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Item 14. Continued.
CHANGES TO THE SPECIFICATIONS
1. Replacement Sections — Replace the following sections with the accompanying new sections of the

same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. W9126G-04-R-0044:"

SECTION 01000 CONSTRUCTION SCHEDULE
SECTION 16415A ELECTRICAL WORK, INTERIOR

CHANGES TO THE DRAWINGS

2. Sheet G1101, Seq. 1 of 188: Solicitation Number changed to W9126G-04-R-0044.

3. Sheet MD101, Seq. 36 of 188: Detail 1 — General Note #5 — Add the following to the end of
the note: “Repair all penetrations resulting from removal of existing piping and flue supports.
Re-paint all painted areas discolored by the presence of the piping which is removed.”

4. Sheet MD102, Seq. 37 of 188: General Note #5 — Add the following words to the end of
Note #5: “for all hydronic lines.”

5. Sheet MD103, Seq. 38 of 188: Detail 1 — Replace Note #4 with a new note as follows:

“4. Details 2 and 3 show typical installations of existing outside air and exhaust grilles. All of
these grilles are to be removed, as indicated. These grilles are currently installed into
perforated panels, located in the soffit areas. All such perforated panels shall be replaced as
part of this contract. New perforated panels painted to match existing shall be installed.
Installation shall be performed such that the finished product is bird-proof.”

6. Sheet MS100, Seq. 39 of 188: General Note. #2 — Add the following to the end of the note:
“Refer to Section 01000 for additional schedule information.”

7. Sheet MH101 thru MH132, Seq. 47 thru 78 of 188: Construction Keyed Note #1 — Add the
following to the end of the note: “The plan denotes typical locations for these grilles. Note
that grilles are required at all closet door locations.”

8. Sheet M-501, Seq. 115 of 188: Detail 8 and 9 — Revise the indicated circuit setter flow valve
shown in the return pipe, downstream from the control valve, to be an “Automatic Flow
Control Valve.”

9. Sheet PP102, Seq. 122 of 188: Delete all 4” reduced pressure backflow preventers
indicated. Provide isolation valve only at each location.

10. Sheet PP107, Seq. 127 of 188: Delete all 4” reduced pressure backflow preventers
indicated. Provide isolation valve only at each location.

11. Sheet PP112, Seq. 132 of 188: Delete all 4” reduced pressure backflow preventers
indicated. Provide isolation valve only at each location.

12. Sheet PP117, Seq. 137 of 188: Delete all 4” reduced pressure backflow preventers
indicated. Provide isolation valve only at each location.

13. Sheet PP122, Seq. 142 of 188: Delete all 4” reduced pressure backflow preventers
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indicated. Provide isolation valve only at each location.

14. Sheet PP128, Seq. 148 of 188: Delete all 4” reduced pressure backflow preventers
indicated. Provide isolation valve only at each location.

15. Sheet P-601, Seq. 155 of 188: Revise Item BP-1 to be a Model U909QT-S unit, with %2 cold water
runout size. Revise the note associated with Iltem BP-1 to read “Reduced pressure
type used for HYAC makeup water protection.”

16. Sheet E-001, Seq. 157 of 188:

a. Detail 1, Luminare requirements; add note #10 to read as: “PROVIDE 14 GAUGE
BAKED WHITE ENAMEL 4’ LONG WIRE GUARD.

b. Electrical Legend; add a square with a triangle to the symbol list and add the words
“PADMOUNT TRANSFORMER ” to the respective description line.

c. Electrical Legend; add a rectangle with the word “ MAU ” inside to the symbol list and
add the words “ MAKE UP AIR UNIT CONTROLLER ” to the respective description
line.

17. Sheet ES101, Seq. 159 of 188: Detail 1; change the square symbol representing the
padmount transformer to a square with a triangle inside.

18. Sheet ES102, Seq. 160 of 188: Detail 1; change the square symbol representing the
padmount transformer to a square with a triangle inside.

19. Sheet ES103, Seq. 161 of 188: Detail 1; change the square symbol representing the
padmount transformer to a square with a triangle inside.

20. Sheet ES104, Seq. 162 of 188: Detail 1; change the square symbol representing the
padmount transformer to a square with a triangle inside.

21. Sheet E-101, Seq. 163 of 188: General note “A” (typical). Replace the entire paragraph with:
“ CONTACTOR MAY UTILIZE EXISTING RACEWAY, BOXES AND WIRING TO RECONNECT
TO NEW FAN COIL UNITS. CONTRACTOR SHALL NOTIFY CONTRACTING OFFICER
PRIOR TO BID IF THERE IS A DISCREPANCY WITH CONTRACT DOCUMENT AND
EXISTING CONDITION.”

22. Sheet E-501, Seq. 183 of 188: Replace with revised sheet E-501, dated 09/09/2004.

23. Sheet E-601, Seq. 184 of 188:
a. Delete panelboard schedule for buildings 1054 and 1568.
b. Panelboard HVAC; add the words “OLD MECHANICAL ROOM” to location slot.

24. Sheet E-602, Seq. 185 of 188: Delete panelboard schedule for building 1268.

25. Sheet E-603, Seq. 186 of 188: Panelboard HVAC2; add the words “OLD MECHANICAL
ROOM” to location slot.

END OF AMENDMENT
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Fort Pol k Fy04 Barracks HVAC Upgrade FPABH
ACCOVPANYI NG AMENDMENT NO. 0001 TO SOLI CI TATION NO. W126G 04- R- 0044

SECTI ON 01000

CONSTRUCTI ON SCHEDULE
6/ 2004
Amendnment No. 0001

PART 1 GENERAL

[ AMEL]
1.1 SCHEDULE

Conmence, prosecute, and conplete the work under this contract in
accordance with the followi ng schedul e and Secti on 00700 CONTRACT CLAUSES
COMVENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK and LI QUI DATED DAMAGES:

Conmmrencenent Conpl eti on Li qui dat ed
of Work of Work Danmages
(cal endar (cal endar per cal endar
Item of Work days) days) day
(1) Bldg. 1344 Begi n construction
& 2272 15 Dec. 2004 Conpl eti on
NLT 15 June 2005 $ 500.00
(2) Bldg. 2387 Begi n construction
& 2273 16 June 2005 Conpl eti on
NLT 15 Dec 2005 $ 500. 00
(3) Bldg. 1567 Begi n construction
& 2389 16 Dec 05 Conpl eti on
NLT 15 June 2006 $ 500.00
(4) Bldg. 1949 Begi n construction
& 2045 16 June 06 Conpl eti on

NLT 15 Dec 2006 $ 500. 00

Not e:  Li qui dated damages are not accumul ati ve.
1.1.1 Testing of Heating and Air-Conditioning Systens

The tines stated for conpletion of this project includes all required
testing specified in appropriate specification sections of heating, air
conditioning and ventilation systens including H/AC Commi ssi oni ng.
Exception: boiler conmbustion efficiency test, boiler full |oad tests,
cooling tower performance tests, and refrigeration equipnent full | oad
tests, when specified in the applicable specifications, shall be preforned
in the appropriate heating/cooling season as determ ned by the Contracting
Oficer.

[ AM#1]
1.1.2 Conpl eti on Date Extension

The conpletion date is based on the assunption that the successful offeror
will receive the notice to proceed by the begin construction date. The
completion date will be extended by the nunber of cal endar days after the
above date that the Contractor receives the notice to proceed, except to
the extent that the delay in issuance of the notice to proceed results from
the failure of the Contractor to execute the contract and give the required
performance and paynment bonds within the tine specified in the offer.
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Fort Pol k Fy04 Barracks HVAC Upgrade FPABH
ACCOVPANYI NG AMENDMENT NO. 0001 TO SOLI CI TATION NO. W126G 04- R- 0044

1.2  TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( OCT 1989)
(ER 415- 1- 15) (52. 0001- 4038 1/ 96)

a. This provision specifies the procedure for determ nation of tinme
ext ensi ons for unusually severe weather in accordance with the contract
clause entitled "Default: (Fixed Price Construction).” In order for the
Contracting Oficer to awmard a tine extension under this clause, the
foll owi ng conditions nust be satisfied:

(1) The weat her experienced at the project site during the contract period
must be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project |location during any given nonth.

(2) The unusual ly severe weat her nust actually cause a delay to the
conpl etion of the project. The delay nust be beyond the control and
wi thout the fault or negligence of the contractor.

b. The follow ng schedule of nonthly anticipated adverse weat her del ays
due to precipitation and tenperature is based on National Cceanic and
At nrospheric Adm nistration (NOAA) or similar data for the project |ocation
and will constitute the base line for nonthly weather tinme evaluations.
The contractor's progress schedul e nust reflect these anticipated adverse
weat her delays in all weather dependent activities. Wnd is not considered
in the Monthly Anticipated Adverse Wat her Cal endar Day Schedul e.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

LEESVI LLE/ FT. POLK, LA AREA (FORT POLK AND RESERVE CTRS AT NORTH FORT
POLK AND ALEXANDRI A)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv  DEC
5 5 4 4 5 6 5 4 4 4 4 5

c. Upon acknow edgnent of the Notice to Proceed (NTP) and conti nui ng
t hroughout the contract, the contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to nornally
schedul ed work. Actual adverse weather delay days nust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day.

The nunber of actual adverse weather delay days shall include days inpacted
by actual adverse weather (even if adverse weat her occurred in previous
nonth), be calculated chronologically fromthe first to the | ast day of

each nonth, and be recorded as full days. |If the nunber of actual adverse
weat her del ay days exceeds the nunmber of days anticipated in paragraph "b",
above, the Contracting Oficer will convert any qualifying delays to

cal endar days, giving full consideration for equivalent fair weather work
days, and issue a nodification in accordance with the contract cl ause
entitled "Default (Fixed Price Construction)."

1.3  CONSTRUCTI ON PHASI NG

1.3.1 Phasi ng Requi renents

[ AM#1] See Paragraph 1.1 SCHEDULE

1.4 WORK RESTRI CTI ONS
1.4.1 Wor ki ng Hours

Nor mal wor ki ng hours are Monday through Thursday, 0700 to 1700 hours.
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Fort Pol k Fy04 Barracks HVAC Upgrade FPABH
ACCOVPANYI NG AMENDMENT NO. 0001 TO SOLI CI TATION NO. W126G 04- R- 0044

1.4.2 Security Requirenents

For the duration of this Contract, access to Fort Polk will be del ayed
between 5 nminutes to 30 minutes or nore due to increased security
precautions, including the checking of vehicle occupants' |Ds, vehicle
mani fests, and the searching of all vehicles. Any general or specific
threat to the safety of those working or living at Fort Polk could result
in longer waiting tinmes at the access points to Fort Pol k.

The following are requirenments for contractor enployees entering Fort Pol k:

a. One formof picture ID

b. A menmo fromthe construction conpany on their |etterhead
stating the reason for entry, contract nunber, and the location at Fort Pol k
where the jobsite is |ocated.

c. Al delivery trucks nmust have a bill of |aden and
delivery truck drivers must have a picture ID

d. Enployee ldentification Badges: Contractor personne
shal | wear visible Contractor-furni shed enpl oyee identification badges
whil e physically on the Installation. Each badge shall include, as a
m ni mum the conpany nane, enployee nanme, photograph, Contract Title,
Contract Nunber, and the expiration date of the badge. See Section 01500
TEMPORARY CONSTRUCTI ON FACI LI TIES for additional requirenents.

1.5 UTI LI TI ES
1.5.1 Payment for Uility Services

Water, gas, and electricity are avail able from Gover nnent - owned and

operated systens and will be charged to the Contractor at rates as provided

in Contract O ause 52.236.14 AVAI LABILITY AND USE OF UTILITY SERVI CES
1.5.2 Qut ages

The Contractor shall coordinate all requests for utility outages with the
Contracting Officer in witing 14 days prior to date of requested outage:

a. Water, gas, steam and sewer outages shall be held to a
maxi mum durati on of 4 hours unless otherw se approved in witing.

b. El ectrical outages shall have a maxi num durati on of 4 hours.

c. Al utility outages shall be schedul ed only on Saturdays,
Sundays, or holidays unl ess specific approval is otherw se received.
1.6  STREET CLOSI NGS

The Contractor shall coordinate all requests for street closings with the
Contracting Officer in witing 14 days prior to date of requested outage:

a. One lane traffic shall be maintained at all tines.

b. The final street repair shall be conpleted within 14 days
after the start of any street crossing. Any part of the street
returned to service prior to final repair shall be maintained snmooth
with hot-m x cold-lay surface course.

d. Open cuts across paved roads and streets for utility crossings

will not be allowed. UWility crossings will be acconplished by boring
or jacking procedures only.
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Fort Pol k Fy04 Barracks HVAC Upgrade FPABH
ACCOVPANYI NG AMENDMENT NO. 0001 TO SOLI CI TATION NO. W126G 04- R- 0044

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTI ON (NOT USED)

-- End of Section --
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FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

SECTI ON 16415A

ELECTRI CAL WORK, | NTERI OR
06/ 02
AMENDMENT NO. 1

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C12.11 (1987; R 1993) Instrument Transforners for
Revenue Metering, 10 kV BIL through 350 kV
BIL (0.6 kV NSV through 69 kV NSV)

ANSI C57.12.10 (1988) Safety Requirenents for
Transformers 230 kV and Bel ow 833/ 958
Thr ough 8333/10417 kVA, Single-Phase, and
750/ 862 Through 60 000/80 000/ 100 000
kVA, Three-Phase Wthout Load Tap
Char gi ng; and 3750/4687 Through 60 000/ 80
000/ 100/ 000 kVA Wth Load Tap Chargi ng

ANSI C57.12.13 (1982) Conformance Requirenents for
Liquid-Filled Transformers Used in Unit
Installations, Including Unit Substations

ANSI C57.12. 27 (1982) Conformance Requirenents for
Liquid-Filled Distribution Transfornmers
Used in Pad-Munted Installations,
I ncluding Unit Substations

ANSI C57.12.70 (1978; R 1993) Term nal Markings and
Connections for Distribution and Power
Tr ansf orners

ANSI C78.1 (1991; Cr78.1a; R 1996) Fluorescent Lanps -
Rapi d- Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C78. 1350 (1990) Electric Lanps - 400-Vatt,
100- Vol t, S51 Singl e- Ended Hi gh-Pressure
Sodi um Lanps

ANSI C78. 1351 (1989) Electric Lanps - 250-Watt, 100-Volt
S50 Singl e-Ended Hi gh- Pressure Sodi um Lanps

ANSI C78. 1352 (1990) Electric Lanmps - 1000-Watt,
250- Vol t, S52 Singl e-Ended Hi gh-Pressure
Sodi um Lanps

ANSI C78. 1355 (1989) Electric Lanps - 150-Watt, 55-Volt
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FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

S55 Hi gh- Pressure Sodi um Lanps

ANSI C78. 1375 (1996) 400-Vatt, M9 Singl e- Ended

Met al - Hal i de Lanps
ANSI C78. 1376 (1996) 1000-Watt, MA7 Metal -Halide Lanps
ANSI C78. 20 (1995) Electric Lanps - Characteristics of

I ncandescent Lamps A, G PS, and Sinmlar
Shapes with E26 Medi um Screw Bases

ANSI C78.21 (1995) Physical and El ectri cal
Characteristics - Incandescent Lanps - PAR
and R Shapes

ANSI C80.5 (1995) Rigid Al um num Condui t

ANSI CB82.1 (1997) Specifications for Fluorescent Lanp
Bal  asts \$18. 00$\ F\ X Addenda D & E

ANSI CB2.4 (1992) Ballasts for
Hi gh- I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM D 4059 (1996) Anal ysis of Polychlorinated
Bi phenyl s in Insulating Liquids by Gas
Chr omat ogr aphy

ASTM D 709 (2000) Lami nated Thernosetting Materials

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

| EEE C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Swi tchgear

| EEE C57.100 (1999) Test Procedure for Thermal
Eval uation of O I-Imersed Distribution

Transformers \$avail only as part of
Di stribution, Power, and Regul ating
Transfornmers Stds Col |l ection

| EEE C57.12.00 (1993) Standard Ceneral Requirements for
Li qui d- I mrersed Distribution, Power, and
Regul ati ng Transfornmers

| EEE C57.12.80 (1996) Term nol ogy for Power and
Distribution Transformers \$avail only as
part of Distribution, Power, and
Regul ati ng Transformer Stds Coll ection

| EEE C57.12.90 1999) Test Code for Liquid-Imrersed
Di stribution, Power, and Regul ating
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FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

Transformers and Guide for Short-Circuit
Testing of Distribution and Power
Transformers \$avail only as part of

Di stribution, Power, and Regul ating
Transformers Stds Coll ection

| EEE C57. 13 (1993) Instrunment Transforners

| EEE C57.98 (1993) Cuide for Transformer |npul se Tests
\$avail only as part of Distribution,
Power, and Regul ating Transformers Stds
Col I ection

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 81 (1983) Cuide for Measuring Earth
Resistivity, Gound |Inpedance, and Earth
Surface Potentials of a Ground System
(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMVA 250 (1997) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NEMVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA I CS 1 (1993) Industrial Control and Systemns

NEMA I CS 2 (1993) Industrial Controls and Systens

Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMA I CS 3 (1993) Industrial Control and Systemns
Factory Built Assenblies

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osur es

NEMVA LE 4 (1987) Recessed Luminaires, Ceiling
Conpatibility

NEMA MG 1 (1998) Mdtors and Generators

NEMA M5 10 (1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Mtors

NEMA CS 1 (1996) Sheet-Steel CQutlet Boxes, Device
Boxes, Covers, and Box Supports

NEMA CS 2 (1998) Nonnetallic Qutlet Boxes, Device
Boxes, Covers and Box Supports

NEVA PB 1 (1995) Panel boards

NEMA PB 2 (1995) Deadfront Distribution Sw tchboards
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FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally

Coated Gal vani zed Rigid Steel Conduit and
I nternediate Metal Conduit

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC- 40 and
EPC- 80)

NEVA WD 1 (1999) Ceneral Requirements for Wring
Devi ces

NEMA WD 6 (1997) Wring Devices - D nensional

Requi renent s

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

NFPA 101 (2000) Life Safety Code

NFPA 70 (2002) National Electrical Code

47

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

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

CFR 18 Industrial, Scientific, and Medi cal

Equi pnent
UNDERWRI TERS LABORATORI ES (UL)

1 (2000) Fl exible Metal Conduit

1004 (1994; Rev thru Nov 1999) Electric Mtors

1029 (1994; Rev thru Dec 1997)
Hi gh-Intensity-Di scharge Lanp Ball asts

1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t

1449 (1996; Rev thru Dec 1999) Transient
Vol t age Surge Suppressors

1570 (1995; Rev thru Nov 1999) Fl uorescent
Li ghting Fixtures

1571 (1995; Rev thru Nov 1999) Incandescent
Li ghting Fixtures

1572 (1995; Rev thru Nov 1999) High Intensity
Di scharge Lighting Fixtures

1660 (2000) Liquid-Tight Flexible Nonmetallic
Condui t

20 (1995; Rev thru Oct 1998) GCeneral -Use Snap
Swi t ches

360 (1996; Rev thru Oct 1997) Liquid-Tight

Fl exi bl e Steel Conduit
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ACCOVPANYI NG AMENDMVENT NO. 0001
TO SOLI CI TATION NO. W126G 04- R-0044

(1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

(1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct ors

(1997; Rev Jun 1997) Wre Connectors for
Use with Al um num Conduct ors

(1997; Rev thru Aug 1998) Splicing Wre
Connectors

(1994; Rev thru Feb 1997) Equi pnrent Wring
Terminals for Use with Al um num and/ or
Copper Conductors

(1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Enclosures

(1996; Rev thru Jan 1999) Attachment Pl ugs
and Recept acl es

(1996) Surface Metal Raceways and Fittings

(1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi prent

(1999) Industrial Control Equipnent
(1994; Rev thru Apr 1998) Pol yvinyl
Chl ori de, Polyethyl ene, and Rubber

I nsul ati ng Tape

(1996; Rev Dec 1999) Metallic Qutlet Boxes

(1997; Rev COct 1998) Fittings for Cable
and Condui t

(1996; Rev thru Dec 1999) Nonnetallic
Cut | et Boxes, Flush-Device Boxes, and
Covers

(1999) Lamphol ders, Starters, and Starter
Hol ders for Fluorescent Lanps

(1997) Rigid Metal Conduit

(1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

(1995; Rev thru Apr 1998) Type EB and A
Ri gi d PVC Conduit and HDPE Condui t

(1993; Rev thru Oct 1999) Panel boards

(1994; Rev thru Oct 1998) Electric Mtors
and Generators for Use in Division 1
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UL
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Hazardous (C assified) Locations

(1995; Rev thru Mar 1999) Industrial
Control Equi prent for Use in Hazardous
(A assified) Locations

(1993; Rev thru Mar 1997) Electrical
Metal I'i ¢ Tubi ng

(1998; Rev thru Sep 1999)
Ther nopl astic-1nsul ated Wres and Cabl es

(1995; Rev thru Mar 1999) Electric
Lighting Fixtures for Use in Hazardous
(A assified) Locations

(1995; Rev thru Nov 1999) Mdttor Control
Centers

(1996; Rev Oct 1999) Service-Entrance
Cabl es

(1998) Reference Standard for Service
Equi pnent

(1993; Rev thru Nov 1999) Circuit Breakers
and Circuit-Breaker Enclosures for Use in
Hazardous (C assified) Locations

(1994; Rev thru Apr 1999) CQutlet Boxes and
Fittings for Use in Hazardous (C assified)
Locat i ons

(1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

(1995; Rev thru Oct 97) Emergency Lighting
and Power Equi pnment

(1995; Rev thru Oct 1998) Fl uorescent-Lanp
Bal | asts

(1993; Rev thru May 1998) G ound- Faul t
Circuit-Interrupters

(1994; Rev thru Jun 1998) Encl osed and
Dead- Front Switches

(1999) Electrical Construction Equi pnent
Directory

conformto the requirenents of NFPA 70 and NFPA 101,
requi renents are indicated or shown.
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1

2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pment, conduit, and wiring. The Contractor shall become famliar
with all details of the work and verify all dimensions in the field so that
the outl ets and equi prment shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equi pment and nmaterials shall be
careful ly coordinated with nmechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherwi se, lighting fixtures shall be symretrically |ocated
according to the room arrangenment when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet metal roof decks. |If any conflicts occur
necessitating departures fromthe drawi ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirements of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

. 2.3 Speci al Environnents

.2.3.1 Weat her proof Locati ons

Wring, Fixtures, and equi prent in designated |ocations shall conformto
NFPA 70 requirenents for installation in danmp or wet |ocations.

.2.3.2 Ducts, Plenunms and Ot her Air-Handling Spaces

Wring and equi prent in ducts, plenunms and ot her air-handling spaces shal
be installed using materials and nmethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

.2.4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening.

.2.5 Nanepl at es

.2.5.1 I dentification Namepl ates

Maj or items of electrical equipnent and maj or components shall be
permanently marked with an identification nane to identify the equi pment by
type or function and specific unit nunber as indicated. Designation of
nmotors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification nameplates shall be made
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fi ni shed round- head drive screws, except notors, or approved
nonadhesi ve netal fasteners. When the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and nameplates. In all instances, the naneplate shall be
installed in a conspicuous location. At the option of the Contractor, the
equi prent manufacturer's standard enbossed nanepl ate material w th black

SECTI ON 16415A Page 7



FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

paint-filled letters may be furnished in lieu of lamnated plastic. The
front of each panel board, motor control center, swtchgear, and swtchboard
shal | have a nameplate to indicate the phase letter, correspondi ng col or
and arrangement of the phase conductors. The foll ow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 1/ 4 inch M ni mum 1/ 8 i nch
Hi gh Letters Hi gh Letters
Panel boar ds Control Power Transforners
Starters Control Devices
Safety Switches I nstrunment Transforners

Mot or Control Centers
Tr ansf orners

Equi prent Encl osures
Swi t chgear

Swi t chboar ds

Mbt or s

Each panel, section, or unit in nmotor control centers, swtchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individual
conpartnents in the respective assenbly, including nanepl ates which
identify "future," "spare," and "dedi cated" or "equi pped spaces."

1.2.5.2 Liquid-Filled Transformer Nanepl ates

Power transformers shall be provided with Naneplate C information in
accordance with | EEE C57.12.00. Nanepl ates shall indicate percent

i npedance, voltage, kVA, frequency, number of phases, cooling class,

i nsul ation class, tenperature rise, the nunber of gallons and conposition
of liquid-dielectric, and shall be permanently marked with a statement that
the transformer dielectric to be supplied is non-polychlorinated bi phenyl.
The Contractor shall furnish manufacturer's certification for each
transformer that the dielectric is non-PCB classified, with | ess than 50
ppm PCB content in accordance with paragraph LI QU D D ELECTRI CS.
Certifications shall be related to serial nunmbers on transformer

nanepl ates. Transforner dielectric exceeding the 50 ppm PCB content or
transformers without certification will be considered as PCB insul ated and
wi Il not be accepted.

1.2.6 As-Built Draw ngs

Fol I owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Interior Electrical Equipment

Detail drawi ngs consisting of equi prment draw ngs, illustrations,
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schedul es, instructions, diagranms, and other information necessary
to define the installation. Detail draw ngs shall show the rating
of items and systenms and how the conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or system shall be coordinated and submtted as a unit. Data and
drawi ngs shall be coordinated and included in a single subm ssion
Mul tipl e subm ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Officer. In such cases, a list of data to be
submtted later shall be included with the first subm ssion
Detail drawi ngs shall show physical arrangement, construction
details, connections, finishes, materials used in fabrication
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrica
characteristics, foundation and support details, and equi prment
wei ght. Draw ngs shall be drawn to scal e and/or di mensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a m nimum i ncl ude:

a. Transformers.
b. Swi tchgear

c. Battery systemincluding calculations for the battery and
char ger.

d. Voltage regul ators.

e. Gounding resistors.

f. Mdttors and rotating machinery.
g. Mtor control centers.

h. Busway systens.

i. Single line electrical diagrans including prinmary,
netering, sensing and relaying, control wiring, and control | ogic.

j. Sway bracing for suspended | um naires.

Structural drawi ngs showing the structural or physical features
of maj or equi pment itens, conponents, assenblies, and structures,
i ncludi ng foundations or other types of supports for equi prent and
conductors. These draw ngs shall include accurately scal ed or
di mensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of equi prment and conmponents and the relative
arrangenent and physical connection of related conponents.
Wei ght s of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynamc
forces shall be stated for sw tching devices when such forces mnust
be considered in the design of support structures. The
appropriate detail draw ngs shall show the provisions for
| evel i ng, anchoring, and connecting all itenms during installation
and shall include any recommendati ons nade by the manufacturer

El ectrical draw ngs including single-line and three-Iline
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di agrams, and schematics or elenmentary di agrams of each el ectrical
system internal wiring and field connection diagrans of each

el ectrical device when published by the manufacturer; wring

di agrams of cabinets, panels, units, or separate nountings;

i nterconnection diagrans that show the wiring between separate
conponents of assenblies; field connection diagrans that show the
term nation of wiring routed between separate itenms of equipment;
internal wiring diagranms of equipment showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

I f departures fromthe contract draw ngs are deemed necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shall be submitted with the detail drawi ngs. Approved departures
shal | be nmade at no additional cost to the Governnent.

SD- 03 Product Data
Fault Current and Protective Device Coordination Study

The study shall be subnmitted along with protective device
equi prent submittals. No tine extensions or simlar contract
nodi fications will be granted for work arising out of the
requirenents for this study. Approval of protective devices
proposed shall be based on reconmendati ons of this study, The
CGovernment shall not be held responsible for any changes to
equi prent, device ratings, settings, or additional |abor for
installation of equi pnent or devices ordered and/or procured prior
to approval of the study.

Manuf acturer's Catal og

Dat a conposed of catal og cuts, brochures, circul ars,
speci fications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requi renents of the contract docunents.

Mat eri al, Equipnent, and Fixture Lists

A conmplete item zed listing of equipnment and material s proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itenms proposed, and the name of the
manuf acturer of each item

Install ati on Procedures

Installati on procedures for rotating equi pnent, transformers,
swi tchgear, battery systemnms, voltage regulators, and groundi ng
resistors. Procedures shall include diagrams, instructions, and
precautions required to install, adjust, calibrate, and test
devi ces and equi pnent.

As-Built Draw ngs
The as-built draw ngs shall be a record of the construction as
installed. The drawi ngs shall include all the information shown

on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
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shall be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
shal |l be conplete and show the | ocation, size, dinmensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the
subm ssi on of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submt three full sized sets of the
marked prints to the Contracting O ficer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting O ficer for approval within ten cal endar days from
the tine the drawi ngs are returned to the Contractor

Onsite Tests; G

A detail ed description of the Contractor's proposed procedures
for on-site tests.

SD-06 Test Reports
Factory Test Reports; G
Si x copies of the information described belowin 8 1/2 x 11 inch
bi nders having a mnimum of 5 rings fromwhich material my
readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.
a. A list of equiprment used, with calibration certifications.
b. A copy of measurenments taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments nade.
Field Test Plan; G
A detail ed description of the Contractor's proposed procedures
for onsite test submtted 20 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of complete field test
procedures including tests to be perforned, test equipnent
required, and tolerance linmts.
Field Test Reports; G
Si x copies of the informati on described belowin 8 1/2 x 11 inch

bi nders having a mnimumof 5 rings fromwhich material my
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readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
with tabs.

a. A list of equiprment used, with calibration certifications.
b. A copy of measurenments taken
c. The dates of testing.
d. The equi prent and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustments nade.
h. Final position of controls and device settings.

SD-07 Certificates

Mat eri al s and Equi prent

The I abel or listing of the Underwiters Laboratories, Inc.
wi Il be accepted as evidence that the materials or equi pment
conformto the applicable standards of that agency. In lieu of
this label or listing, a statenent froma nationally recognized,
adequately equi pped testing agency indicating that the itenms have
been tested in accordance with required procedures and that the
materi al s and equi pment conply with all contract requirements will
be accepted. However, nmaterials and equi pnment installed in
hazardous | ocations nust bear the UL | abel unless the data
submtted fromother testing agency is specifically approved in
witing by the Contracting Oficer. Items which are required to
be listed and | abel ed in accordance with Underwiters Laboratories
nmust be affixed with a UL |abel that states that it is UL |isted.
No exceptions or waivers will be granted to this requirement.
Material s and equi prent will be approved based on the
manuf acturer's published data.

For other than equi pnent and materials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the Anerican Society
for Testing and Materials, National Electrical Mnufacturers
Associ ation, or other commercial standard, is acceptable.

1.4  WORKMANSHI P

Mat eri al s and equi pment shall be installed in accordance with NFPA 70,
reconmendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below Materials and equi prment not |isted bel ow
shall be as specified el sewhere in this section. Itens of the sane
classification shall be identical including equi pnent, assenblies, parts,
and conponents.
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2.

1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er diameter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherw se. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. All
conductors shall be copper

.11 Equi prent Manuf act urer Requirenents

VWhen manuf acturer's equi pment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi prent, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer's requiremnments.

1.2 Al um num Conduct or s

Al um num conductors shall not be used.

.1.3 I nsul ati on

Unl ess indicated otherw se, or required by NFPA 70, power and |ighting

wi res shall be 600-volt, Type THW, THHN, or THWconform ng to UL 83,
except that grounding wire may be type TWconform ng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. \Where lighting fixtures require 90-degree Centigrade (Q)
conductors, provide only conductors with 90-degree C insulation or better

1.4 Bondi ng Conduct ors

ASTM B 1, solid bare copper wire for sizes No. 8 AW and snal | er dianeter;
ASTM B 8, O ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di aneter.

.1.5 Servi ce Entrance Cabl es

Service entrance (SE) and underground service entrance (USE) cables, UL 854.

.2 TRANSI ENT VOLTAGE SURCGE PROTECTI ON

Transi ent vol tage surge suppressors shall be provided as indicated. Surge
suppressors shall neet the requirements of |EEE C62.41 and be UL listed and
| abel ed as having been tested in accordance with UL 1449. Surge suppressor
ratings shall be 130 volts rns, operating voltage; 60 Hz; 1-phase; 2 wire

wi th ground; transient suppression voltage (peak |et-through voltage) of 196
volts. Fuses shall not be used as surge suppression

.3 Cl RCU T BREAKERS

.3.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489and UL 877
for circuit breakers and circuit breaker encl osures |ocated in hazardous
(classified) locations. Circuit breakers may be installed in panel boards,
swi t chboards, enclosures, nmptor control centers, or conbinati on notor
controll ers.
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2.3.1.1 Constructi on

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper conductors only in accordance
with UL 486E. Single-pole circuit breakers shall be full nodule size with
not nmore than one pole per nodule. Milti-pole circuit breakers shall be of
the conmon-trip type having a single operating handl e such that an overl oad
or short circuit on any one pole will result in all poles opening

si mul taneously. Sizes of 100 anperes or |ess may consist of single-pole
breakers permanently factory assenmbled into a multi-pole unit having an

i nternal, nechani cal, nontanperable comon-trip mechani smand externa
handle ties. Al circuit breakers shall have a qui ck-make, quick-break
overcenter toggle-type nmechanism and the handl e nmechani sm shall be
trip-free to prevent holding the contacts cl osed against a short-circuit or
sustai ned overload. All circuit breaker handl es shall assume a position
between "ON' and "OFF" when tripped automatically. Al ratings shall be
clearly visible.

2.3.1.2 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the Iine termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rati ng specified for the panel boards and sw tchboards. Ml ded-case circuit
breakers shall have nom nal voltage ratings, maxi mum conti nuous-current
ratings, and maxi mum short-circuit interrupting ratings in accordance wth
NEMA AB 1. Ratings shall be coordinated with system X R rati o.

2.3.1.3 Cascade System Rati ngs
Circuit breakers used in series conbinations shall be in accordance with UL
489. Equi pnent, such as switchboards and panel boards, which house
series-connected circuit breakers shall be clearly marked accordingly.
Series conbi nations shall be listed in the UL Recogni zed Conponent
Directory under "Circuit Breakers-Series Connected."

2.3.2 Del et ed

2.3.3 HACR Circuit Breakers
Circuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nmulti-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equi pnrent shall be marked
"Li sted HACR Type."

2.3.4 Del et ed

2.4 MOTOR SHORT- Cl RCU T PROTECTOR ( M5CP)
Mot or short-circuit protectors shall conformto UL 508 and shall be
provi ded as shown. Protectors shall be used only as part of a conbination
nmotor controller which provides coordi nated notor branch-circuit overl oad
and short-circuit protection, and shall be rated in accordance with the
requi renents of NFPA 70

2.4.1 Construction

Mot or short-circuit protector bodies shall be constructed of high
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tenmperature, dinmensionally stable, long |ife, nonhygroscopic naterials.
Protectors shall fit special MSCP nounting clips and shall not be

i nterchangeable with any commercially avail able fuses. Protectors shal
have 100 percent one-way interchangeability within the A Y letter
designations. All ratings shall be clearly visible.

2.4.2 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.
Letter designations shall be A through Y for notor controller Sizes 0, 1,
2, 3, 4, and 5, with 100,000 anperes interrupting capacity rating. Letter
designations shall correspond to controller sizes as foll ows:

CONTROLLER SI ZE MSCP DESI GNATI ON
NEVA O A-N
NEVA 1 A-P
NEVA 2 A-S
NEVA 3 A-U
NEMA 4 A-W
NEVA 5 A-Y

2.5 CONDU T AND TUBI NG
2.5.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.5.2 El ectrical Plastic Tubing and Conduit
NEMA TC 2.
2.5.3 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.5.4 I nternedi ate Metal Conduit
UL 1242.
2.5.5 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.5.6 Ri gi d Al um num Condui t
ANSI C80.5 and UL 6.
2.5.7 Rigid Metal Conduit

UL 6.
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2.

5.8 Rigid Plastic Conduit

NEMA TC 2, UL 651 and UL 651A

.5.9 Surface Metal Electrical Raceways and Fittings

UL 5.

.6 CONDUI T AND DEVI CE BOXES AND FI TTI NGS

.6.1 Boxes, Metallic CQutl et

NEMA OS 1 and UL 514A

.6.2 Boxes, Nonmetallic, Qutlet and Fl ush-Devi ce Boxes and Covers

NEMA OS 2 and UL 514C.

.6.3 Boxes, Qutlet for Use in Hazardous (C assified) Locations

UL 886.

.6.4 Boxes, Switch (Encl osed), Surface-Munted

UL 98.

.6.5 Fittings for Conduit and Qutl et Boxes

UL 514B.

.6.6 Fittings For Use in Hazardous (C assified) Locations

UL 886.

.6.7 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng

UL 514B.

.7 CONDUI T COATI NGS PLASTI C RESIN SYSTEM

NEMA RN 1, Type A-40.

. 8 CONNECTORS, W RE PRESSURE

.8.1 For Use Wth Copper Conductors

UL 486A.

.8.2 For Use Wth Al um num Conductors

UL 486B.

.9 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT

UL 467.

.9.1 G ound Rods

Ground rods shall be of copper-clad steel conform ng to UL 467 not |ess
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2.

2.

2

than 3/4 inch in diameter by 10 feet in length of the sectional type driven
full length into the earth.

.9.2 G ound Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practicabl e.

.10 ENCL OSURES

NEMA ICS 6 [or NEMA 250] [or UL 698 for use in hazardous (classified)
| ocations,] unless otherw se specified.

.10.1 Cabi nets and Boxes

Cabi nets and boxes with vol une greater than 100 cubic inches shall be in
accordance with UL 50, hot-dip, zinc-coated, if sheet steel

10. 2 Del et ed
10. 3 Del et ed

11 LI GHTI NG FI XTURES, LAMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND

ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by information
and details on the drawi ngs. Additional fixtures, if shown, shall conform
to this specification. Lighting equipnent installed in classified
hazardous | ocations shall conformto UL 844. Lanps, |anphol ders, ballasts,
transformers, electronic circuitry and other l|ighting system conmponents
shal | be constructed according to industry standards. Equi pment shall be
tested and listed by a recogni zed i ndependent testing |aboratory for the
expected installation conditions. Equipment shall conformto the standards
listed bel ow

11,1 Lamps

Lanps shall be constructed to operate in the specified fixture, and shal
function wi thout derating life or output as listed in published data.
Lanps shall nmeet the requirenents of the Energy Policy Act of 1992.

a. Incandescent and tungsten hal ogen | anps shall be designed for 125
volt operation (except for |ow voltage |anps), shall be rated for
mnimmlife of 2,000 hours, and shall have col or tenperature
bet ween 2,800 and 3, 200 degrees Kelvin. Tungsten hal ogen | anps
shal | incorporate quartz capsule construction. Lanps shall comply
with ANSI C78.20 and sections 238 and 270 of ANSI Cr78.21

b. Fluorescent |anps shall have col or tenperature of 4,000 degrees
Kel vin. They shall be designed to operate with the ballasts and
circuitry of the fixtures in which they will be used. Fluorescent
| anps, including spares, shall be manufactured by one manufacturer
to provide for color and performance consistency. Fluorescent
| anps shall conply with ANSI C78.1. Fluorescent tube |anp
efficiencies shall nmeet or exceed the foll ow ng requirenents.

T8, 32 watts (4" 1am) 2800 | unens
T12,34 watts (4" 1am) 2800 | unens
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T8,59 watts (8" lam) 5700 | unens
T12,60 watts (8" lamp) 5600 | unens
T8/ U, 31-32 watts (Ut ube) 2600 | unens
T12/ U, 34 watts (Ut ube) 2700 | unens

2.11.2

(1) Lanps of other lengths or types shall be used only where
speci fied or shown. Lanps shall deliver rated |life when operated
on rapid start ballasts.

Hi gh intensity discharge | anps, including spares, shall be
manuf act ured by one manufacturer in order to provide col or and
performance consistency. High intensity discharge |anmps shall be
designed to operate with the ballasts and circuitry of the
fixtures in which they will be used and shall have wattage, shape
and base as shown. High intensity discharge |anps, unless

ot herwi se shown, shall have nedi um or nogul screw base and m ni mum
starting tenperature of -20 degrees F. Metal halide | anps, unless
ot herwi se shown, shall have nminimum CRI of 65; color tenperature
of 4,300 degrees Kelvin; shall be -BU configuration if used in
base-up position; and shall be -H or high output configuration if
used in horizontal position. Lanps shall conply with al
appl i cabl e ANSI C78. 1350, ANSI C78.1351, ANSI C78.1352, ANS|

C78. 1355, ANSI C78. 1375, and ANSI C78.1376.

Bal | asts and Transforners

Bal | asts or transfornmers shall be designed to operate the designated |anps
within their optimmspecifications, w thout derating the |anps. Lanp and
bal | ast conbi nati ons shall be certified as acceptable by the |anp
manuf act urer.

a.

Low vol tage i ncandescent transforners shall be Class Il UL |isted
120/ 12 volt or 120/24 volt step-down transformers as required for
the | anps shown. Transformers shall be high power factor type and
shall be rated for continuous operation under the specified | oad.
Transformers shall be encased or encased and potted, and nounted
integrally within the lighting fixture unless otherw se shown.

Fl uorescent ballasts shall conmply with ANSI C82.1 and shall be
mounted integrally within fluorescent fixture housing unless

ot herwi se shown. Ballasts shall have maxi num current crest factor
of 1.7; high power factor; Cdass A sound rating; maxi mum operating
case tenperature of 77 degrees F above anbient; and shall be rated
Class P. Unless otherw se indicated, the m ni num nunber of
bal | asts shall be used to serve each individual fixture. A single
bal | ast may be used to serve nmultiple fixtures if they are
continuously mounted, identically controlled and factory

manuf actured for that installation with an integral wreway.

(1) Electronic fluorescent ballasts shall comply with 47 CFR 18
for electromagnetic interference. Ballasts shall withstand line
transients per |EEE C62.41, Category A. Ballasts shall have total
harmoni ¢ distortion between 10 and 20% mi ni num frequency of

20, 000Hz; filanment voltage between 2.5 and 4.5 volts; nmaxi mum
starting inrush current of 20 anperes; and shall conply with the
m ni mum Bal | ast Efficacy Factors shown in the table bel ow.

M ni mum starting tenperature shall be O degrees F. Ballasts shal
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carry a manufacturer's full warranty of three years, including a
m ni mum $10 | abor al |l owance per ball ast.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS

LAMP TYPE OF NOM NAL NUVBER M NI MUM
TYPE STARTER OPERATI ONAL OF BALLAST
& LAMP VOLTAGE LAMPS EFFI CACY
FACTOR
32W T8 rapi d 120 or 277 V 1 2.54
start 2 1. 44
| i near & 3 0.93
Ut ubes 4 0.73
34W T12 rapi d 120 or 277 V 1 2.64
start 2 1.41
| i near & 3 0.93
Ut ubes
59W T8 rapi d 120 or 277 V 2 0. 80
start
| i near
60W T12 rapi d 120 or 277 V 2 0. 80
start
| i near

(2) Magnetic fluorescent ballasts shall be energy-saving,
automatic resetting type, approved for the application by the
Certified Ballast Manufacturers and conplying with ANSI C82.1 and
UL 935. Mninmumballast starting tenperature shall be 40 degrees F
for normal service and O degrees F where cold tenperature

service is required. Magnetic fluorescent ballasts shall have a
bal | ast factor not |ess than shown in the foll ow ng table:

MAGNETI C FLUORESCENT BALLAST FACTORS*

Design starting tenperature above 40 degrees F with 60 Hz i nput frequency

LAMP NUVBER NOM NAL TYPE OF M N. BALLAST
TYPE OF OPERATI ONAL STARTER FACTOR
LAMPS I NPUT VOLTACE & LAMP
25W F25T8 1 120v rapi d start . 96
1 277v . 96
2 120v . 95
2 277v .94
32W F32T8 1 120v rapi d start . 96
1 277v . 95
2 120v . 85
2 277v . 96
96W F96T8 1 120 or 277v i nstant start 1.10
2 . 85
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MAGNETI

*  For

C.

2.11.3

C FLUORESCENT BALLAST FACTORS*
bal | asts not specifically designed for use with dinming controls.

Hi gh intensity discharge ballasts shall conply with UL 1029 and,
if multiple supply types, with ANSI C82.4. Ballasts shall have
m ni mum bal | ast factor of 0.9; high power factor; Cass A sound
rati ng; and maxi mum operating case tenperature of 77 degrees F
above anbient.

(1) Electronic high intensity discharge ballasts shall be
constant wattage autotransformer type; shall have |less than 10%
bal | ast [ oss; shall have total harnonic distortion between 10 and
20% and shall have a minimumstarting tenperature of 0 degrees F

(2) Magnetic high intensity discharge ballasts shall have a
m ni mum starting tenperature of -20 degrees F

Fi xtures

Fi xtures shall be in accordance with the size, shape, appearance, finish,
and performance shown. Unless otherw se indicated, |ighting fixtures shal
be provided with housings, junction boxes, wiring, |anpholders, mounting

supports, trim hardware and accessories for a conplete and operable

i nst al

[ ati on. Recessed housings shall be m nimum 20 gauge cold rolled or

gal vani zed steel as shown. Extruded al um num fixtures shall have m ni mum
wal I thickness of 0.125 inches. Plastic |lenses shall be 100% virgin

acryl i
shal |
Al zak

a.

c or as shown. dass |lenses shall be tenpered. Heat resistant glass
be borosilicate type. Conoi d recessed reflector cones shall be
with clear specular lowiridescent finish.

I ncandescent fixtures shall conmply with UL 1571. | ncandescent
fixture specular reflector cone trins shall be integral to the
cone and shall be finished to match. Painted trimfinishes shal
be white with mninumreflectance of 88% Low voltage

i ncandescent fixtures shall have integral step-down transforners.

Fl uorescent fixtures shall comply with UL 1570. Recessed ceiling
fixtures shall conply with NEMA LE 4. Fixtures shall be plainly
mar ked for proper lanp and ballast type to identify |anp dianeter
wattage, color and start type. Marking shall be readily visible
to service personnel, but not visible fromnormal view ng angles.
Fl uorescent fixture lens franes on recessed and surface nounted
troffers shall be one assenmbly with mitered corners. Parabolic

| ouvers shall have a low iridescent finish and 45 degree cut-off.
Louver intersection joints shall be hairline type and shal

conceal rmounting tabs or other assenbly methods. Louvers shall be
free from bl emi shes, lines or defects which distort the visua
surface. Integral ballast and wireway compartnents shall be
easily accessible without the use of special tools. Housings
shal | be constructed to include groundi ng necessary to start the

| anps. Open fixtures shall be equipped with a sleeve, wre guard,
or other positive nmeans to prevent lanps fromfalling. Medium

bi - pi n | anphol ders shall be twist-in type with positive | ocking
position. Long conpact fluorescent fixtures and fixtures
utilizing U bend | anps shall have clanps or secondary | anmphol ders
to support the free ends of the |anps.

Hi gh intensity discharge fixture shall conply with UL 1572.

SECTI ON 16415A Page 20



FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

Recessed ceiling fixtures shall conply with NEMA LE 4. Reflectors
shal | be anodi zed al umi num Fixtures for horizontal |anps shal
have position oriented | amphol ders. Lanphol ders shall be

pul se-rated to 5,000 volts. Fixtures indicated as classified or
rated for hazardous |ocations or special service shall be designed
and independently tested for the environnment in which they are
installed. Recessed lens fixtures shall have extruded al um num
lens frames. Ballasts shall be integral to fixtures and shall be
accessi ble without the use of special tools. Renote ballasts
shal | be encased and potted. Lanps shall be shielded fromdirect
view with a UV absorbing material such as tenpered gl ass, and
shall be circuited through a cut-off switch which will shut off
the lanp circuit if the lens is not in place.

d. Emergency lighting fixtures and accessories shall be constructed
and independently tested to neet the requirenments of applicable
codes. Batteries shall be Nicad or equal with no required
mai nt enance, and shall have a minimumlife expectancy of five
years and warranty period of three years.

e. Exit Signs

Exit signs shall be ENERGY STAR conpliant, thereby neeting the follow ng
requi renents. Input power shall be less than 5 watts per face. Letter
size and spaci ng shall adhere to NFPA 101. Lum nance contrast shall be

greater than 0.8. Average |um nance shall be greater than 15 cd/ n?
nmeasured at nornmal (0O degree) and 45 degree viewi ng angles. M ninum

| um nance shall be greater than 8.6 cd/ n? nmeasured at normal and 45 degree
viewi ng angles. Maxinmumto mni num | um nance shall be |ess than 20:1
nmeasured at nornmal and 45 degree view ng angles. The manufacturer warranty
for defective parts shall be at |east 5 years.

2.11. 4 Lanphol ders, Starters, and Starter Hol ders
UL 542
2.12 MOTORS, AC, FRACTI ONAL AND | NTEGRAL

Motors, ac, fractional and integral horsepower, 500 hp and smaller shal
conformto NEMA MG 1 and UL 1004for notors; NEMA M5 10 for energy
management sel ection of pol yphase nmotors; and UL 674 for use of notors in
hazardous (classified) locations. |In addition to the standards |isted
above, notors shall be provided with efficiencies as specified in the table
"M Nl MUM NOM NAL EFFI Cl ENCI ES" bel ow.

2.12.1 Rat i ng

The horsepower rating of motors should be limted to no nore than 125
percent of the maxi mum | oad bei ng served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
not or size should be used.

2.12.2 Mot or Efficiencies
Al permanently wi red pol yphase notors of 1 hp or nore shall neet the
m nimum full -1 oad efficiencies as indicated in the followi ng table, and as

specified in this specification. Mtors of 1 hp or nore with open, drip
proof or totally enclosed fan cool ed encl osures shall be high efficiency
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type, unless otherw se indicated. Mdtor efficiencies indicated in the
tabl es apply to general - purpose, single-speed, polyphase induction notors.
Applications which require definite purpose, special purpose, special
frame, or special nounted pol yphase induction nmotors are excluded from
these efficiency requirenments. Mdtors provided as an integral part of
nmotor driven equi pnent are excluded fromthis requirenment if a mninum
seasonal or overall efficiency requirement is indicated for that equi prment
by the provisions of another section.

M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS

kw 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 80.0
1.12 86.5 86.5 85.5
1.49 87.5 86.5 86.5
2.24 89.5 89.5 86.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.0 89.5
7.46 91.7 91.7 90. 2
11. 2 92.4 93.0 91.0
14.9 92.4 93.0 92.4
18. 7 93.0 93.6 93.0
22.4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 93.6
44.8 95.0 95.0 94.1
56.9 95.0 95.0 94.5
74. 6 95.0 95.4 94.5
93.3 95.4 95.4 95.0
112.0 95.8 95.8 95.4
149.0 95.4 95.8 95.4
187.0 95.4 96. 2 95.8
224.0 95.4 95.0 95.4
261.0 94.5 95.4 95.0
298.0 94.1 95.8 95.0
336.0 94.5 95.4 95.4
373.0 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTCRS
kw 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 78.5
1.12 87.5 86.5 85.5
1.49 88.5 86.5 86.5
2.24 89.5 89.5 88.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.7 91.0
7.46 91.7 91.7 91.7
11. 2 92.4 92.4 91.7
14.9 92.4 93.0 92.4
18. 7 93.0 93.6 93.0
22.4 93.6 93.6 93.0
29.8 94.1 94.1 93.6
37.3 94.1 94.5 94.1
44.8 94.5 95.0 94.1
56.9 95.0 95.4 94.5
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TOTALLY ENCLOSED FAN- COOLED MOTCRS
74. 6 95.4 95.4 95.0
93.3 95.4 95.4 95.4
112.0 95.8 95.8 95.4
149.0 95.8 96. 2 95.8
187.0 95.6 96. 2 95.9
224.0 95.4 96.1 95.8
261.0 94.5 96. 2 94.8
298.0 94.5 95.8 94.5
336.0 94.5 94.5 94.5
373.0 94.5 94.5 94.5
M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5
10 91.7 91.7 90. 2
15 92.4 93.0 91.0
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
50 94.1 94.5 93.6
60 95.0 95.0 94.1
75 95.0 95.0 94.5
100 95.0 95.4 94.5
125 95.4 95.4 95.0
150 95.8 95.8 95.4
200 95.4 95.8 95.4
250 95.4 96. 2 95.8
300 95.4 95.0 95.4
350 94.5 95.4 95.0
400 94.1 95.8 95.0
450 94.5 95.4 95.4
500 94.5 94.5 94.5
TOTALLY ENCLOSED FAN- COOLED MOTCRS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7
15 92.4 92.4 91.7
20 92.4 93.0 92.4
25 93.0 93.6 93.0
30 93.6 93.6 93.0
40 94.1 94.1 93.6
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TOTALLY ENCLOSED FAN- COOLED MOTCRS

50 94.1 94.5 94.1
60 94.5 95.0 94.1
75 95.0 95.4 94.5
100 95.4 95.4 95.0
125 95.4 95.4 95.4
150 95.8 95.8 95.4
200 95.8 96. 2 95.8
250 95.6 96. 2 95.9
300 95.4 96.1 95.8
350 94.5 96. 2 94.8
400 94.5 95.8 94.5
450 94.5 94.5 94.5
500 94.5 94.5 94.5

2.13 MOTOR CONTROLS AND MOTOR CONTROL CENTERS

2.13.1 Gener al
NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845.
Panel boar ds suppl ying non-Ilinear |oads shall have neutrals sized for 200
percent of rated current.

2.14  PANELBQARDS
Dead-front construction, NEMA PB 1 and UL 67.

2.15  RECEPTACLES

2.15.1 Heavy Duty Grade

NEMA WO 1. Devices shall conformto all requirements for heavy duty
recept acl es.

2.15.2 Standard Grade
UL 498.
2.15.3 Ground Fault Interrupters
UL 943, Class A or B.
2.15.4 NEMA St andard Receptacl e Configurations
NEVA WD 6.
a. Single and Dupl ex, 15-Anmpere and 20- Anpere, 125 Volt

15- anmpere, non-locking: NEMA type 5-15R, |ocking: NEMA type L5-15R
20- anpere, non-locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

b. Deleted
c. Deleted
d. Deleted
e. Deleted
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f. Deleted
g. Deleted

2.16 Servi ce Entrance Equi pnent
UL 869A.

2.17 SPLI CE, CONDUCTOR
UL 486C.

2.18 POVNER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBQARDS
Assenblies shall be metal -encl osed, freestandi ng general - purpose type in
accordance with NEMA PB 2, UL 891, and | EEE C37.20.1 and shall be installed
to provide front and rear access. Busses shall be copper. Assenbly shal
be approxi mately 90 inches high; arrangenment of circuit breakers and ot her
items specified shall be as indicated. The withstand rating and
interrupting capacity of the switchboards and circuit breakers shall be
based on the maxi mum fault current avail able.

2.18.1 Crcuit Breakers
Circuit breakers shall be stationary.

2.19 SNAP SW TCHES
UL 20.

2.20 TAPES

2.20.1 Pl astic Tape
UL 510.

2.20.2 Rubber Tape
UL 510.

2.21  TRANSFORMERS
Singl e- and three-phase transformers shall have two w ndi ngs per phase.
Ful | -capacity standard NEMA taps shall be provided in the primary w ndings
of transformers unl ess otherw se indicated. Three-phase transformers shal
be configured with delta-we w ndings, except as indicated. "T"
connections may be used for transformers rated 15 kVA or bel ow

2.21.1 Del et ed

2.21.2 Li qui d- I nsul ated Transforners
| EEE C57.12.00, ANSI C57.12.10, ANSI C57.12.13, ANSI C57.12.27, ANSI
C57.12.70, |EEE C57.12.80, |EEE C57.12.90, |EEE C57.98, and | EEE C57.100.
Transformers may be the mineral-oil insulated, silicone, or the
hi gh- nol ecul ar wei ght hydrocarbon (HWWH) type. Voltage and KVA ratings
shall be as indicated. Pressure relief valves and relays required for safe

operation in an interior location or vault shall be provided. Single kVA
rati ngs shown are based on self-cool ed operation. Transformers rated above
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300 kVA shall be equipped with features to permit the future addition of
cooling fans, controls, and wiring. Tenperature rise shall not exceed 55/65
degrees C under full | oad operation in an anbient tenperature of 40

degrees C. Percent voltage inpedance shall be manufacturer's standard.

The basic inpulse insulation level (BIL) rating shall be not |ess than 95
kV for the distribution voltage shown. Nanepl ates shall be provided in
accordance with | EEE C57.12. 00.

2.21.3 Average Sound Level
The average sound level in decibels (dB) of transformers shall not exceed

the following dB I evel at 12 inches for the applicable kVA rating range
listed unl ess ot herw se indicated:

kVA Range dB Sound Level
1-50 50
51- 150 55
151- 300 58
301- 500 60
501- 700 62
701- 1000 64
1001- 1500 65
1501 & above 70

2.22 | NSTRUVENT TRANSFORVERS
2.22.1 CGener a

Instrument transforners shall conply with ANSI Cl12.11 and | EEE C57. 13.
Instrunment transfornmers shall be configured for mounting in/on the device
to which they are applied. Polarity marks on instrument transformers shal
be visually evident and shown on draw ngs.

2.22.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or w ndowtype transforners are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transforners shall have a BIL rating consistent with the rated BIL
of the associated switchgear or electric power apparatus bushings, buses or
conductors. Current transfornmers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.5. O her
t hermal and mechanical ratings of current transforner and their primry

| eads shall be coordinated with the design of the circuit breaker and shal
be not less than the nonentary rating of the associated circuit breaker
Circuit protectors shall be provided across secondary | eads of the current
transformers to prevent the accidental open-circuiting of the transfornmers
whi | e energi zed. Each term nal of each current transformer shall be
connected to a short-circuiting termnal block in the circuit interrupting
nmechani sm cabi net, power transformer term nal cabinet, and in the

associ ated instrunent and rel ay cabinets.

2.22.2.1 Current Transformers for Power Transforners
Single-ratio bushing type current transformers shall be provided internally

around power transformer bushings as shown. Single-ratio units shall have
a mni mum netering accuracy class of 0.3B-0.5.
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2.22.2.2 Current Transformers for kWH and Demand Metering (Low Vol tage)

Current transformers shall conformto | EEE C57.13. Provide current

transformers with a nmetering accuracy Cass of 0.3 through B-0.5, with a

m nimum RF of 1.5 at 30 degrees C, with 600-volt insulation, and 10 kV BIL.
Provi de butyl - nol ded, w ndowtype current transformers nounted on the

transformer | ow voltage bushings. Route current transformer leads in a

| ocation as renote as possible fromthe power transfornmer secondary cabl es

to permit current measurenments to be taken wi th hook-on-ameters.

2.23 W RI NG DEVI CES

NEVMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

2.24 Liquid-Di el ectrics

Liquid dielectrics for transforners, capacitors, and other liquid-filled
el ectrical equiprment shall be non-pol ychl orinated bi phenyl (PCB) mnera
oil or less flanmable liquid as specified. Nonflamable fluids shall not
be used. Tetrachl oroethyl ene (perchl oroethylene) and 1, 2, 4

trichl orobenzene fluids shall be certified by the manufacturer as having
| ess than 50 parts per mllion (ppn) PCB content. |In lieu of the

manuf acturer's certification, the Contractor may subnit a test sanple of
the dielectric in accordance with ASTM D 4059 at a testing facility
approved by the Contracting Oficer. Equipnent with test results

i ndi cating PCB | evel exceeding 50 ppm shall be repl aced.

PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potential

nmet hod described in EEE Std 81. The maxi mum resi stance of a driven ground
shal | not exceed 25 ohns under normally dry conditions. |If this resistance
cannot be obtained with a single rod, additional rods not less than 6 feet
on centers, or if sectional type rods are used, additional sections may be
coupled and driven with the first rod. In high-ground-resistance, UL
listed chem cally charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohns neasured not |ess than 48 hours after rainfall,
the Contracting Oficer shall be notified i nediately. Connections bel ow
grade shall be fusion welded. Connections above grade shall be fusion

wel ded or shall use UL 467 approved connectors.

3.1.2 Groundi ng Conduct ors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardl ess of the type of conduit. Equipnment grounding
bars shall be provided in all panel boards. The equi pment groundi ng
conductor shall be carried back to the service entrance grounding
connection or separately derived groundi ng connection. Al equipnent
groundi ng conductors, including metallic raceway systens used as such
shal | be bonded or joined together in each wiring box or equi pnment

encl osure. Metallic raceways and groundi ng conductors shall be checked to
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assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these groundi ng
conductors by an approved means per NFPA 70. Wen switches, or other
utilization devices are installed, any designated grounding term nal on
t hese devices shall al so be bonded to the equi pment groundi ng conduct or
junction with a short jumnper.

3.2 W RI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherw se indicated, wiring shall consist of

i nsul ated conductors installed in rigid alumnumconduit, rigid plastic
conduit, electrical netallic tubing, intermediate nmetal conduit. Wre fill
in conduits shall be based on NFPA 70 for the type of conduit and wire

i nsul ati ons specified.

3.2.1 Condui t and Tubi ng Systemns

Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRI NG METHODS. M ni num si ze of raceways shall be
1/2 inch. Only nmetal conduits will be permitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonnetallic conduit and tubing may be used in
danp, wet or corrosive |locations when pernitted by NFPA 70 and the conduit
or tubing systemis provided with appropriate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EMI may be installed in concrete
and grout in dry locations. EM installed in concrete or grout shall be
provided with concrete tight fittings. EMI shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL |listed adapters
shall be used to connect EMI to rigid nmetal conduit, cast boxes, and
conduit bodies. Alum numconduit may be used only where installed exposed
in dry locations. Nonalum num sl eeves shall be used where al um num conduit
passes through concrete floors and firewalls. Penetrations of above grade
floor slabs, time-rated partitions and fire walls shall be firestopped in
accordance with Section 07840A FI RESTOPPI NG  Except as ot herwi se
specified, IMC may be used as an option for rigid steel conduit in areas as
permtted by NFPA 70. Raceways shall not be installed under the firepits
of boilers and furnaces and shall be kept 6 inches away from parallel runs
of flues, steam pipes and hot-water pipes. Raceways shall be conceal ed
within finished walls, ceilings, and floors unless otherw se shown.
Raceways crossing structural expansion joints or seismic joints shall be
provided with suitable expansion fittings or other suitable neans to
conpensate for the building expansi on and contraction and to provide for
continuity of grounding. Wring installed in [underfloor duct systen]
[underfl oor raceway system shall be suitable for installation in wet

| ocati ons.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 50 feet in [ ength and contains
nore than the equival ent of two 90-degree bends, or where the raceway is
nore than 150 feet in length. The pull wire shall be of No. 14 AWG
zinc-coated steel, or of plastic having not |ess than 200 pounds per square

SECTI ON 16415A Page 28



FY04 BARRACKS UPGRADES ACCOVPANYI NG AMENDMVENT NO. 0001
FORT PCLK, LQUI SI ANA TO SOLI CI TATION NO. W126G 04- R-0044

inch tensile strength. Not |ess than 10 inches of slack shall be left at
each end of the pull wre.

3.2.1.2 Condui t St ub- Ups

VWere conduits are to be stubbed up through concrete floors, a short el bow

shall be installed below grade to transition fromthe horizontal run of
conduit to a vertical run. A conduit coupling fitting, threaded on the

i nside shall be installed, to allow terninating the conduit flush with the

finished floor. Wring shall be extended in rigid threaded conduit to

equi prent, except that where required, flexible conduit may be used 6 inches
above the floor. Enmpty or spare conduit stub-ups shall be plugged flush

with the finished floor with a threaded, recessed plug.

3.2.1.3 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.010 inch thick pipe-wapping

pl astic tape applied with a 50 percent overlay, or shall have a
factory-applied polyvinyl chloride, plastic resin, or epoxy coating system

3.2.1.4 Installing in Slabs Including Sl abs on G ade

Conduit installed in slabs-on-grade shall be rigid steel or IMC. Conduits
shall be installed as close to the nmiddle of concrete slabs as practicable
wi t hout disturbing the reinforcenent. CQutside dianeter shall not exceed
1/3 of the slab thickness and conduits shall be spaced not closer than 3

di ameters on centers except at cabinet |ocations where the slab thickness
shal |l be increased as approved by the Contracting O ficer. \Where conduit

is run parallel to reinforcing steel, the conduit shall be spaced a m ni mum
of one conduit diameter away but not |ess than one inch fromthe

rei nforcing steel.

3.2.1.5 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-metal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgment of plaster, dirt, or trash in raceways,
boxes, fittings and equi pment shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.6 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanps, conduit hangers, threaded C-cl anps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachment shall be by wood
screws or screwtype nails to wood; by toggle bolts on holl ow masonry
units; by expansion bolts on concrete or brick; by machine screws, wel ded
t hreaded studs, heat-treated or spring-steel-tension clanps on steel work.
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Nai | -type nyl on anchors or threaded studs driven in by a powder charge and
provided with | ock washers and nuts may be used in lieu of expansion bolts
or machi ne screws. Raceways or pipe straps shall not be welded to stee
structures. Cutting the main reinforcing bars in reinforced concrete beans
or joists shall be avoided when drilling holes for support anchors. Holes
drilled for support anchors, but not used, shall be filled. |In partitions
of light steel construction, sheet-metal screws may be used. Raceways
shal |l not be supported using wire or nylon ties. Raceways shall be

i ndependently supported fromthe structure. Upper raceways shall not be
used as a neans of support for |ower raceways. Supporting means shall not
be shared between el ectrical raceways and nechani cal piping or ducts.
Cabl es and raceways shall not be supported by ceiling grids. Except where
permtted by NFPA 70, wiring shall not be supported by ceiling support
systems. Conduits shall be fastened to sheet-netal boxes and cabinets with
two | ocknuts where required by NFPA 70, where insul ating bushings are used,
and where bushi ngs cannot be brought into firmcontact with the box;

ot herwi se, a single | ocknut and bushing may be used. Threadless fittings
for electrical metallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not

requi red when EMI rests on steel stud cutouts.

3.2.1.7 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenmbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.8 Exposed Ri sers

Exposed risers in wire shafts of nultistory buildings shall be supported by
U cl anp hangers at each floor level, and at intervals not to exceed 10
feet.

3.2.2 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.2.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |ess than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nmore than 100 feet |ong and of 277 volts
nore than 230 feet long, frompanel to |oad center, shall be no smaller
than No. 10 AWG Cass 1 rempte control and signal circuit conductors
shall be not less than No. 14 AW C ass 2 renmpte control and signa
circuit conductors shall be not less than No. 16 AWG O ass 3 | ow ener gy,
renote-control and signal circuits shall be not |less than No. 22 AWG

3.2.2.2 Use of Al um num Conductors in Lieu of Copper

Al um num conductors shall not be used.
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3.2.2.3 Cabl e Splicing

Splices shall be nade in an accessible |location. Crinping tools and dies
shal | be approved by the connector manufacturer for use with the type of
connector and conduct or

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and snal |l er dianeter shall be made with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be made with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materi al
equi valent to the conductor insulation

b. Geater Than 600 Volt: Cable splices shall be made in accordance
with the cabl e manufacturer's reconmmendati ons and Section 16375A
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

3.2.2.4 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
VWere several feeders pass through a common pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particul ar
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(CQ
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be rmade by
col or-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and |l arger, identification shall be made
by col or-coded insulation, or conductors with black insulation my
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 3 inches of length near the end, or other method as
submtted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be made
by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped metal foil markers,
or equival ent neans as approved. Control circuit termnals of
equi prent shall be properly identified. Term nal and conduct or
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking is not acceptable.
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3.

3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evations are approxi mate, except where mini num nmounti ng hei ghts
for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall sw tches shall be nmounted 48 inches above finished floors.
Switch and outl et boxes |ocated on opposite sides of fire rated walls shal
be separated by a m ni mum hori zontal distance of 24 inches. The tota
conbi ned area of all box openings in fire rated walls shall not exceed 100
square inches per 100 square feet. Maxi mum box areas for individual boxes
infire rated walls vary with the manufacturer and shall not exceed the
maxi mum speci fied for that box in UL Elec Const Dir. Only boxes listed in
UL Elec Const Dir shall be used in fire rated walls.

. 3.1 Box Appli cations

Each box shall have not |ess than the volume required by NFPA 70 for numnber
of conductors enclosed in box. Boxes for nmetallic raceways shall be |isted
for the intended use when located in nornmally wet |ocations, when flush or
surface nmounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
mounting lighting fixtures shall be not |less than 4 inches square, or

oct agonal , except smaller boxes may be installed as required by fixture
configuration, as approved. Cast-nmetal boxes with 3/32 inch wall thickness
are acceptable. Large size boxes shall be as shown. Boxes in other

| ocations shall be sheet steel except that al um num boxes may be used with
al um num condui t, and nonnetallic boxes may be used with nonnetallic
conduit and tubing or nonnetallic sheathed cable system when permtted by
NFPA 70. Boxes for use in masonry-block or tile walls shall be
square-cornered, tile-type, or standard boxes havi ng square-cornered,
tile-type covers.

.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machi ne screws.
Penetration of nore than 1-1/2 inches into reinforced-concrete beans or
nmore than 3/4 inch into reinforced-concrete joists shall avoid cutting any
mai n reinforcing steel. The use of brackets which depend on gypsum
wal | board or plasterboard for primary support will not be permitted. In
partitions of light steel construction, bar hangers with 1 inch |ong studs,
nmount ed between netal wall studs or netal box mounting brackets shall be
used to secure boxes to the building structure. Wen netal box mounting
brackets are used, additional box support shall be provided on the side of
t he box opposite the brackets. This additional box support shall consist
of a mninmum 12 inch |long section of wall stud, bracketed to the opposite
side of the box and secured by two screws through the wall board on each
side of the stud. Metal screws nay be used in lieu of the metal box
nmount i ng brackets.
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3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 1/4 inch fromthe finished surface. Boxes nounted in conbustible
wal s or ceiling material shall be mounted flush with the finished surface.
The use of gypsum or plasterboard as a means of supporting boxes will not
be permitted. Boxes installed for concealed wiring shall be provided wth
sui tabl e extension rings or plaster covers, as required. The bottom of
boxes installed in masonry-block walls for concealed wiring shall be
mounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be located horizontally to avoid cutting webs of bl ock
Separ ate boxes shall be provided for flush or recessed fixtures when
required by the fixture termnal operating tenmperature, and fixtures shal
be readily renpvable for access to the boxes unless ceiling access panels
are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-neta

boxes having threadl ess connectors and sheet metal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 24 inches fromthe box.

3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of

zi nc-coated sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of steel with
baked enanel finish or inpact-resistant plastic and shall be ivory. Screws
shall be of nmetal with countersunk heads, in a color to match the finish of
the plate. Plates shall be installed with all four edges in continuous
contact with finished wall surfaces w thout the use of mats or simlar

devices. Plaster fillings will not be permitted. Plates shall be installed
with an alignnent tolerance of 1/16 inch. The use of sectional-type
device plates will not be permitted. Plates installed in wet |ocations

shal | be gasketed and provided with a hinged, gasketed cover, unless
ot herwi se specified.

3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 15 or 20-ampere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 amperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of ivory or to match color of switch handles in the same room or
to harnonize with the color of the respective wall, and supported by
nmounting strap having plaster ears. Contact arrangenent shall be such that
contact is made on two sides of an inserted blade. Receptacle shall be
side- or back-wired with two screws per terminal. The third grounding pole
shal |l be connected to the nmetal nounting yoke. Switched receptacles shal
be the same as other receptacles specified except that the ungrounded pol e
of each suitable receptacle shall be provided with a separate term nal

Only the top receptacle of a duplex receptacle shall be wired for swi tching
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application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Cass A type unless

ot herwi se shown. Gound fault circuit protection shall be provided as
requi red by NFPA 70 and as indicated on the draw ngs.

3.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the environment, danmp or wet
as applicable, and the housings shall be labeled to identify the all owabl e
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |locations", "Wt Locations", "Wt Location Only
When Cover C osed". Assenblies shall be installed in accordance with the
manuf acturer's recomendati ons.

3.5.2.1 Danp Locati ons

Receptacles in damp | ocations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-metal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacl e opening.
The cap shall be either a screwon type pernanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hinge.

3.5.2.2 Wet Locati ons

Receptacles in wet |ocations shall be installed in an assenbly rated for
such use whether the plug is inserted or wthdrawn, unless otherw se
indicated. In a duplex installation, the receptacle cover shall be
configured to shield the connecti ons whether one or both receptacles are in
use. Assenblies which utilize a self-sealing boot or gasket to maintain
wet | ocation rating shall be furnished with a conpati ble plug at each
receptacle location and a sign notifying the user that only plugs intended
for use with the sealing boot shall be connected during wet conditions.

3.6 WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wal
switch handl e and switch plate color shall be ivory. Wring terninals
shall be of the screw type or of the sol derless pressure type having

sui tabl e conductor-rel ease arrangerment. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 20-anpere 277
-volt for use on alternating current only.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the type indicated. When service
di sconnecting neans is a part of an assenbly, the assenbly shall be listed
as suitable for service entrance equi pnent. Enclosures shall be sheet
metal with hinged cover for surface nounting unl ess otherw se indicated.

3.8 PANELBOARDS AND LOADCENTERS

Circuit breakers and switches used as a notor disconnecting nmeans shall be
capabl e of being | ocked in the open position. Door |ocks shall be keyed
ali ke. Namepl ates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and mounted in a hol der behind a
clear protective covering. Busses shall be copper
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3.8.1 Loadcenters
Loadcenters shall be circuit breaker equipped.
3.8.2 Panel boar ds

Panel boards shall be circuit breaker or fusible switch equi pped as
i ndi cated on the draw ngs.

3.9 UNDERGROUND SERVI CE

Unl ess ot herwi se indicated, interior conduit systems shall be stubbed out 5
feet beyond the building wall and 2 feet bel ow finished grade, for
interface with the exterior service lateral conduits. CQutside conduit ends
shal | be bushed when used for direct burial service |lateral conductors.
Qut si de conduit ends shall be capped or plugged until connected to exterior
conduit systems. Underground service |ateral conductors will be extended
to building service entrance and terminated in accordance with the

requi renents of Section 16375A ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND
and NFPA 70.

3.10 MOTORS

Each notor shall conformto the hp and voltage ratings indicated, and shal
have a service factor and other characteristics that are essential to the
proper application and performance of the motors under conditions shown or
specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 200 volts. Unless otherw se specified, al
nmotors shall have open franes, and continuous-duty classification based on
a 40 degree C anbient tenperature reference. Polyphase notors shall be
squirrel -cage type, having normal -starting-torque and | ow starting-current
characteristics, unless other characteristics are specified in other
sections of these specifications or shown on contract draw ngs. The
Contractor shall be responsible for selecting the actual horsepower ratings
and other motor requirenents necessary for the applications indicated.
VWen el ectrically driven equi pment furni shed under other sections of these
specifications materially differs fromthe design, the Contractor shal
make t he necessary adjustments to the wiring, disconnect devices and
branch-circuit protection to accombdate the equi pnment actually install ed.

3.11 TRANSFORMER | NSTALLATI ON

Thr ee- phase transformers shall be connected only in a delta-we
configuration as indicated. "T" connections may be used for transforners
rated at 15 kVA or below. Dry-type transforners shown [ocated within 5 feet
of the exterior wall shall be provided in a weatherproof enclosure.

Transformers to be located within the building may be provided in the

manuf acturer's standard, ventilated indoor enclosure designed for use in 40
degrees C anbient tenperature, unless otherw se indicated.

3.12 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ball asts in interior or building nounted applications.

3.12. 1 Lamps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
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conpletion. Lanps installed and used for working light during construction
shal |l be replaced prior to turnover to the Government if nore than 15% of
their rated Iife has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | anps from
the original manufacturer. 10% spare |anps of each type, fromthe origina
manuf acturer, shall be provided.

3.12.2 Li ghting Fixtures

Fi xtures shall be as shown and shall conformto the follow ng
specifications and shall be as detailed on the drawings. |Illustrations
shown on the drawi ngs are indicative of the general type desired and are
not intended to restrict selection to fixtures of any particul ar

manuf acturer. Fixtures of simlar designs and equival ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved. |In suspended acoustica
ceilings with fluorescent fixtures, the fluorescent enmergency I|ight
fixtures shall be furnished with self-contained battery packs.

3.12. 2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation

3.12.2.2 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures
shall be in accordance with NFPA 70 and manufacturer's recomrendati ons.
VWere seismc requirenents are specified herein, fixtures shall be
supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sane fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the same fire rating as the ceiling, in conformance w thUL
Elec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.12.2.3 Fixtures for Installation in Gid Type Ceilings

Fixtures for installation in grid type ceilings which are smaller than a
full tile shall be centered in the tile. 1 by 4 foot fixtures shall be
mounted along the grid rail as shown. Wrk above the ceiling shall be
coordi nated anmong the trades to provide the lighting |ayout shown.

Fi xtures mounted to the grid shall have trimexactly conpatible with the
grid. Contractor shall coordinate trins with ceiling trades prior to
ordering fixtures. Metric fixtures shall be designed to fit the netric
grid specified. Fixtures in continuous rows shall be coordinated between
trades prior to ordering. Fixtures shall be nounted using independent
supports capabl e of supporting the entire weight of the fixture. No
fixture shall rest solely on the ceiling grid. Recessed fixtures installed
in seismc areas should be installed utilizing specially designed seisnic
clips. Junction boxes shall be supported at four points.

3.12.2. 4 Suspended Fi xtures
Suspended fixtures shall be provided with swi vel hangers or hand-straights

so that they hang plumb. Pendants, rods, or chains 4 feet or |onger
excluding fixture shall be braced to prevent swaying using three cables at
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120 degrees of separation. Suspended fixtures in continuous rows shal

have internal w reway systens for end to end wiring and shall be properly
aligned to provide a straight and continuous row w t hout bends, gaps, |ight
| eaks or filler pieces. Aligning splines shall be used on extruded
aluminum fixtures to assure hairline joints. Steel fixtures shall be
supported to prevent "oil-canning" effects. Fixture finishes shall be free
of scratches, nicks, dents, and warps, and shall match the col or and gl oss
specified. Pendants shall be finished to match fixtures. Aircraft cable
shal |l be stainless steel. Canopies shall be finished to match the ceiling
and shall be low profile unless otherw se shown. Maxi mum di stance between
suspensi on points shall be 10 feet or as reconmended by the manufacturer
whi chever is |ess.

Suspended fixtures installed in seisnic areas shall have 45% swi vel hangers
and shall be located with no obstructions within the 45%range in al
directions. The stem canopy and fixture shall be capable of 45% sw ng.

3.12. 3 Bal | asts

Renote type ballasts or transformers, where indicated, shall be mounted in
a well ventilated, easily accessible location, wthin the maxi num operating
di stance fromthe | anp as designated by the manufacturer.

3.12. 4 Emer gency Light Sets

Emergency |ight sets shall conformto UL 924 with the number of heads as
i ndicated. Sets shall be permanently connected to the wiring system by
conductors installed in short |lengths of flexible conduit.

3.13 BATTERY CHARGERS
Battery chargers shall be installed in conformance with NFPA 70.
3.14  EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on

t he drawi ngs shall be furnished and installed under this section of the
speci fications. Connections shall conply with the applicable requirenents
of paragraph WRI NG METHODS. Flexible conduits 6 feet or less in length
shall be provided to all electrical equipment subject to periodic renoval,
vi bration, or movenent and for all motors. Al motors shall be provided

wi th separate grounding conductors. Liquid-tight conduits shall be used in
danp or wet | ocations.

3.15 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTS AND COATI NGS

3.16 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any damage to buil ding, piping, or equipnent
shall be repaired by skilled mechanics of the trades involved at no
additional cost to the Government.
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3.

17 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting O ficer 7 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunmber and name of test

equi prent, and test results. Al field test reports will be signed and
dated by the Contractor.

17,1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pment which
are damaged due to inproper test procedures or handling.

L17.2 G ound- Resi stance Tests

The resistance of each groundi ng el ectrode shall be measured using the

fall-of-potential method defined in IEEE Std 81. Soil resistivity in the
area of the grid shall be measured concurrently with the grid neasurenents.
G ound resi stance neasurenents shall be nmade before the el ectrical

di stribution systemis energized and shall be nade in normally dry

condi tions not less than 48 hours after the last rainfall. Resistance
nmeasur enents of separate groundi ng el ectrode systens shall be nade before

the systens are bonded together bel ow grade. The conbi ned resistance of

separate systens may be used to neet the required resistance, but the

speci fied nunber of electrodes nmust still be provided.

a. Single rod electrode - 25 ohms.

.17.3 Cabl e Tests

The Contractor shall be responsible for identifying all equi pnent and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly di sconnected prior to performng

i nsul ation resistance testing. An insulation resistance test shall be
performed on all |ow and medi um vol tage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one minute between each conduct or
and ground and between all possible conbinations of conductors. The

m ni mum val ue of resistance shall be:

R in negohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet)

Each cable failing this test shall be repaired or replaced. The repaired
cable systemshall then be retested until failures have been elim nated.

3.17.3.1 Medi um Vol t age Cabl e Tests

a. Continuity test.

b. I nsul ati on resi stance test.
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c. DC high-potential test.
3.17.3.2 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
3.17. 4 Met al Encl osed Bus Duct Tests
a. Insulation Resistance phase-to-phase, all conbinations.
b. Insulation resistance phase-to-ground, each phase.
c. AC or DC high-potential test.
d. Phase rotation test.
3.17.5 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. Operation and sequence of reduced voltage starters.
c. Hi gh potential test on each wi nding to ground.
d. Insulation resistance of each wi nding to ground.
e. Vibration test.
f. Dielectric absorption test on nmotor and starter.
3.17.6 Liquid-Filled Transformer Tests

The following field tests shall be performed on all liquid-filled
transformers.

a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.
c. Correct phase sequence.
d. Correct operation of tap changer

3.17. 7 Dry-Type Transformer Tests

The following field tests shall be performed on all dry-type transforners.

a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.

3.17.8 Crcuit Breaker Tests

The following field tests shall be performed on circuit breakers.
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3.17.8.1 Circuit Breakers, Ml ded Case

a. Insulation resistance test phase-to-phase, all conbinations.

b. Insulation resistance test phase-to-ground, each phase.

3.

c. Closed breaker contact resistance test.
d. Manual operation of the breaker.
18 OPERATI NG TESTS

After the installation is conpleted, and at such time as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denpbnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submtted in accordance wi th paragraph FI ELD TEST REPORTS.

.19 FI ELD SERVI CE

.19.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equiprment, as well as all major elenents
of the operation and mai ntenance nmanuals. Additionally, the course

i nstructions shall denobnstrate all routine maintenance operations. A VHS
format video tape of the entire training shall be submtted.

.19.2 Install ati on Engi neer

After delivery of the equi prment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equi pnent, assist in the perfornmance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi pment.

.20  ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
mat eri al or operation have been corrected.

-- End of Section --
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