipment.  ]Include data indicating lumens per watt efficiency and color 
rendition index of light source.

Ensure lighting designs utilize Spectrally Enhanced Lighting (SEL) in 
designs for application in which the IES Illuminance Category is P or 
Higher.  In this application the lamp color is a minimum 82 CRI and  5000K 
CCT for fluorescent lamps.  For the purpose of these calculations, the 
reference S/P value is 1.4.  Submit a sample calculation utilizing the S/P 
value for the specified lamps to provide a factor for lighting reduction 
below IES recommendations.  Light levels can not go below the IES 
recommended levels.

Submit equipment and performance data for incandescent lighting fixtures.

1.6   WARRANTY

Support the equipment items with service organizations which are 
reasonably convenient to the equipment installation in order to render 
satisfactory service to the equipment on a regular and emergency basis 
during the warranty period of the contract.

1.6.1   Electronic Ballast Warranty

**************************************************************************
NOTE:   The war r ant y c l ause i n t hi s sect i on has been 
appr oved by a Level  1 Cont r act i ng Of f i cer ,  and may 
be used wi t hout  f ur t her  appr oval  or  r equest  f or  
waiver.

**************************************************************************

Furnish the electronic ballast manufacturer's warranty, for not less than 
5-years from the date of manufacture of the electronic ballast.  Ballast 
assembly in the lighting fixture, transportation, and on-site storage is 
not to exceed 12-months, thereby permitting 4-years of the ballast 5-year 
warranty to be in service and energized.  State in the warranty that the 
manufacturer agrees to exchange a malfunctioning ballast and promptly ship 
the replacement to the using Government facility, said replacement ballast 
being identical to, or an improvement upon, the original design of the 
malfunctioning ballast.

SECTION 26 51 00.00 40  Page 13



PART 2   PRODUCTS

2.1   DESIGN REQUIREMENTS

Furnish lighting fixtures completely assembled with wiring and mounting 
devices and ready for installation at the locations noted.  Design and 
equip recessed fixtures in suspended ceilings for installation in the type 
of ceiling in which the fixture is installed.  Design fixtures to be 
supported independent of the ceiling.  Equip fixtures with the lamps 
required.

Ensure lighting fixtures conform to UL 1598 .  Ensure fixtures in hazardous 
areas conform to UL 844 .

2.2   COMPONENTS

2.2.1   Fluorescent Lighting Fixtures

2.2.1.1   Fluorescent Lamp Electronic Ballasts

**************************************************************************
NOTE:   El ect r oni c bal l ast s may have syst em 
compat i bi l i t y  pr obl ems when i nst al l ed i n cer t ai n 
envi r onment s.   The pr obl ems mai nl y concer n t he 
r adi at ed and conduct ed EMI  due t o t he r el at i vel y 
hi gh swi t chi ng f r equenci es i nher ent  i n el ect r oni c 
bal l ast s and possi bl y due t o ut i l i zat i on of  t he same 
power  sour ce f or  l i ght i ng and ot her  equi pment .   
Shi el di ng t echnol ogi es t oday can pr event  
i nt er f er ence wi t h sur r oundi ngs,  and t her ef or e t hi s 
i s r ar el y an i ssue.   Envi r onment s wher e el ect r oni c 
bal l ast s have t he pot ent i al  f or  EMI  ar e:

1.   Li br ar i es or  ot her  f aci l i t i es whi ch ut i l i ze 
magnet i c det ect or s t o pr event  t hef t  or  i nvent or y 
cont r ol .   However ,  i t  has been r epor t ed t hat  
el ect r oni c bal l ast s have no i mpact  on t he magnet i c 
det ect or s i f  t he separ at i on di st ance i s gr eat er  t han 
3050 t o 4575 mm 10 t o 15 f eet .   Thi s i ncl udes 
di st ances i n al l  di r ect i ons t hr ough f l oor s,  
cei l i ngs,  and wal l s.

2.   Faci l i t i es usi ng hi gh f r equency power  l i ne 
car r i er  ( PLC)  cont r ol  syst ems,  such as a cent r al  
c l ock syst em.   These PLC syst ems usual l y have a 
50, 000 Hz t o 200 kHz car r i er  f r equency whi ch may be 
af f ect ed by t he har moni cs gener at ed by t he 
el ect r oni c bal l ast s.

3.   Ar eas wher e sensi t i ve el ect r oni c equi pment  i s 
i nst al l ed such as hospi t al  cr i t i cal  car e uni t s,  
ot her  ar eas ut i l i z i ng sensi t i ve el ect r oni c equi pment  
based l i f e suppor t  syst ems,  and el ect r oni c t est i ng 
facilities.

Wi t h pr oper  desi gn consi der at i ons,  el ect r oni c 
bal l ast s shoul d pr ovi de sat i sf act or y per f or mance 
even i n t hese and ot her  sensi t i ve ar eas.   The 
desi gner  must  consi der  f i x t ur e l ocat i on,  f i x t ur e 
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per f or mance char act er i st i cs,  manuf act ur er s '  
r ecommendat i ons,  envi r onment al  const r ai nt s,  et c.  i n 
t he l i ght i ng desi gn.   Edi t  t hi s speci f i cat i on as 
r equi r ed t o sol ve speci f i c  desi gn pr obl ems.

**************************************************************************

Submit fluorescent electronic ballasts  catalog data.  As an option, submit 
the fluorescent fixture manufacturer's electronic ballast specification 
information in lieu of the actual ballast manufacturer's catalog data.  
Include published specifications and sketches.  This information may be 
supplemented by catalog data if required, containing a list of vendors 
with vendor part numbers.

Provide electronic ballasts, meeting as a minimum, the following 
characteristics:

a.  Provide ballasts complying  with UL 935 , NEMA ANSLG C82.11 , NFPA 70 , 
and CEC Title 24  unless specified otherwise.  Ensure transient 
immunity as recommended by IEEE C62.41.1  and IEEE C62.41.2  by 
providing 100 percent electronic high frequency type ballasts with no 
magnetic core and coil components.  Design ballast for the wattage of 
the lamps used in the indicated application.  Design ballasts to 
operate on the voltage system to which they are connected.

b.  A power factor of 0.95 (minimum).

c.  Operates at a frequency of 20,000 Hertz (minimum), and is compatible 
with and not cause interference with the operation of occupancy 
sensors or other infrared control systems.  Provide ballasts operating 
at or above 40,000 Hertz where available.

d.  Light regulation of plus or minus 10 percent lumen output with a plus 
or minus 10 percent input voltage regulation.  Ensure ballasts have 10 
percent flicker (maximum) using any compatible lamp.

e.  A ballast factor between 0.77 (minimum) and 1.00 (maximum).  Current 
crest factor - 1.7 (maximum).

f.  UL listed Class P with a sound rating of "A."

g.  Include circuit diagrams and lamp connections displayed on the ballast.

**************************************************************************
NOTE:   Choose t he br acket ed opt i on and r equi r e 
pr ogr ammed st ar t  bal l ast s f or  Ar my and Ai r  For ce 
projects.

For  Navy pr oj ect s,  pr ovi de i nst ant  st ar t  bal l ast s 
f or  ar eas not  subj ect  t o f r equent  swi t chi ng ( i . e. ,  
mor e t han once ever y t hr ee hour s) .   Pr ovi de 
pr ogr ammed st ar t  bal l ast s f or  ar eas subj ect  t o 
f r equent  swi t chi ng,  i ncl udi ng al l  ar eas cont r ol l ed 
by occupancy sensor s.   I dent i f y f i x t ur es r equi r i ng 
each t ype on t he dr awi ngs.

**************************************************************************

[ h.  Provide instant start ballasts unless otherwise indicated, with 
programmed start where indicated.  Provide instant  start ballasts 
which operate lamps in a parallel circuit configuration that permits 
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the operation of remaining lamps if one or more lamps fail or are 
removed.][  Provide programmed start ballast unless otherwise 
indicated.][  Programmed start ballasts may operate lamps in a series 
circuit configuration.  Provide series/parallel wiring for programmed 
start ballasts where available.

] i.  Provide programmed start ballasts for compact fluorescent fixtures.

j.  Provide ballasts for T-5 and smaller lamps with end-of-life protection 
circuits as required by NEMA ANSLG C78.81  and ANSI C78.901  as 
applicable.

**************************************************************************
NOTE:   A sour ce of  l i ght  ot her  t han f l uor escent  i s 
r ecommended f or  ar eas subj ect  t o t emper at ur es bel ow 
- 17 degr ees C,  0 degr ees F.

**************************************************************************

k.  Provide ballasts capable of starting and maintaining operation at a 
minimum of  -17 degrees C  0 degrees F  unless otherwise indicated.

l.  Provide electronic ballasts with a full replacement warranty of 5 
years from date of manufacture as specified in paragraph ELECTRONIC 
BALLAST WARRANTY," of this section.

Provide T-8 Lamp Ballast with the following characteristics:

**************************************************************************
NOTE:   Tot al  har moni c di st or t i on of  20 per cent  i s 
accept abl e f or  most  appl i cat i ons.

**************************************************************************

a.  Provide T-8 electronic ballasts compatible with the specific amp 
wattages being driven.

b.  For T-8 lamps with 30 watts or lower, provide ballasts with 
anti-striation technology.

c.  Total harmonic distortion (THD):  [20 percent][[____] percent] 
(maximum).

d.  Input wattage.

[ (1) 32 watts (maximum) when operating one F32T8 lamp

][ (2) 62 watts (maximum) when operating two F32T8 lamps

][ (3) 92 watts (maximum) when operating three F32T8 lamps

][ (4) 114 watts (maximum) when operating four F32T8 lamps
]

**************************************************************************
NOTE:   Mul t i l evel  swi t chi ng f or  l i ght  cont r ol  i s  
r ecommended f or  some l ocat i ons,  such as c l assr ooms 
and conf er ence r ooms wher e mul t i l evel  swi t chi ng i s 
desired.

**************************************************************************

e.  Ballast efficacy factor.
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[ (1) 2.54 (minimum) when operating one F32T8 lamp

][ (2) 1.44 (minimum) when operating two F32T8 lamps

][ (3) 0.93 (minimum) when operating three F32T8 lamps

][ (4) 0.73 (minimum) when operating four F32T8 lamps

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

]
**************************************************************************

NOTE:   To avoi d pot ent i al  mai nt enance pr obl ems,  use 
f ol l owi ng br acket ed opt i on onl y when r equest ed by 
t he act i v i t y.

**************************************************************************

[ g.  A single ballast may be used to serve multiple fixtures if they are 
continuously mounted and factory manufactured for that installation 
with an integral wireway.

] Provide F17T8 Lamp Ballast with a total harmonic distortion (THD) of 25 
percent (maximum).

Provide T-5 and T-5 HO Ballast compatible with the specific amp wattages 
being driven.  Ensure total harmonic distortion (THD) is 15 percent 
(maximum).

a.  Input wattage:

[ (1) 45 watts (maximum) when operating one F40 T-5 lamps

][ (2) 74 watts (maximum) when operating two F40 T-5 lamps

][ (3) 105 watts (maximum) when operating three F40 T-5 lamps

] 2.2.1.2   Fluorescent Lamp Electronic Dimming Ballast

**************************************************************************
NOTE:   El ect r oni c di mmi ng bal l ast  may have t he same 
syst em compat i bi l i t y  pr obl ems as nor mal  l i ght  out put  
el ect r oni c bal l ast  when i nst al l ed i n cer t ai n 
envi r onment s.   The pr obl ems mai nl y concer n t he 
r adi at ed and conduct ed EMI  due t o t he r el at i vel y 
hi gh swi t chi ng f r equenci es i nher ent  i n el ect r oni c 
bal l ast  and possi bl y due t o ut i l i zat i on of  t he same 
power  sour ce f or  l i ght i ng and ot her  equi pment .   
Envi r onment s wher e el ect r oni c bal l ast  have t he 
pot ent i al  f or  EMI  ar e l i s t ed i n t he cr i t er i a not e 
f or  el ect r oni c bal l ast .

El ect r oni c di mmi ng bal l ast s as speci f i ed i n t he 
f ol l owi ng par agr aph,  ar e f or  gener al  wor kpl ace 
di mmi ng and dayl i ght  har vest i ng f or  ener gy 
conser vat i on.   For  ar chi t ect ur al  di mmi ng 
appl i cat i ons wi t h ver y l ow l i ght  l evel s,  100 per cent  
t o 1 per cent ,  r evi ew al l  par amet er s of  t hi s 
par agr aph and ensur e compet i t i ve sour ces.
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El ect r oni c di mmi ng bal l ast s can be cont r ol l ed by a 
number  of  devi ces:   manual  di mmer s,  occupancy 
sensor s,  l i ght  l evel  sensor ,  phot osensor s,  and 
t i mer s,  or  wi t h ener gy management  syst ems.   Al l  
cont r ol  t ypes ar e not  speci f i ed her e;  ensur e syst em 
compat i bi l i t y  bet ween bal l ast  and cont r ol s.

I f  di mmi ng bal l ast  and non- di mmi ng bal l ast  ar e used 
i n t he same ar ea,  desi gner  and speci f i er  may need t o 
coor di nat e t he bal l ast  f act or s at  f ul l  l i ght  out put .

**************************************************************************

Provide electronic ballasts meeting the following minimum characteristics:

a.  Ensure compliance with NEMA ANSLG C82.11 , UL 935 , and NFPA 70 , unless 
specified otherwise.  Provide transient immunity as recommended by 
IEEE C62.41.1  and IEEE C62.41.2 .  Ballast dimming capability range - 
from 100 to 5 percent (minimum range) of light output, flicker free, 
and starts lamp at any preset light output setting without first 
having to go to full light output.  Design ballast for the wattage of 
the lamps used in the indicated application.  Design ballasts to 
operate on the voltage system to which they are connected.

b.  Power factor of 0.95 (minimum) at full light output, and 0.90 
(minimum) over the entire dimming range.

c.  Ballast operates at a frequency of 20,000 Hertz (minimum).  Ballast is 
compatible with and not cause interference with the operation of 
occupancy sensors or other infrared control systems.  Provide ballasts 
operating at or above 40,000 Hertz where available.

d.  Ballast factor at full light output is between 0.85 (minimum) and 1.00 
(maximum).  Current crest factor is 1.7 (maximum).

e.  UL listed Class P with a sound rating of "A".

f.  Display circuit diagrams and lamp connections on the ballast.

g.  Provide dimming ballast compatible with specified lighting control 
system.

**************************************************************************
NOTE:   A sour ce of  l i ght  ot her  t han f l uor escent  i s 
r ecommended f or  ar eas subj ect  t o t emper at ur es bel ow -
17 degr ees C, 0 degr ees F.

**************************************************************************

h.  Ballast is capable of starting and maintaining operation at a minimum 
of 17 degrees C  0 degrees F  unless otherwise indicated.

i.  Total harmonic distortion (THD):  20 percent (maximum) over the entire 
dimming range.

j.  Provide ballasts for T-5 and smaller lamps with end-of-life protection 
circuits as required by NEMA ANSLG C78.81  and ANSI C78.901  as 
applicable.

 For T-8 Lamp Ballast, the input wattage for the indicated lamp quantity is:
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a.  35 watts (maximum) when operating one F32T8 lamp.

b.  70 watts (maximum) when operating two F32T8 lamps.

c.  104 watts (maximum) when operating three F32T8 lamps.

[ 2.2.1.3   Fluorescent Electromagnetic Ballasts

**************************************************************************
NOTE:   Gener al l y,  el ect r omagnet i c bal l ast s shoul d 
not  be speci f i ed.   I ncl ude t hi s par agr aph onl y f or  
speci f i c  pr oj ect  r equi r ement s.   I ncl ude t hi s 
par agr aph i f  any of  t he opt i onal  subpar agr aphs ar e 
used.   Del et e l ast  t wo sent ences when onl y compact  
f l uor escent  f i x t ur es par agr aph i s used.

**************************************************************************

Ensure ballasts conform to UL 935 .  Provide high power factor type 
ballasts (0.9 minimum),[ unless indicated otherwise,] designed to operate 
on the voltage system to which they are connected.  Ensure ballasts are 
Class P and have sound rating "A"[ unless otherwise noted].  Design and 
construct fixtures and ballasts to limit the ballast case temperature to 
90 degrees C  195 degrees F  when installed in an ambient temperature of 
[40][_____] degrees C  [105][_____] degrees F .  Provide energy saving 
electromagnetic ballasts for T-8 and T-12 lamps.  Provide three lamp 
fixtures with two ballasts per fixture.

a.  Electromagnetic Energy-Saving Ballasts

**************************************************************************
NOTE:   Ener gy- savi ng bal l ast s ar e gener al l y not  
avai l abl e f or  l ow t emper at ur e appl i cat i ons ( bel ow 10 
degr ees C 50 degr ees F) .   Addi t i onal l y,  t he 
combi nat i on of  ener gy- savi ng bal l ast s and 
ener gy- savi ng l amps ar e not  r ecommended bel ow 15 
degr ees C 60 degr ees F.

**************************************************************************

**************************************************************************
NOTE:   I ncl ude l ast  br acket ed sent ence and use 123 
i nput  wat t age i n l i eu of  136,  when r equi r ed by t he 
Post  or  Base or  Act i v i t y i nvol ved.

**************************************************************************

Ensure ballasts conform to ANSI C82.1 .  Provide energy-saving fluorescent 
ballasts of the CBM certified full light output type[ except where 
fixtures are provided with low temperature ballasts], with an average 
input wattage of[ 40 or less when operating one 32-watt F32T8 lamp][ 45 or 
less when operating two 17 watt F17T8 lamps][ 72 or less when operating 
two 32 watt F32T8 lamps][ 109 or less when operating two 59-watt F96T8 
lamps][ [_____] or less when operating [_____] lamps] tested in accordance 
with ANSI C82.2  methods.[  Provide ballasts which are compatible with 
energy-saving lamps.]

b.  Provide electromagnetic ballasts for compact fluorescent lamps.

c.  Electromagnetic Low Temperature Ballasts
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**************************************************************************
NOTE:   A sour ce of  l i ght  ot her  t han f l uor escent  i s 
r ecommended f or  ar eas subj ect  t o t emper at ur es bel ow 
- 17 degr ees C,  0 degr ees F.   I f  f l uor escent  f i x t ur es 
ar e r equi r ed,  l ow t emper at ur e bal l ast s shoul d be 
i ndi cat ed and speci f i ed wher e ambi ent  t emper at ur es 
may nor mal l y dr op bel ow 10 degr ees C 50 degr ees F i f  
r equi r ed by t he desi gn.   Low t emper at ur e bal l ast s 
ar e not  CBM cer t i f i ed and do not  conf or m t o ANSI  
C82.1.

**************************************************************************

Provide fluorescent ballasts having a minimum starting temperature of [ 
minus 17 degrees C][ minus 28 degrees C] [ zero degrees F][ minus 20 
degrees F]  for 800 milliampere, high output (HO) lamps in fixtures 
mounted[ in cold rooms,][ outdoors,][ in unheated buildings,][ and as 
indicated].

] 2.2.1.4   Fluorescent Lamps

**************************************************************************
NOTE:   Fl uor escent  l amps wi t h mi ni mum CRI  of  82 and 
cor r el at ed col or  t emper at ur e of  5000 K ar e 
r ecommended f or  most  appl i cat i ons.

Low mer cur y l amps must  be speci f i ed on pr oj ect s t hat  
use  1220 mm 4- f oot  l amps and ar e l ocat ed i n t he 
cont i nent al  Uni t ed St at es.   For  ot her  l ocat i ons or  
l amp t ypes,  t he speci f i er  must  ensur e avai l abi l i t y  
of  t he l ow mer cur y l amps.

**************************************************************************

[ a.  Provide T-8 rapid start[ low mercury] lamps rated 32 watts (maximum), 
2800 initial lumens (minimum), CRI of 82 (minimum), correlated color 
temperature of [5000 K][_____], with an average rated life of 20,000 
hours.[  Provide low mercury lamps which have passed the EPA Toxicity 
Characteristic Leachate Procedure (TCLP) for mercury by using the lamp 
sample preparation procedure described in ANSI/NEMA C78.LL 1256 .]

][ b.  Provide T-8 rapid start lamp, 17 watt (maximum), nominal length of  610 
mm 24 inches , 1300 initial lumens, CRI of 82 (minimum), correlated 
color temperature of [5000 K][_____], and an average rated life of 
20,000 hours.

][ c.  Provide T-8 instant start lamp, 59 watts (maximum), nominal length of  
2438 mm 96 inches , minimum CRI of 82, 5700 initial lumens, correlated 
color temperature of [5000 K][_____], and average rated life of 15,000 
hours.

][ d.  Provide T-12 slim line lamps rated 60 watts (maximum), 5750 initial 
lumens (minimum), 12,000 hours average rated life.

][ e.  Provide T-8, U shaped fluorescent lamp, 31 watts maximum, 2600 initial 
lumens (minimum), [5000 K][_____], 82 CRI (minimum), 20,000 hours 
average rated life,[  41.29 mm ][[_____] mm ([_____] inch)]  
[1.625][_____] inch  leg spacing.

][ f.  Provide compact fluorescent lamps:  CRI 82, minimum, [5000 K][_____], 
10,000 hours average rated life, and as follows:
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(1) T-4, twin tube, rated[ 5 watt, 250 initial lumens (minimum)][ 7 
watts, 400 initial lumens (minimum),][ 9 watts, 600 initial lumens 
(minimum),][ and][ 13 watts, 825 initial lumens (minimum),][ as 
indicated].

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

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

2.2.1.5   Compact Fluorescent Fixtures

Provide compact fluorescent fixtures manufactured specifically for compact 
fluorescent lamps with ballasts integral to the fixture.  Providing 
assemblies designed to retrofit incandescent fixtures is prohibited except 
when specifically indicated for renovation of existing fixtures.  Provide 
fixtures using lamps as indicated, with a minimum CRI of 80.

a.  Bare Bulb Retrofit s

Replace 40-watt incandescent bulbs (495 plus lumens) with 11- to 14-watt 
compact fluorescent bulbs (45 plus lumens per watt).  Replace 60-watt 
incandescent bulbs (900 plus lumens) with 15- to 19-watt compact 
fluorescent bulbs (60 plus lumens per watt).  Replace 75-watt incandescent 
bulbs (1200 plus lumens) with 20- to 25-watt compact fluorescent bulbs (60 
plus lumens per watt).  Replace 100-watt incandescent bulbs (1750 plus 
lumens) with 29-watt or greater compact fluorescent bulbs (60 plus lumens 
per watt).

b.  Reflector Type Bulb Retrofits

Replace 50-watt incandescent bulbs (550 plus lumens) with 17- to 19-watt 
compact fluorescent bulbs (33 plus lumens per watt).  Replace 60-watt 
incandescent bulbs (675 plus lumens) with 20- to 21-watt compact 
fluorescent bulbs (40 plus lumens per watt).  Replace 75-watt incandescent 
bulbs (875 plus lumens) with 22-watt or greater compact fluorescent bulbs 
(40 plus lumens per watt).

2.2.1.6   Open-Tube Fluorescent Fixtures

**************************************************************************
NOTE:   Sel ect  one of  br acket ed opt i ons wher e l amp 
br eakage i s det r i ment al ,  such as above f ood count er s.

**************************************************************************

Provide with self-locking sockets, or lamp retainers (two per lamp).[  
Provide lamps with shatter resistant coating, non-yellowing, nominal 
thickness of  0.38 mm  15-mils , and with 97 percent (minimum) light 
transmission.][  Provide a clear polycarbonate protective sleeve with end 
caps, over lamp, with 95 percent (minimum) light transmission.  Rate the 
sleeve to withstand the thermal profile of the lamp and ballast.]

2.2.1.7   Air Handling Fixtures

Provide fixtures used as air handling registers conforming to the 
requirements of NFPA 90A.  Ensure that T8 lamps used in air handling 
fixtures are a minimum of 32 watts.
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[ 2.2.1.8   Electromagnetic Interference Filters

**************************************************************************
NOTE:   Use f i l t er s onl y when speci f i cal l y r equi r ed 
by act i v i t y.   Fi l t er s avai l abl e f or  mount i ng wi t hi n 
l i ght i ng f i x t ur es pr ovi de onl y basi c i nt er f er ence 
suppr essi on.   For  shi el ded encl osur es and secur e 
f aci l i t i es,  pr ovi de power  l i ne f i l t er s i n t he 
c i r cui t s ser vi ng t he l i ght i ng.

**************************************************************************

Provide filters in each fluorescent fixture mounted[ in shielded 
enclosures][ where indicated].[  Provide filters integral to the fixture 
assembly with one filter per ballast and suppress electromagnetic 
interference in the AM radio band from 500 to 1700 kHz.][  Install filters 
in the circuit serving the lighting fixtures mounted where indicated.]

] 2.2.2   High-Intensity-Discharge (Hid) Lighting Fixtures

Ensure conformance with UL 1598 .[  Provide HID fixtures with tempered 
glass lenses when using metal-halide lamps.]

2.2.2.1   HID Ballasts

Provide HID ballasts conforming to UL 1029  and ANSI C82.4 , with a constant 
wattage autotransformer (CWA) or regulator, high power factor type 
(minimum 90 percent).  Provide single-lamp ballasts which have a minimum 
starting temperature of minus  30 degrees C  minus 22 degrees F .  Provide 
ballasts:

a.  Designed to operate on the voltage system to which they are connected.

b.  Designed for installation in a normal ambient temperature of  
[40][_____] degrees C  [105][_____] degrees F .

c.  Constructed so that open circuit operation does not reduce the average 
life.

Provide high-pressure sodium (HPS) ballasts with a solid-state 
igniter/starter with an average life in the pulsing mode of 3500 hours at 
the intended ambient temperature.  Igniter case temperature is not to 
exceed 90 degrees C  195 degrees F  in any mode.

2.2.2.2   High-Pressure Sodium (HPS) Lamps

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

[ a.  Standby HPS Lamps

**************************************************************************
NOTE:   Dual  ARC t ube HPS Lamps may,  under  cer t ai n 
condi t i ons be used as auxi l i ar y st and- by l i ght i ng 
when moment ar y power  i nt er r upt i ons ar e ant i c i pat ed.

**************************************************************************

Provide standby HPS lamps with two arc tubes and an average rated life of 
40,000 hours (minimum), and hot restart instant lumen output of 8 percent, 
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minimum, of total light output.

] b.  Luminaire Efficiency Rating (LER)

(1) Upward efficiency of 0 percent

[ (a)  150-399 watts:  Minimum 58 LER for closed fixture; minimum 68 
for open fixture

][ (b)  400-999 watts:  Minimum 63 LER for closed fixture; minimum 84 
for open fixture

] (2) Upward efficiency of 1 percent-10 percent

[ (a)  150-399 watts:  Minimum 64 LER for closed fixture; minimum 63 
for open fixture

][ (b)  400-999 watts:  Minimum 82 LER for closed fixture; minimum 89 
for open fixture

][ (c)  1000 plus watts:  Minimum 109 LER for open fixture

] (3) Upward efficiency of 11 percent to 20 percent

[ (a)  150-399 watts:  Minimum 78 LER for open fixture

][ (b)  400-999 watts:  Minimum 94 LER for open fixture

] (4) Upward efficiency greater than 20 percent

[ (a)  150-399 watts:  Minimum 75 LER for closed fixture; minimum 77 
for open fixture

] 2.2.2.3   Low-Pressure Sodium Lamps

**************************************************************************
NOTE:   Use l ow- pr essur e sodi um wher e col or  r endi t i on 
i s not  a f act or ,  but  hi gh l amp ef f i c i ency i s.

**************************************************************************

Ensure LPS lamps conform to ANSI ANSLG C78.41 .

2.2.2.4   Metal-Halide Lamps

**************************************************************************
NOTE:   Met al - hal i de l amp saf e oper at i on r equi r es 
l amps t o be t ur ned of f  at  l east  15 mi nut es per  week 
or  l amp may r upt ur e near  t he end of  i t s  expect ed 
l i f e.   Lamp r upt ur e may di schar ge gl ass and 
ext r emel y hot  quar t z ( gr eat er  t han 900 degr ees C)  
i nt o t he sur r oundi ng ar ea.   Ther ef or e,  desi gns f or  
met al - hal i de l amps i ncl ude weekl y t ur nof f  
i nst r uct i ons when cont i nuousl y oper at ed,  24 hour s 
per  day,  7 days per  week.   Det ai l  t hese i nst r uct i ons 
on t he dr awi ngs f or  post i ng at  t he cont r ol  
l ocat i ons.   For  i ndoor  use,  col or  r endi t i on i ndex 
( CRI )  and col or  t emper at ur e ( CCT)  may need t o be 
specified.

**************************************************************************
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[ Provide double-ended, 70 watt lamps, conforming to ANSI C78.1381 .

][ Provide single-ended, wattage as indicated, conforming to ANSI/ANSLG C78.43 .

] Provide lamps with a Luminaire Efficiency Rating (LER):

a.  Upward efficiency of 0 percent

[ (1) 150-399 watts:  Minimum 41 LER for closed fixture

][ (2) 400-999 watts:  Minimum 53 LER for closed fixture; minimum 59 for 
open fixture

][ (3) 1000 plus watts:  Minimum 77 LER for closed fixture

] b.  Upward efficiency of 1 percent-10 percent

[ (1) 150-399 watts:  Minimum 56 LER for closed fixture

][ (2) 400-999 watts:  Minimum 62 LER for closed fixture; minimum 64 for 
open fixture

][ (3) 1000 plus watts:  Minimum 88 LER for open fixture

] c.  Upward efficiency greater than 20 percent

[ (1) 150-399 watts:  Minimum 62 LER for closed fixture; minimum 77 for 
open fixture

][ (2) 400-999 watts:  Minimum 65 LER for closed fixture

] 2.2.3   Incandescent Lighting Fixtures

Use of incandescent lamps and fixtures is prohibited, unless specifically 
indicated otherwise.  Ensure fixtures conform to UL 1598 .

2.2.3.1   Incandescent Lamps

Provide the number, type, and wattage indicated.

2.2.4   Commercial Incandescent Lighting Fixtures

Submit manufacturer's catalog data for commercial incandescent lighting 
fixtures .

Commercial incandescent lighting fixtures include recessed, surface 
mounted, and pendant-mounted luminaires.

Provide [corrosion-resistant nonferrous metal] [sheet steel with 
corrosion-resistant finish] metal parts of fixtures.  Do not use solder or 
self-threading sheet metal screws in the construction of the fixture 
enclosure.

Equip fixtures rated up to and including 300 watts with medium screw-base 
lampholders.  Equip fixtures rated in excess of 300 watts but not more 
than 1,500 watts with mogul screw-base lampholders.  Provide screw shells 
of lampholders, which are electrically connected to the metal part of 
lighting fixtures, or equipment grounding-circuit conductor.
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2.2.4.1   Surface-Mounted Fixtures

Design the surface-mounted fixtures to be fastened to wall or ceiling 
flush-mounted outlet boxes.  Do not subject combustible ceiling materials 
to temperatures in excess of  90 degrees C  195 degrees F .

2.2.4.2   Recessed Fixtures

Design recessed fixtures in suspended ceilings for the type of ceiling 
construction in which the fixture is installed.  Do not subject 
combustible ceiling materials to temperatures in excess of  90 degrees C  
195 degrees F .  Where recessed fixtures are supported on suspended 
ceilings, provide a minimum of four support rods per fixture with no 
support further than  [150] [_____] millimeter  [6] [_____] inches  from the 
edge of the fixture.  Do not support fixtures by acoustic panels.

2.2.4.3   Pendant-Mounted Fixtures

Equip pendant-mounted fixtures with stems and swivel ball-and-socket 
self-aligning hangers. Allow a minimum of a [20] [_____]-degree angle 
swing for all ceiling canopies, and fixture-hanging devices, made of 
seamless brass, aluminum, steel, corrosion-resistant steel tubing, or 
steel conduit not less than  [15] [_____] millimeter  [1/2] [_____] inch  in 
diameter.  Stem length, material, and finish are as noted.

2.2.5   Industrial Incandescent Lighting Fixtures

Submit manufacturer's catalog data for industrial incandescent lighting 
fixtures .

Provide industrial incandescent lighting fixtures with industrial 
porcelain-enameled seamless dome reflectors.  Use ventilated necks and 
hoods tapped for  15 millimeter  1/2 inch  conduit for swivel suspension 
pendant mounting.  Provide lampholders with medium or mogul bases as 
applicable, furnished with incandescent lamps having the wattage rating 
indicated.  Ensure lampholders meet the requirements of UL 1598 .  Provide 
reflectors and sockets as a unit, that are detachable without the use of 
tools, but arranged so that they cannot inadvertently come loose.

2.2.6   Enclosed And Gasketed Vapor-Tight Fixtures

Submit manufacturer's catalog data for enclosed and gasketed vapor-tight 
fixtures .

Provide enclosed and gasketed vapor-tight fixtures suitable for wet or 
damp locations consisting of a cast-aluminum body, cap or matching outlet 
box, porcelain lampholder, glass enclosing globe, cork gaskets, and 
cast-aluminum guards for wall, ceiling, or pendant mounting in accordance 
with UL 1598  and NFPA 70 .

Furnish exposed cast aluminum outlet boxes for wall- and ceiling-mounted 
fixtures with four tapped hubs, 90 degrees apart circumferentially, with 
three cast-aluminum threaded pipe plugs to fit the tapped holes.  Provide 
boxes with ears or lugs for surface mounting to wall or ceiling.  Provide 
body with mounting screws and gasket to ensure a vapor-tight joint between 
the body and outlet box.

Concealed outlet boxes for wall- and ceiling-mounted fixtures may be 
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standard sheet metal boxes.  Provide fixture body with mounting screws and 
gasket to ensure a vapor-tight joint between the body and outlet box.

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

Furnish cast aluminum exposed outlet boxes for pendant-mounted fixtures 
with the fixtures with four tapped hubs, 90 degrees apart 
circumferentially, with three cast-aluminum threaded pipe plugs to fit the 
tapped holes.  Supply boxes with ears or lugs for surface mounting to the 
ceiling.  Provide cast aluminum outlet-box covers for concealed and 
exposed outlet boxes with the center hub tapped for  15 millimeter  1/2-inch  
tapered iron pipe threads.  Provide cover and outlet box with mounting 
screws and gasket to ensure a vapor-tight joint between the cover and 
outlet box.  Provide  15 millimeter  1/2-inch  galvanized rigid steel conduit 
stem.

Provide clear nondiffusing heat-resistant glass enclosing globe, molded in 
one piece into a cylindrical shape, with a closed bowl-shaped bottom and 
an open molded top bead or thread.  Make edges of the open end either 
ground or molded to a smooth, true surface that ensures a vapor-tight 
joint when the globe is fastened to the gasketed body.

Provide a cast-aluminum guard of the same shape as the glass enclosing 
globe which is affixed to the fixture body with threads or setscrews.

2.2.7   Incandescent Lamps

Submit manufacturer's catalog data for incandescent lamps .

Provide [clear] [frosted inside] general-purpose lamps.  Provide lamps 
with wattage ratings up to and including 300 watts with medium brass screw 
bases.  Provide lamps with wattage ratings in excess of 300 watts with 
mogul brass screw bases.

Special-purpose lamps include PAR and R lamps.  Provide PAR lamps with 
clear, molded, heat-resistant, hard-glass bulbs with a parabolic, 
aluminized, inner-bulb wall reflector for spot- or flood-lighting 
applications.  Provide R lamps with clear, soft, blown-glass bulbs with 
silver-deposited, inner-bulb wall reflector for spot or floodlighting 
applications.  Design lamps for operation on 120 volts.

2.2.8   Recess- And Flush-Mounted Fixtures

Provide type that can be relamped from the bottom, with access to ballast 
from the bottom, with trim for the exposed surface of flush-mounted 
fixtures as indicated.

2.2.9   Suspended Fixtures

**************************************************************************
NOTE:   Coor di nat e pendant  sway br aci ng det ai l s wi t h 
t he ar chi t ect .   The ar chi t ect  may pr ef er  t o pr ovi de 
pendant  sway br aci ng det ai l s i n l ocat i ons wher e 
appear ance i s i mpor t ant .   Speci f y shock absor bi ng 
hanger s f or  f i x t ur es i n cer t ai n hazar dous l ocat i ons 
i f  i ndi cat ed.   Speci f y swi vel  hanger s t o sat i sf y 
ant i t er r or i st / f or ce pr ot ect i on r equi r ement s.
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**************************************************************************

Install hangers capable of supporting twice the combined weight of 
fixtures supported by hangers.  Provide with swivel hangers to ensure a 
plumb installation.  Use cadmium-plated steel hangers 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 angle of  0.79 rad  45 degrees .  Brace pendants  1219 mm  4-feet  or 
longer[ provided in shops or hangers] to limit swinging.  Provide 
single-unit suspended[ fluorescent] fixtures with twin-stem hangers.  
Provide multiple-unit or continuous row fluorescent fixtures with tubing 
or stem for wiring at one point and a tubing or rod suspension provided 
for each unit length of chassis, including one at each end.  Provide rods 
with a minimum  4.57 mm  0.18-inch  diameter.

[ 2.2.10   Fixtures For Hazardous Locations

Provide[ fluorescent][ HID][ incandescent] fixtures for hazardous 
locations which conform to UL 844  or which have Factory Mutual 
certification for the class and division indicated.[  Ensure fixtures 
conform to UL 1598  for marine environments as indicated.]

] 2.3   EQUIPMENT

2.3.1   Equipment Identification

2.3.1.1   Manufacturer's Nameplate

Provide each item of equipment with a nameplate bearing the manufacturer's 
name, address, model number, and serial number securely affixed in a 
conspicuous place.  The nameplate of the distributing agent is not 
acceptable.

2.3.1.2   Labels

**************************************************************************
NOTE:   Label i ng of  l i ght i ng component s i s an 
i nexpensi ve and ef f ect i ve met hod f or  hel pi ng 
f aci l i t i es per sonnel  pr oper l y oper at e and mai nt ai n 
t he l i ght i ng syst ems.   Pr ovi de easi l y r eadabl e 
l abel s when st andi ng next  t o t he equi pment ,  and 
dur abl e t o mat ch t he l i f e of  t he equi pment  t o whi ch 
t hey ar e at t ached.   Ref er  t o t he FEMP gui del i nes f or  
l i ght i ng at  
http://www1.eere.energy.gov/femp/regulations/notices_rules.html

**************************************************************************

Provide labeled luminaires in accordance with UL 1598  requirements.  
Clearly mark all luminaires for operation of specific lamps and ballasts 
according to proper lamp type.  Note the following lamp characteristics in 
the format "Use Only [_____]":

a.  Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, 
quad, triple), base type, and nominal wattage for fluorescent and 
compact fluorescent luminaires.

b.  Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or 
coated) for HID luminaires.
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c.  Start type (preheat, rapid start, instant start) for fluorescent and 
compact fluorescent luminaires.

d.  ANSI ballast type (M98, M57, etc.) for HID luminaires.

e.  Correlated color temperature (CCT) and color rendering index (CRI) for 
all luminaires.

Ensure all markings related to lamp type are clear and located where they 
are readily visible to service personnel, but unseen from normal viewing 
angles when lamps are in place.  Clearly mark ballasts indicating 
multi-level outputs and indicate proper terminals for the various outputs.

2.3.2   Power Hook Fixture Hangers

Provide UL listed assembly including through-wired power hook housing, 
interlocking plug and receptacle, power cord, and fixture support loop.  
Provide power hook housing of cast aluminum having two  19 mm  3/4-inch  
threaded hubs, including support hook with safety screw.  Provide fixture 
support loop of cast aluminum with provisions for accepting  19 mm  3/4-inch  
threaded fixture stems.  Include with a power cord  410 mm  16-inches  of 3 
conductor No. 16 Type SO cord.  Provide complete assembly rated[ 120 volts 
or 277 volts, 15 amperes][ 480 volts, 20 amperes].

2.3.3   Auxiliary Instant-On System

**************************************************************************
NOTE:   Speci f y auxi l i ar y quar t z or  compact  
f l uor escent  syst em f or  l umi nar i es wher e 
ext i ngui shi ng of  HI D l amps caused by moment ar y power  
i nt er r upt i ons i s unaccept abl e f or  saf et y or  secur i t y 
r easons,  and i ncl usi on of  a cent r al  emer gency syst em 
i s beyond t he pr oj ect  scope.

**************************************************************************

Provide an UL listed, automatically switched, instant-on [_____][150][250] 
watt[ quartz][ compact fluorescent] lamp.  [Quartz][Compact fluorescent] 
lamp is to come on when the luminaire is initially energized and following 
a momentary power outage.  The lamp is to remain on until the HID lamp 
reaches approximately 60 percent light output.  Design wiring for[ 
quartz][ compact fluorescent] lamp internal to the ballast and independent 
of the incoming line voltage to the ballast.[  Provide instant-on[ 
quartz][ compact fluorescent] system for each HID fixture.][  Provide 
instant-on[ quartz][ compact fluorescent] system as indicated.]

2.3.4   Support Hangers for Lighting Fixtures in Suspended Ceilings

2.3.4.1   Wires

**************************************************************************
NOTE:   Sel ect  z i nc- coat ed st eel  wi r e f or  al l  
l ocat i ons except  t hose l i s t ed i n t he not e i n 
par agr aph WI RES,  FOR HUMI D SPACES.   When spaci ng of  
hanger  wi r es exceeds 1219 mm 4 f eet  or  when heavy 
l i ght i ng f i x t ur es ar e suppor t ed,  8 or  10 gage wi r e 
shoul d be speci f i ed.

**************************************************************************

Use wires that are:  galvanized regular coating, soft temper,  [2.68 mm 
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][[_____] mm ([______] inches)]  [0.1055][_____]-inches  in diameter 
([12][_____] gage).  Ensure wires conform to ASTM A641/A641M .

[ 2.3.4.2   Wires, for Humid Spaces

**************************************************************************
NOTE:   Sel ect  st ai nl ess st eel  or  ni ckel  copper  
al l oy  wi r e f or  f aci l i t i es wher e hi gh humi di t y can 
be expect ed such as l ar ge ki t chens,  di shwashi ng 
ar eas,  et c.   Sel ect  ni ckel  copper  al l oy when hanger s 
ar e used i n an i ndoor  pool  envi r onment .   When 
spaci ng of  hanger  wi r es exceeds 1219 mm 4 f eet  or  
when heavy l i ght i ng f i x t ur es ar e suppor t ed,  8 or  10 
gage wi r e shoul d be speci f i ed.

**************************************************************************

[ Ensure wires conform to ASTM A580/A580M , with composition 302 or 304 
steel, and annealed stainless steel  [2.68 mm][[_____] mm]  
[0.1055][_____]-inches  in diameter ([12][_____] gage).

][ Ensure wires conform to ASTM B164, with UNS NO4400, annealed nickel-copper 
alloy  [2.68 mm][[_____] mm]  [0.1055][_____]-inches  in diameter ([12] 
[_____] gage).

] ][ 2.3.4.3   Straps

**************************************************************************
NOTE:   Nor mal l y wi r e hanger s shoul d be used.   I f  t he 
pr oj ect  i s  i n an ar ea subj ect  t o v i ol ent  st or ms,  
st eel  st r ap or  r od hanger s shoul d be speci f i ed.  
Check wi t h ar ea Engi neer i ng Of f i ce t o det er mi ne i f  
st r aps or  r ods ar e needed.

**************************************************************************

Provide galvanized steel,  25 by 4.76 mm  1 X 3/16-inch  straps, conforming 
to ASTM A653/A653M , with a light commercial zinc coating, or conform to 
ASTM A1008/A1008M  with an electrodeposited zinc coating conforming to 
ASTM B633, Type RS.

][ 2.3.4.4   Rods

**************************************************************************
NOTE:   Nor mal l y wi r e hanger s shoul d be used.   I f  t he 
pr oj ect  i s  i n an ar ea subj ect  t o v i ol ent  st or ms,  
st eel  st r aps or  r od hanger s shoul d be speci f i ed.  
Check wi t h ar ea Engi neer i ng Of f i ce t o det er mi ne i f  
st r aps or  r ods ar e needed.

**************************************************************************

Provide zinc or cadmium coated, threaded, steel rods,  4.76 mm  3/16-inch  
diameter.

] 2.3.5   Factory Applied Finish

**************************************************************************
NOTE:   Thi s par agr aph cover s onl y t he basi c pai nt i ng 
r equi r ement s f or  most  el ect r i cal  equi pment .   I ncl ude 
any speci al  f i ni shes f or  hi gh or  l ow t emper at ur es 
and cor r osi ve at mospher es.

SECTION 26 51 00.00 40  Page 29



**************************************************************************

Provide electrical equipment with factory-applied painting systems which, 
as a minimum, meet the requirements of the NEMA 250 corrosion-resistance 
test.

2.4   ACCESSORIES

2.4.1   Lowering Devices For High-Bay Lighting Fixtures

Submit manufacturer's catalog data for lowering devices  for high-bay 
lighting fixtures.

Provide lowering devices for high-bay lighting fixtures consisting of a 
hand-operated mechanism that connects, disconnects, raises and lowers the 
lighting fixture to permit the servicing and maintenance of fixtures and 
equipment at floor level.  Include with the lowering device: hangers, 
pulleys, beam clamps or suspension fittings, operating cable, hand chain, 
and cable and chain fittings.

Provide open face pulleys with cast-aluminum alloy housings and 
deep-grooved pulley wheels closely shrouded to prevent lines from becoming 
wedged between wheel and housing.  Design pulleys to be straight through 
for top and bottom mounted operating cables and corner type as required.  
Hinge top mounted pulleys with mounting lugs.  Provide fixed bottom 
mounted pulleys with mounting lugs.  Bolt all pulleys to the supporting 
structure.  Support horizontal runs of operating cable with pulleys 
located not more than  [10700] [_____] millimeter  [35] [_____]-feet  apart.

Provide cast-aluminum-alloy housings conforming to ASTM B26/B26M.

Provide malleable-iron fittings conforming to ASTM A47/A47M, and hot-dip 
galvanized coatings conforming to ASTM A123/A123M .

2.4.1.1   Contact Assembly

Provide hangers consisting of a two-piece latching spring-loaded mechanism 
with an upper and lower separable contact assembly and stem and guide 
assembly, with cast-aluminum protective housings.  Provide contacts for 
two-pole, single 2-wire circuits, and four-pole for 3- and 4-wire circuits 
rated 15 amperes at 600 volts and 30 amperes at 250 volts ac.

Include with upper contact assembly an integrally mounted corner pulley 
with threaded hub for electrical-conduit connections and a top flange with 
[lugs] [ears] for mounting.

Include with lower contact assembly fixture adapters and swivel end 
fittings for anchoring operating cable in the stem of the hanger, with 
adapters of hot-dip galvanized malleable iron.

2.4.1.2   Lockbox

Include with terminal fittings an enclosed lockbox with hub, tapped for  
20 millimeter  3/4-inch  conduit, flared conduit end fitting, pulley wheel, 
locking hooks, and hinged cover with provisions for padlocking.

Provide cast-aluminum alloy lockbox and cover, with the flared conduit end 
fitting of hot-dip galvanized malleable iron.
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Mount wall mounted lockbox not less than  [1100] [_____] millimeter and not 
more than [1370] [_____] millimeter  [43] [_____]-inches and not more than 
[54] [_____]-inches  above the floor at the operating level.  Provide 
pulley designed to allow horizontal pull operation of the lowering device 
at the operating level.

2.4.1.3   Cable/Chain

Provide  3 millimeter  1/8-inch  diameter operating cable, 7 by 19 stranded, 
heat- and corrosion-resistant steel aircraft cable with link, cable loops, 
and serving sleeves.  Preform cable with detachable fittings designed for 
connection to the terminal fittings.  Ensure cable conforms to ASTM A368.

Provide hand chains which are separate detachable hand lines to provide 
means for disconnecting, lowering, raising, and reconnecting fixtures.  
Provide hand chain equal in length to the mounting height of the fixture 
and equipped with a snap hook for connection to the terminal end of the 
operating cable, size 4, hot-dip galvanized steel, conforming to 
ASTM A467/A467M , Class MS machine, straight link, steel chain.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   Field Applied Painting

**************************************************************************
NOTE:   Use and coor di nat e pai nt  and coat i ng 
r equi r ement s wi t h Sect i on 09 90 00 PAI NTS AND 
COATI NGS when pr ovi ded i n t he j ob.   I f  Sect i on 
09 90 00 PAI NTS AND COATI NGS i s not  pr ovi ded or  when 
r equi r ement s ar e beyond what  i s speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS,  speci f y t he 
r equi r ement s i n t hi s par agr aph.

**************************************************************************

Paint electrical equipment as required to match finish of adjacent 
surfaces or to meet the indicated or specified safety criteria.  Specify 
painting in Section 09 90 00  PAINTS AND COATINGS.

3.2   INSTALLATION

Ensure all electrical installations conform to IEEE C2 , NFPA 70 , and to 
the requirements specified herein.

3.2.1   Lamps

**************************************************************************
NOTE:   I ndi cat e al l  l amp t ypes and col or s on t he 
l i ght i ng f i x t ur e schedul e.  

**************************************************************************

Deliver lamps to the project in the original cartons.  Install just prior 
to project completion.  Replace lamps installed and used for working light 
during construction prior to turnover to the Government if more than 15 
percent of their rated life has been used.  Test the lamps for proper 
operation prior to turn-over and replace if necessary with new lamps from 
the original manufacturer.  Provide 10 percent spare lamps of each type 
from the original manufacturer.
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3.2.2   Lighting Fixtures

**************************************************************************
NOTE:   Coor di nat e t hese r equi r ement s wi t h 
ar chi t ect ur al  pl ans and speci f i cat i ons.   Ensur e 
r equi r ement s f or  ant i t er r or i sm/ f or ce pr ot ect i on f or  
f i x t ur es i n suspended cei l i ngs ar e i ncl uded i n and 
coor di nat ed wi t h Sect i on 09 51 00 ACOUSTI CAL 
CEI LI NGS by r ef er enci ng ASTM E580/ E580M sei smi c 
r equi r ement s i n t hat  sect i on.

Desi gn l i ght i ng f i x t ur es f or  f aci l i t i es l ocat ed i n 
ear t hquake zones wi t h addi t i onal  suppor t s and 
r est r ai ni ng devi ces as descr i bed i n Ar my TI 809- 04,  
" Sei smi c Desi gn f or  Bui l di ngs. "

**************************************************************************

Set lighting fixtures plumb, square, and level with ceiling and walls, in 
alignment with adjacent lighting fixtures. Secure fixtures in accordance 
with manufacturers' directions and approved drawings, in conformance with 
the requirements of NFPA 70 .  Mounting heights specified or indicated are 
to the bottom of fixture for ceiling-mounted fixtures and to center of 
fixture for wall-mounted fixtures.  Obtain approval of the exact mounting 
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.  Independently support recessed and semi-recessed 
fixtures from the building structure by a minimum of four wires[ or 
straps][ or rods] per fixture and locate near each corner of each 
fixture.  Ceiling grid clips are not allowed as an alternative to 
independently supported light fixtures.  Independently support round 
fixtures smaller in size than the ceiling grid from the building structure 
by a minimum of four wires[ or straps][ or rods] per fixture spaced 
approximately equidistant around the fixture.  Do not support fixtures by 
ceiling acoustical panels.  Where 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  metal 
channels 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 comply with the requirements of Section 09 51 00  
ACOUSTICAL CEILINGS.

3.2.3   Suspended Fixtures

**************************************************************************
NOTE:   Coor di nat e pendant  sway br aci ng det ai l s wi t h 
t he ar chi t ect .   The ar chi t ect  may pr ef er  t o pr ovi de 
pendant  sway br aci ng det ai l s i n l ocat i ons wher e 
appear ance i s i mpor t ant .  

**************************************************************************

Provide suspended fixtures with  0.79 rad  45 degree  swivel hangers so that 
they hang plumb and locate 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 meters  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 systems for end to end 
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wiring and properly aligned to provide a straight and continuous row 
without bends, gaps, light leaks or filler pieces.  Use aligning splines 
on extruded aluminum fixtures to assure hairline joints.  Support steel 
fixtures to prevent "oil-canning" effects.  Ensure fixture finishes are 
free of scratches, nicks, dents, and warps, and matching the color and 
gloss specified.  Finish pendants to match furniture.  Select aircraft 
cable made from stainless steel.  Install canopies finished to match the 
ceiling and are low profile unless otherwise shown.  Ensure maximum 
distance between suspension points is  3.1 meters  10-feet  or as recommended 
by the manufacturer, whichever is less.

[ 3.2.4   Ballasts

[ 3.2.4.1   Remote Ballasts

Mount remote type ballasts or transformers, where indicated, in a well 
ventilated, easily accessible location, within the maximum operating 
distance from the lamp, as designated by the manufacturer.

][ 3.2.4.2   Electronic Dimming Ballasts

Provide all electronic dimming ballasts, controlled by the same 
controller, from the same manufacturer.  Season or burn in all fluorescent 
lamps on electronic dimming ballast control at full light output for 100 
hours before dimming.

] ] 3.3   FIELD QUALITY CONTROL

Upon completion of installation, verify that equipment is properly 
installed, connected, and adjusted.  Conduct an operating test to show 
that equipment operates in accordance with requirements of this section.

3.3.1   Electronic Dimming Ballast

Test for full range of dimming capability.  Observe for visually 
detectable flicker over full dimming range.

3.4   FIELD TESTING

Demonstrate that all incandescent lighting fixtures and their accessories, 
including lowering devices, operate satisfactorily in the presence of the 
Contracting Officer.

Perform operational tests in the presence of the Contracting Officer and 
in accordance with referenced standards in this section.

3.5   MAINTENANCE

**************************************************************************
NOTE:   Requi r e O&M manual s f or  l i ght i ng cont r ol  
syst ems t hat  use l ow vol t age cont r ol  c i r cui t s.   
Exampl e:   Li ght  l evel  sensor s used wi t h di mmi ng 
bal l ast ,  or  occupancy sensor s used wi t h power  packs.

**************************************************************************

Submit operation and maintenance data in accordance with Section 01 78 23  
OPERATION AND MAINTENANCE DATA and as specified herein, showing all light 
fixtures, control modules, control zones, occupancy sensors, light level 
sensors, power packs, dimming ballasts, schematic diagrams  and all 
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interconnecting control wire, conduit, and associated hardware.

Submit documentation that includes contact information, summary of 
procedures, and the limitations and conditions applicable to the project.  
Indicate manufacturer's commitment to reclaim materials for recycling 
and/or reuse.

3.5.1   Operational Service

**************************************************************************
NOTE:   Mai nt enance agr eement s ar e st andar d pr act i ce 
i n t he bui l di ng i ndust r y.   Take- back pr ogr ams r ef er  
t o pr ogr ams i n whi ch t he pr oduct  manuf act ur er  
" t akes- back"  scr ap mat er i al  and/ or  packagi ng 
associ at ed wi t h i t s pr oduct .   Under  a gr een l ease,  
when t he cust omer  no l onger  r equi r es t he use of  t he 
par t i cul ar  pr oduct  or  r equi r es an updat ed model ,  t he 
manuf act ur er  i s obl i gat ed t o r ecl ai m i t  and 
r ef ur bi sh i t  or  di sassembl e i t  f or  r ecycl i ng as 
appr opr i at e.   Usi ng one of  t hese manuf act ur er ' s 
ser vi ces cont r i but es t o t he f ol l owi ng LEED cr edi t :  
MR2.

**************************************************************************

Coordinate with manufacturer for [maintenance agreement] [take-back 
program] for services which reclaim materials for recycling and/or reuse.  
Collect information from the manufacturer about [maintenance agreement] 
[green lease] options, and submit to Contracting Officer.  Placement into 
landfills or burning of reclaimed materials is not allowed.  Indicate 
procedures for compliance with regulations governing disposal of mercury.  
When such a service is not available, seek out local recyclers  to reclaim 
the materials.

        -- End of Section --
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