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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  pr ocur ement ,  i nst al l at i on,  and 
t est i ng of  el ect r i cal  wi r i ng syst ems f or  
const r uct i on pr oj ect s.

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

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

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

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

**************************************************************************
NOTE:   These wi r i ng syst ems pr i mar i l y  i nvol ve 
vol t ages of  600 vol t s and l ess and ext er i or  
syst ems.   When vol t ages gr eat er  t han 600 vol t s ar e 
br ought  t o a f ac i l i t y ,  consul t  and use Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON;  
Sect i on 26 11 16 SECONDARY UNI T SUBSTATI ONS;  Sect i on 
33 71 01 OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON;  and 
Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED 
TRANSFORMERS OR 26 12 21 SI NGLE- PHASE PAD- MOUNTED 
TRANSFORMERS as r equi r ed.   Requi r ement s f or  
mat er i al s and pr ocedur es f or  speci al  or  unusual  
desi gn shoul d be added as necessar y t o f i t  speci f i c  
projects.

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

**************************************************************************
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NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
t he pr oj ect  dr awi ngs.

1.   Wher e speci f i cat i on i dent i f i es t ype,  s i ze,  
col or ,  f i ni sh,  or  ot her  def i ni t i ve i nf or mat i on t o be 
" as i ndi cat ed, "  t he engi neer  shal l  i ncl ude t he 
i nf or mat i on on t he dr awi ngs.

2.   Locat i on of  manhol es,  handhol es,  duct s,  and 
cables.

3.   Types of  wi r e and cabl e;  number  and si zes of  
conductors.

4.   Li mi t s of  each hazar dous l ocat i on,  c l ear l y 
i ndi cat i ng c l ass,  di v i s i on,  and gr oup cl assi f i cat i on 
of  each hazar d.

5.   Speci al  condi t i ons.
**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM B1 ( 2013)  St andar d Speci f i cat i on f or  
Har d- Dr awn Copper  Wi r e

ASTM B8 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Concent r i c- Lay- St r anded Copper  Conduct or s,  
Har d,  Medi um- Har d,  or  Sof t

SECTI ON 26 27 29  Page 5



NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA KS 1 ( 2013)  Encl osed and Mi scel l aneous 
Di st r i but i on Equi pment  Swi t ches ( 600 V 
Maximum)

NEMA RN 1 ( 2005;  R 2013)  Pol yvi nyl - Chl or i de ( PVC)  
Ext er nal l y Coat ed Gal vani zed Ri gi d St eel  
Condui t  and I nt er medi at e Met al  Condui t

NEMA ST 20 ( 1992;  R 1997)  St andar d f or  Dr y- Type 
Tr ansf or mer s f or  Gener al  Appl i cat i ons

NEMA TC 14 ( 2002)  St andar d f or  Rei nf or ced 
Ther moset t i ng Resi n Condui t  ( RTRC)  and 
Fittings

NEMA TC 2 ( 2013)  St andar d f or  El ect r i cal  Pol yvi nyl  
Chl or i de ( PVC)  Condui t

NEMA WD 1 ( 1999;  R 2015)  St andar d f or  Gener al  Col or  
Requi r ement s f or  Wi r i ng Devi ces

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

NFPA 303 ( 2016)  Fi r e Pr ot ect i on St andar ds f or  
Mar i nas and Boat yar ds

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 1203 ( 2013;  Repr i nt  Apr  2018)  UL St andar d f or  
Saf et y Expl osi on- Pr oof  and 
Dust - I gni t i on- Pr oof  El ect r i cal  Equi pment  
f or  Use i n Hazar dous ( Cl assi f i ed)  Locat i ons

UL 1569 ( 2018)  UL St andar d f or  Saf et y Met al - Cl ad 
Cables

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

UL 486A- 486B ( 2018)  UL St andar d f or  Saf et y Wi r e 
Connectors

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 498 ( 2017;  Repr i nt  Nov 2017)  UL St andar d f or  
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Saf et y At t achment  Pl ugs and Recept acl es

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

UL 510 ( 2017)  UL St andar d f or  Saf et y Pol yvi nyl  
Chl or i de,  Pol yet hyl ene and Rubber  
I nsul at i ng Tape

UL 514B ( 2012;  Repr i nt  Nov 2014)  Condui t ,  Tubi ng 
and Cabl e Fi t t i ngs

UL 514C ( 2014;  Repr i nt  Dec 2014)  Nonmet al l i c  
Out l et  Boxes,  Fl ush- Devi ce Boxes,  and 
Covers

UL 651 ( 2011;  Repr i nt  Jun 2016)  UL St andar d f or  
Saf et y Schedul e 40 and 80 Ri gi d PVC 
Condui t  and Fi t t i ngs

UL 67 ( 2018)  UL St andar d f or  Saf et y Panel boar ds

UL 83 ( 2017)  UL St andar d f or  Saf et y 
Ther mopl ast i c- I nsul at ed Wi r es and Cabl es

UL 869A ( 2006)  Ref er ence St andar d f or  Ser vi ce 
Equipment

UL 870 ( 2016)  UL St andar d f or  Saf et y Wi r eways,  
Auxi l i ar y Gut t er s,  and Associ at ed Fi t t i ngs

UL 943 ( 2016;  Repr i nt  Feb 2018)  UL St andar d f or  
Saf et y Gr ound- Faul t  Ci r cui t - I nt er r upt er s

1. 2   RELATED REQUI REMENTS

Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on wi t h addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   SUBMITTALS

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

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

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

**************************************************************************
NOTE:   Modi f y submi t t al s par agr aphs t o ensur e t hat  
an appr opr i at e submi t t al  i s  r equi r ed f or  each i t em 
i n t he pr oj ect .

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

SD- 02 Shop Dr awi ngs

Panel boar ds;  G[ ,  [ _____] ]

Tr ansf or mer s;  G[ ,  [ _____] ]

Wi r eways;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Receptacles

Encl osed ci r cui t  br eaker s;  G[ ,  [ _____] ]

Di sconnect  swi t ches;  G[ ,  [ _____] ]

Condui t  and f i t t i ngs ( each t ype)

Power  cent er ;  G[ ,  [ _____] ]
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Gr oundi ng and bondi ng equi pment

Devi ce pl at es

Wi r es and cabl es

Out l et  boxes and cover s

Tr ansf or mer s;  G[ ,  [ _____] ]

Spl i ce and t er mi nat i on component s

Wireways

Cabi net s,  j unct i on boxes,  and pul l  boxes

Mount i ng st r aps

Condui t  suppor t

Mar i ne s i gnal  l ant er n;  G[ ,  [ _____] ]

Sol ar  power  st at i on;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Tr ansf or mer  t est s;  G[ ,  [ _____] ]

600- vol t  wi r i ng t est ;  G[ ,  [ _____] ]

Gr oundi ng syst em t est ;  G[ ,  [ _____] ]

Sol ar  power  st at i on t est ;  G[ ,  [ _____] ]

  Submi t  t est  r esul t s f or  appr oval  i n r epor t  f or mat .

SD- 07 Cer t i f i cat es

Sol ar  power  st at i on;  G[ ,  [ _____] ]

  Submi t  coor di nat i on dat a as speci f i ed i n par agr aph ent i t l ed 
" Sol ar  Power  St at i on. "

1. 4   QUALI TY ASSURANCE

1. 4. 1   Tr ansf or mer  Test s

Submi t t al  shal l  i ncl ude r out i ne NEMA ST 20 t r ansf or mer  t est  r esul t s on each 
t r ansf or mer  and al so i ncl ude r esul t s of  NEMA desi gn and pr ot ot ype t est s 
t hat  wer e made on t r ansf or mer s el ect r i cal l y  and mechani cal l y equal  t o t hose 
specified.

1. 4. 2   Gr oundi ng Syst em Test s

Submi t t al  shal l  i ncl ude wr i t t en r esul t s of  each t est  and i ndi cat e l ocat i on 
of  r ods as wel l  as r esi st ance and soi l  condi t i ons at  t he t i me measur ement s 
wer e made.
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PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

**************************************************************************
NOTE:   Wher e possi bl e use nonmet al l i c  encl osur es,  
condui t s,  and mount i ng har dwar e.

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

Mat er i al s,  equi pment ,  and devi ces shal l ,  as a mi ni mum,  meet  r equi r ement s of  
UL wher e UL st andar ds ar e est abl i shed f or  t hose i t ems,  and r equi r ement s of  
NFPA 70 and NFPA 303.

2. 2   CONDUI T AND FI TTI NGS

[ Ri gi d non- met al l i c  condui t ]  [ Pl ast i c- coat ed r i gi d st eel  and I MC condui t ]  
conf or mi ng t o t he f ol l owi ng:

2. 2. 1   Ri gi d Nonmet al l i c  Condui t

PVC Type EPC- 80 [ and EPC- 40]  i n accor dance wi t h NEMA TC 2,  or  f i ber gl ass 
condui t  i n accor dance wi t h NEMA TC 14.

2. 2. 2   Pl ast i c- Coat ed Ri gi d St eel  and I MC Condui t

NEMA RN 1,  Type 40 one mi l l i met er  t hi ck 40 mi l s t hi ck.

2. 2. 3   Fi t t i ngs f or  Met al  Condui t  and Fl exi bl e Met al  Condui t

UL 514B.   Fer r ous f i t t i ngs shal l  be cadmi um or  z i nc coat ed i n accor dance 
with UL 514B.

2. 2. 3. 1   Fi t t i ngs f or  Ri gi d Met al  Condui t  and I MC

Thr eaded t ype.   Spl i t  coupl i ngs unaccept abl e.

[ 2. 2. 3. 2   Fi t t i ngs f or  Use i n Hazar dous Locat i ons

UL 1203.

] 2. 2. 4   Fi t t i ngs f or  Ri gi d Nonmet al l i c  Condui t

UL 514B and UL 651.

2. 2. 5   Expansi on Joi nt s

Pr ovi de condui t  expansi on j oi nt s havi ng 150 mm 6 i nch expansi on at  each 
expansi on j oi nt  i n t he pi er  and i n each condui t  r un exceedi ng 75 met er s 250 
f eet .   Pr ovi de expansi on j oi nt s havi ng 50 mm 2 i nch expansi on i n each 
condui t  r un of  l ess t han 75 met er s 250 f eet .

2. 3   POWER CENTER

A compl et e f act or y- assembl ed and pr ewi r ed uni t  speci f i cal l y  const r uct ed f or  
mar i na appl i cat i ons.   Power  cent er  shal l  be a [ t wo]  [ or ]  [ f our ]  out l et  
[ pedest al ]  [ sur f ace]  mount ed t ype havi ng a separ at e c i r cui t  br eaker  f or  
each out l et .   Ci r cui t  br eaker  s i ze shal l  be t he same si ze as out l et  t o 
whi ch i t  i s  connect ed.   Power  out l et s shal l  be s i ngl e,  l ocki ng and 
gr oundi ng t ype,  s i ze and vol t age as i ndi cat ed.   Power  cent er  encl osur e 
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shal l  be f i ber gl ass or  f oamed t her mopl ast i c wi t h pol yur et hane coat i ng.   
Each i ndi v i dual  out l et  and c i r cui t  br eaker  encl osur e shal l  have a separ at e 
gasket ed weat her pr oof  cover .   Ent i r e ext er i or  sur f ace of  power  cent er  shal l
be nonmet al l i c  desi gn f or  exposur e t o sal t wat er  envi r onment .   [ Pr ovi de 
phot o cont r ol l ed [ 40- wat t  i ncandescent ]  [ or ]  [ 7- wat t  f l uor escent ]  s t at i on 
l i ght . ]   [ Pr ovi de wi t h [ one]  [ _____]  t el ephone out l et [ s] . ]

2. 3. 1   War ni ng Si gn

Pr ovi de per manent l y mount ed wat er pr oof  war ni ng s i gn at  each power  cent er .   
Si gn shal l  have r ed l et t er s on a whi t e backgr ound wi t h l et t er s no l ess t han 
6 mm . 25 i nch i n hei ght .   Si gn shal l  be wor ded as f ol l ows:

"WARNING

To mi ni mi ze shock and f i r e hazar ds:

Tur n of f  t he boat ' s shor e connect i on swi t ch bef or e connect i ng or  
di sconnect i ng shor e cabl e.

Connect  shor e power  cabl e at  t he boat  f i r st .

Di sconnect  shor e power  cabl e at  shor e out l et  f i r st .

Cl ose shor e power  i nl et  cover  t i ght l y.

DO NOT ALTER SHORE POWER CABLE CONNECTORS"

2. 4   OUTLET BOXES AND COVERS

UL 514C.

2. 4. 1   Out l et  Boxes i n Hazar dous Locat i ons

UL 1203.   Sui t abl e f or  wet  l ocat i ons.

2. 5   CABI NETS,  JUNCTI ON BOXES,  AND PULL BOXES

Vol ume gr eat er  t han 3280 mL 200 cubi c i nches,  UL 50,  NEMA 4X [ nonmet al l i c ]  
[ or ]  [ s t ai nl ess st eel ] .

2. 6   WI RES AND CABLES

Shal l  meet  appl i cabl e r equi r ement s of  NFPA 70 and UL f or  t ype of  
i nsul at i on,  j acket ,  and conduct or  speci f i ed or  i ndi cat ed.   Do not  pr ovi de 
wi r es and cabl es manuf act ur ed mor e t han 12 mont hs pr i or  t o dat e of  del i ver y 
t o s i t e.

2. 6. 1   Conductors

**************************************************************************
NOTE:   I n over seas l ocat i ons,  f or  conduct or  s i zes 
No.  10 AWG and smal l er  di amet er ,  consi der at i on may 
be gi ven t o t he use of  st r anded wi r es,  i f  sui t abl e 
t er mi nal  devi ces can be appl i ed whi ch enabl e pr oper  
connect i on.   Al so,  st r anded wi r es i n s i zes No.  10 
AWG and smal l er  di amet er  may be r equi r ed f or  
pr oj ect s i nvol v i ng uni nt er r upt ed power  suppl y ( UPS)  
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installations.
**************************************************************************

No.  8 AWG and l ar ger  di amet er  shal l  be st r anded;  No.  10 AWG and smal l er  
shal l  be sol i d,  except  t hat  conduct or s f or  r emot e cont r ol ,  al ar m,  and 
si gnal  c i r cui t s,  Cl asses 1,  2,  and 3,  shal l  be st r anded.   Conduct or s shal l  
be copper .   Conduct or  s i zes and ampaci t i es shown ar e based on copper .

2. 6. 1. 1   Mi ni mum Conduct or  Si zes

Mi ni mum si ze f or  br anch ci r cui t s shal l  be No.  12 AWG;  f or  Cl ass 1 
r emot e- cont r ol  and s i gnal  c i r cui t s,  No.  14 AWG;  f or  Cl ass 2 l ow- ener gy,  
r emot e- cont r ol  and s i gnal  c i r cui t s,  No.  18 AWG;  and f or  Cl ass 3 l ow- ener gy,  
r emot e- cont r ol ,  al ar m,  and si gnal  c i r cui t s,  No.  22 AWG.

2. 6. 2   Col or  Codi ng

Pr ovi de f or  ser v i ce,  f eeder ,  br anch,  cont r ol ,  and s i gnal i ng c i r cui t  
conduct or s.   Col or  shal l  be gr een f or  gr oundi ng conduct or s and whi t e f or  
neut r al s;  except  wher e neut r al s of  mor e t han one syst em ar e i nst al l ed i n 
same r aceway or  box,  ot her  neut r al  shal l  be whi t e wi t h col or ed,  except  
gr een,  st r i pe.   Col or  of  ungr ounded conduct or s i n di f f er ent  vol t age syst ems 
shal l  be as f ol l ows:

a.   120/ 208 vol t ,  t hr ee phase:

( 1)   Phase A -  bl ack

( 2)   Phase B -  r ed

( 3)   Phase C -  bl ue

b.   277/ 480 vol t ,  t hr ee phase:

( 1)   Phase A -  br own

( 2)   Phase B -  or ange

( 3)   Phase C -  yel l ow

c.   120/ 240 vol t ,  s i ngl e phase:   r ed and bl ack

[ d.   On t hr ee- phase,  f our - wi r e del t a syst em,  hi gh l eg shal l  be or ange,  as 
r equi r ed by NFPA 70.

] 2. 6. 3   Insulation

**************************************************************************
NOTE:   Be sur e condui t  f i l l  cal cul at i ons ar e based 
on l ar gest  di amet er  i nsul at i on t ype al l owed.   
Desi gner  may sel ect  ot her  i nsul at i on t ypes whi ch may 
be mor e sui t abl e f or  a par t i cul ar  pr oj ect .   For  
r ewi r i ng pr oj ect  wher e exi st i ng condui t  i s  t o be 
ut i l i zed,  speci f y t ypes THHN and THWN.   I f  condui t  
i s  s i zed f or  conduct or s ot her  t han THW,  ensur e t he 
speci f i cat i on i s  pr oper l y edi t ed and a not e 
i ndi cat i ng t he conduct or  t ype speci f i ed i s added t o 
t he dr awi ngs.

**************************************************************************
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Unl ess ot her wi se r equi r ed by NFPA 70,  power  and l i ght i ng wi r es shal l  be 
600- vol t ,  Type THWN,  XHHW,  or  RHW,  except  t hat  gr oundi ng wi r e may be Type 
TW;  r emot e- cont r ol  and s i gnal  c i r cui t s shal l  be Type TW,  THW,  or  TF.   
Conduct or s shal l  conf or m t o UL 83.   Wher e l i ght i ng f i x t ur es r equi r e 
90- degr ee C conduct or s,  pr ovi de onl y conduct or s wi t h 90- degr ee C i nsul at i on 
or  bet t er .

2. 6. 4   Bondi ng Conduct or s

ASTM B1,  sol i d bar e copper  wi r e f or  s i zes No.  8 AWG and smal l er  di amet er ;  
ASTM B8,  Cl ass B,  st r anded bar e copper  wi r e f or  s i zes No.  6 AWG and l ar ger  
diameter.

[ 2. 6. 5   Met al - Cl ad Cabl e

**************************************************************************
NOTE:   Type MC cabl e i s UL l i s t ed;  NFPA 70 i s 
r ecogni zed f or  most  common bui l di ng appl i cat i ons.   
Revi ew NFPA 70,  Ar t i c l e 334.   MC cabl e does not  
pr ot ect  conduct or s as wel l  as r i gi d condui t  but  i s  
mor e f l exi bl e t o i nst al l  and r el ocat e.

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

UL 1569; NFPA 70,  Type MC cabl e.   Cabl e shal l  have a cont i nuous i mper vi ous 
cor r ugat ed al umi num sheat h and over al l  j acket  of  PVC or  neopr ene.   Cabl e 
shal l  be r at ed 600 vol t s and 90 degr ees C cont i nuous oper at i ng t emper at ur e.

] 2. 6. 6   Spl i ce and Ter mi nat i on Component s

UL 486A- 486B,  f or  wi r e connect or s,  and UL 510 f or  i nsul at i ng t apes.   
Connect or s f or  No.  10 AWG and smal l er  di amet er  wi r es shal l  be i nsul at ed,  
pr essur e t ype i n accor dance wi t h UL 486A- 486B,  t wi st - on spl i c i ng 
connect or .   Pr ovi de sol der l ess t er mi nal  l ugs on st r anded conduct or s.

2. 6. 6. 1   Wat er t i ght  Spl i ce Box Connect or s

Mal l eabl e i r on wi t h pr ot ect i ve gr oundi ng s l eeve f or  j acket ed met al - c l ad 
cabl e,  and desi gned f or  mount i ng on f i ber gl ass spl i ce boxes.

2. 6. 6. 2   Wat er t i ght  Pi n Connect or s

Connect or s shal l  be r at ed 600 vol t s,  and i ndi v i dual  pi ns shal l  have amper e 
r at i ng equal  t o or  gr eat er  t han t he cabl e t o whi ch t hey ar e j oi ned.   
Connect or s shal l  be mol ded- t o- cabl e,  qui ck- di sconnect ,  pol ar i zed t ype 
havi ng f ul l  mal e shr oud so t hat  when mal e and f emal e assembl i es ar e j oi ned 
t he shr oud shal l  pr ovi de a compl et el y seal ed connect i on.   Connect or  
mat er i al  shal l  be neopr ene r esi st ant  t o oi l ,  dust ,  aci ds,  and sunl i ght  and 
shal l  be wat er t i ght .

2. 7   DEVI CE PLATES

Pr ovi de UL l i s t ed,  one- pi ece devi ce pl at es f or  out l et s t o sui t  t he devi ces 
i nst al l ed.   Pl at es shal l  be nyl on or  l exan,  mi ni mum 2. 54 mm 0. 10 i nch wal l  
t hi ckness.   Pl at es shal l  be same col or  as r ecept acl e wi t h whi ch t hey ar e 
mount ed.   Scr ews shal l  be st ai nl ess st eel  machi ne t ype wi t h count er sunk 
heads i n col or  t o mat ch f i ni sh of  pl at e.   Use of  sect i onal - t ype devi ce 
pl at es wi l l  not  be per mi t t ed.   Pl at es shal l  be gasket ed and UL l i s t ed f or  
wet  l ocat i ons.
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2. 8   DI SCONNECT SWI TCHES

**************************************************************************
NOTE:   Swi t ches r equi r i ng f r equent  oper at i on shoul d 
be t he heavy- dut y t ype and shoul d be so i ndi cat ed on 
t he dr awi ngs.

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

NEMA KS 1.   Swi t ches ser v i ng as mot or - di sconnect  means shal l  be hor sepower  
r at ed.   Pr ovi de heavy dut y- t ype swi t ches wher e i ndi cat ed,  wher e swi t ches 
ar e r at ed gr eat er  t han 240 vol t s,  and f or  doubl e- t hr ow swi t ches.  Pr ovi de 
swi t ches i n NEMA 4X [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ]  encl osur e i n 
accor dance wi t h NEMA I CS 6.

2. 9   RECEPTACLES

UL 498 and NEMA WD 1,  heavy- dut y,  gr oundi ng t ype.   Bodi es shal l  be of  
[ br own]  [ i vor y]  t her moset t i ng pl ast i c suppor t ed on a met al  mount i ng st r ap.   
Pr ovi de scr ew t ype,  s i de wi r ed wi r i ng t er mi nal s.   Connect  gr oundi ng pol e t o 
mount i ng st r ap.

2. 9. 1   Dupl ex Recept acl es

Recept acl es shal l  be 15 amper es,  125 vol t s,  No.  5242.

2. 9. 2   Weat her pr oof  Recept acl es

Pr ovi de i n nonmet al l i c  box wi t h gasket ed,  weat her pr oof ,  nonmet al l i c  cover  
pl at e and gasket ed cap over  each r ecept acl e openi ng.   Pr ovi de caps wi t h a 
spr i ng- hi nged f l ap.   Pr ovi de UL l i s t ed r ecept acl e f or  use i n wet  l ocat i ons.

2. 9. 3   Gr ound- Faul t  Ci r cui t  I nt er r upt er  ( GFCI )  Recept acl es

UL 943.   Dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Devi ce shal l  be 
capabl e of  det ect i ng cur r ent  l eak of  6 mi l l i amper es or  gr eat er  and t r i ppi ng 
i n accor dance wi t h UL 943 f or  Cl ass A GFCI  devi ces.

2. 9. 4   Speci al - Pur pose Recept acl es

Recept acl es ser v i ng [ _____]  ar e speci al  pur pose.   [ Pr ovi de i n r at i ngs 
i ndi cat ed. ]   [ NEMA [ _____]  conf i gur at i on,  r at ed [ _____]  amper es,  [ _____]  
vol t s. ]   [ Fur ni sh one mat chi ng pl ug wi t h each r ecept acl e. ]

[ 2. 10   PLUGS

[ Pr ovi de heavy- dut y,  r ubber - cover ed [ t hr ee, ]  [ f our , ]  [ or ]  [ f i ve] - wi r e cor d 
of  r equi r ed s i ze,  i nst al l  pl ugs t her eon,  and at t ach t o equi pment .   Pr ovi de 
UL l i s t ed pl ugs wi t h r ecept acl es,  compl et e wi t h gr oundi ng bl ades.   Wher e 
equi pment  i s  not  avai l abl e,  t ur n i n pl ugs and cor d assembl i es t o t he 
Government.

] 2. 10. 1   Weat her pr oof  Cor d and Pl ug Assembl i es

Fur ni sh [ one]  [ _____]  cor d and pl ug assembl y[ i es]  consi st i ng of  a 
[ 30- amper e,  125- vol t  t wi st - l ock pl ug on one end,  a 8 met er  25 f oot  l engt h 
of  t hr ee conduct or ,  No.  10 t ype STO cor d,  and t wo 20- amper e,  125- vol t  
t wi st - l ock r ecept acl es on t he ot her  end]  [ and]  [ f ur ni sh [ one]  [ _____]  cor d 
and pl ug assembl y[ i es]  consi st i ng of  a 20- amper e,  125- vol t  t wi st - l ock pl ug 
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on one end,  a 8 met er  25 f oot  l engt h of  t hr ee conduct or ,  No.  12 t ype STO 
cor d and a 20- amper e t wi st - l ock r ecept acl e on t he ot her  end. ]   Pl ugs shal l  
be compat i bl e wi t h power  cent er  out l et s.

] 2. 11   PANELBOARDS

UL 67 and UL 50 havi ng a shor t - c i r cui t  cur r ent  r at i ng of  [ 10, 000]  [ _____]  
amper es symmet r i cal  mi ni mum.   Panel boar ds f or  use as ser vi ce di sconnect i ng 
means shal l  addi t i onal l y conf or m t o UL 869A.   Panel boar ds shal l  be c i r cui t  
br eaker  equi pped.   Desi gn shal l  be such t hat  i ndi v i dual  br eaker s can be 
r emoved wi t hout  di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng c l ear ances as 
r equi r ed by UL.   Wher e " space onl y"  i s  i ndi cat ed,  make pr ovi s i ons f or  
f ut ur e i nst al l at i on of  br eaker s.   Key panel boar d l ocks t he same.   
Di r ect or i es shal l  i ndi cat e l oad ser ved by each ci r cui t  i n panel boar d and 
mai n sour ce of  ser vi ce t o panel boar d,  such as Panel  PA ser ved f r om Panel  
MDP.   Type di r ect or i es and mount  i n hol der  behi nd t r anspar ent  pr ot ect i ve 
covering.

2. 11. 1   Panel boar d Buses

Copper .   Suppor t  bus bar s on bases i ndependent  of  c i r cui t  br eaker s.   Desi gn 
mai n buses and back pans so t hat  br eaker s may be changed wi t hout  machi ni ng,  
dr i l l i ng,  or  t appi ng.   Pr ovi de i sol at ed neut r al  bus i n each panel  f or  
connect i on of  c i r cui t  neut r al  conduct or s.   Pr ovi de separ at e gr ound bus 
i dent i f i ed as equi pment  gr oundi ng bus i n accor dance wi t h UL 67 f or  
connect i ng gr oundi ng conduct or s;  bond t o st eel  cabi net .

2. 11. 2   Ci r cui t  Br eaker s

UL 489 t her mal  magnet i c t ype havi ng a mi ni mum shor t - c i r cui t  cur r ent  r at i ng 
equal  t o t he shor t - c i r cui t  r at i ng of  t he panel boar d i n whi ch t he c i r cui t  
br eaker  wi l l  be mount ed.   Br eaker  t er mi nal s shal l  be UL l i s t ed as sui t abl e 
f or  t ype of  conduct or  pr ovi ded.   Pl ug- i n c i r cui t  br eaker s and ser i es r at ed 
c i r cui t  br eaker s ar e unaccept abl e.

2. 11. 2. 1   Mul t i pol e Br eaker s

Pr ovi de common t r i p t ype wi t h s i ngl e oper at i ng handl e.   Br eaker  desi gn 
shal l  be such t hat  over l oad i n one pol e aut omat i cal l y  causes al l  pol es t o 
open.   Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t hr ee 
adj acent  br eaker  pol es ar e connect ed t o Phases A,  B,  and C r espect i vel y.

2. 11. 2. 2   Ci r cui t  Br eaker  Wi t h GFCI

UL 943 and NFPA 70.   Pr ovi de wi t h push- t o- t est  but t on,  v i s i bl e i ndi cat i on 
of  t r i pped condi t i on,  and abi l i t y  t o det ect  and t r i p on cur r ent  i mbal ance 
of  6 mi l l i amper es or  gr eat er  i n accor dance wi t h UL 943 f or  Cl ass A GFCI  
devices.

2. 11. 3   Panel boar d Encl osur e

NEMA 4X [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ] .   Har dwar e shal l  be st ai nl ess 
steel.

2. 12   ENCLOSED CI RCUI T BREAKERS

UL 489.   I ndi v i dual  mol ded case ci r cui t  br eaker s wi t h shor t - c i r cui t  cur r ent  
r at i ng of  [ 10, 000]  [ _____]  amper es symmet r i cal  mi ni mum.   Pl ug- i n c i r cui t  
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br eaker s and ser i es r at ed c i r cui t  br eaker s ar e not  accept abl e.   Encl osur e 
shal l  be NEMA 4X [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ]  t ype.   [ Pr ovi de sol i d 
neutral.]

2. 13   TRANSFORMERS

NEMA ST 20,  gener al  pur pose,  dr y- t ype,  sel f - cool ed,  [ unvent i l at ed]  
[ seal ed] .   Pr ovi de t r ansf or mer s i n NEMA [ 3R]  [ _____]  encl osur e.   
Tr ansf or mer  shal l  have 220 degr ees C i nsul at i on syst em f or  t r ansf or mer s 15 
kVA and gr eat er  and shal l  have 180 degr ees C i nsul at i on f or  t r ansf or mer s 
r at ed 10 kVA and l ess,  wi t h t emper at ur e r i se not  exceedi ng [ 150]  [ 115]  [ 80]  
degr ees C under  f ul l - r at ed l oad i n maxi mum ambi ent  of  40 degr ees C.   
[ Tr ansf or mer  of  150 degr ees C t emper at ur e r i se shal l  be capabl e of  car r y i ng 
cont i nuousl y 100 per cent  of  namepl at e kVA wi t hout  exceedi ng i nsul at i on 
r at i ng. ]   [ Tr ansf or mer  of  115 degr ees C t emper at ur e r i se shal l  be capabl e 
of  car r y i ng cont i nuousl y 115 per cent  of  namepl at e kVA wi t hout  exceedi ng 
i nsul at i on r at i ng. ]   [ Tr ansf or mer  of  80 degr ees C t emper at ur e r i se shal l  be 
capabl e of  car r y i ng cont i nuousl y 130 per cent  of  namepl at e kVA wi t hout  
exceedi ng i nsul at i on r at i ng. ]   [ Tr ansf or mer s shal l  be qui et  t ype wi t h 
maxi mum sound l evel  of  3 deci bel s l ess t han NEMA st andar d l evel  f or  
t r ansf or mer  r at i ngs i ndi cat ed. ]

2. 14   TELEPHONE SYSTEM

**************************************************************************
NOTE:   Thi s par agr aph appl i es onl y i f  pr ovi s i on i s  
made f or  t el ephone syst em by ot her s.   I f  a compl et e 
syst em i s pr ovi ded by cont r act ,  r ef er  t o Sect i on 
27 51 23. 10 I NTERCOMMUNI CATI ON SYSTEM and Sect i on 
27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM.

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

Pr ovi de syst em of  t el ephone wi r e- suppor t i ng st r uct ur es,  i ncl udi ng condui t s 
wi t h pul l  wi r es,  t er mi nal  boxes,  out l et  and j unct i on boxes,  [ and]  ot her  
accessor i es f or  t el ephone out l et s[ ,  and t el ephone cabi net s] .

2. 14. 1   Out l et  Boxes

St andar d t ype,  as speci f i ed her ei n,  [ [ _____]  mm i nches by [ _____]  mm i nches
] .   Mount  at  hei ght  [ i ndi cat ed]  [ speci f i ed f or  t el ephone out l et  
receptacles].

2. 14. 2   Cover  Pl at es

Bl ank cover  wi t h same f i ni sh speci f i ed f or  r ecept acl e and swi t ch cover  
plates.

2. 14. 3   Condui t  Si z i ng

**************************************************************************
NOTE:   For  gui del i nes on condui t  s i z i ng,  see UFC 
3- 520- 01.   Tel ephone r aceway r equi r ement s shoul d be 
coor di nat ed wi t h t he ent i t y pr ovi di ng t he t el ephone 
wi r es and cabl e.

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

Condui t  f or  s i ngl e out l et s shal l  be mi ni mum of  21 mm 3/ 4 i nch and f or  
mul t i pl e out l et s mi ni mum of  27 mm one i nch.
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2. 14. 4   Ter mi nal  Cabi net s

**************************************************************************
NOTE:   For  gui del i nes on s i z i ng cabi net s,  see UFC 
3- 580- 01.   Coor di nat e wi t h ent i t y  pr ovi di ng 
t el ephone ser vi ce.

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

NEMA 4X [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ]  wi t h backboar d.   Har dwar e 
shal l  be st ai nl ess st eel .

2. 14. 5   Conveni ence Recept acl es f or  Tel ephone Ser vi ce

Pr ovi de r ecept acl es,  [ [ 125 vol t s,  s i ngl e phase,  60 her t z]  [ _____] ] ,  
adj acent  t o t el ephone [ cabi net s]  [ _____] .   Ser ve f r om separ at e pi er  
panel boar d c i r cui t .

2. 15   MOUNTI NG STRAPS

[ Fi ber gl ass]  [ or ]  [ PVC coat ed st eel ] ,  t wo- hol e t ype desi gned f or  r i gi d 
st eel  condui t  suppor t .   PVC coat i ng shal l  be bet ween 0. 5 and one mm 20 and 
40 mi l  t hi ckness.

2. 16   GROUNDI NG AND BONDI NG EQUI PMENT

UL 467.   Gr ound r ods shal l  be copper - c l ad st eel ,  wi t h mi ni mum di amet er  of  
19 mm 3/ 4 i nch and mi ni mum l engt h of  3050 mm 10 f eet .

[ 2. 16. 1   Gr ound Rod Mount i ng St r aps

Pr ovi de mount i ng st r aps t o suppor t  gr ound r ods at  f uel i ng pi er .

][ 2. 16. 2   Al l i gat or  Cl i ps

Copper  t ype r at ed 100 amper es.

] [ 2. 17   HAZARDOUS LOCATI ONS

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
t he pr oj ect  dr awi ngs.

1.   Wher e speci f i cat i on i dent i f i es t ype,  s i ze,  
col or ,  f i ni sh,  or  ot her  def i ni t i ve i nf or mat i on t o be 
" as i ndi cat ed, "  t he engi neer  shal l  i ncl ude t he 
i nf or mat i on on t he dr awi ngs.

2.   Locat i on of  manhol es,  handhol es,  duct s,  and 
cables.

3.   Types of  wi r e and cabl e;  number  and si zes of  
conductors.

4.   Li mi t s of  each hazar dous l ocat i on,  c l ear l y 
i ndi cat i ng c l ass,  di v i s i on,  and gr oup cl assi f i cat i on 
of  each hazar d.

5.   Speci al  condi t i ons.
**************************************************************************
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El ect r i cal  mat er i al s,  equi pment ,  and devi ces f or  i nst al l at i on i n hazar dous 
l ocat i ons shal l  be speci f i cal l y  appr oved by UL or  Fact or y Mut ual  Resear ch 
Cor por at i on ( FM)  f or  par t i cul ar  c l ass,  di v i s i on,  and gr oup of  hazar dous 
l ocat i ons i nvol ved.   Equi pment  shal l  be wat er pr oof  and sui t abl e f or  mar i ne 
environment.

] 2. 18   WIREWAYS

UL 870.   Mat er i al  shal l  be [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ] ,  16 gage 
f or  s i ze[ s]  [ 63. 5 by 63. 5]  [ 100 by 100]  [ 150 by 150]  mm,  [ 2 1/ 2 by 2 1/ 2]  
[ 4 by 4]  [ 6 by 6]  i nches,  14 gage f or  s i ze[ s]  [ 200 by 200]  [ 300 by 300]  mm 
[ 8 by 8]  [ 12 by 12]  i nches.   Pr ovi de i n l engt h [ i ndi cat ed]  [ r equi r ed f or  
t he appl i cat i on]  wi t h gasket ed [ hi nged]  [ scr ew]  cover  NEMA 4X encl osur e i n 
accor dance wi t h NEMA I CS 6.

2. 19   NAMEPLATES

Pr ovi de namepl at es i n accor dance wi t h Sect i on 26 00 00. 00 20 BASI C 
ELECTRI CAL MATERI ALS AND METHODS.

2. 20   MARI NE SI GNAL LANTERN

Pr ovi de wi t h nonmet al l i c  base,  [ 155- mm]  [ _____] ,  [ r ed]  [ _____]  acr y l i c  
f r esnel  l ens,  l amp as i ndi cat ed,  [ sol i d st at e f l asher , ]  [ l amp changer , ]  
[ sol ar  power  st at i on, ]  [ 1220 mm]  [ 4 f oot ]  [ _____]  nonmet al l i c  suppor t  
pedest al ,  and phot o cont r ol .   The ent i r e syst em shal l  be wat er t i ght  and 
appr oved f or  mar i ne envi r onment .

2. 20. 1   Flasher

Fl asher  shal l  have a [ _____] - second cycl e per i od wi t h [ [ _____] - second " ON"  
t i me]  [ Mor se code l et t er  " [ _____] " ]  [ _____] .

2. 20. 2   Lamp Changer

[ 120 vol t  ac,  f our  pl ace aut omat i c l amp changer  wi t h 100 wat t  quar t z 
hal ogen l amps]  [ [ 6]  [ 12] ]  vol t  dc,  s i x pl ace aut omat i c l amp changer  wi t h 
[ _____]  amper e l amps.   When l amps bur n out ,  l amp changer  shal l  s t op 
oper at i on [ and power  shal l  t ur n of f ] .

[ 2. 20. 3   Ac t o Dc Conver t er

Conver t er  shal l  conver t  [ 120]  [ 240]  [ _____]  ac i nput  i nt o a [ 6]  [ 12]  vol t  
dc out put .   Conver t er  shal l  be s i zed f or  t he s i gnal  l ant er n speci f i ed.

] 2. 20. 4   Sol ar  Power  St at i on

Power  st at i on shal l  consi st  of  encased si l i con sol ar  ener gy cel l s,  
nonmet al l i c  bat t er y box wi t h bl ocki ng di odes,  r echar geabl e seal ed 
bat t er i es,  and mount i ng br acket s.   The sol ar  power  st at i on shal l  be a 
compl et e uni t  suppl i ed and coor di nat ed by a s i ngl e manuf act ur er ,  s i zed t o 
pr ovi de adequat e year - r ound power  t o f ul l y  oper at e t he s i gnal  l ant er n 
speci f i ed at  t he exact  geogr aphi c l ocat i on of  t he s i gnal  l ant er n.

2. 21   PI ER LI GHTI NG

**************************************************************************
NOTE:   Li ght i ng pol es l ocat ed on mar i na pi er s shal l  
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be f i ber gl ass.   Fi xt ur e encl osur es l ocat ed on mar i na 
pi er s shal l  be wat er t i ght  and const r uct ed on 
nonmet al l i c  mat er i al  or  cast  al umi num wi t h baked 
enamel  or  powder ed pol yest er  f i ni sh.   Har dwar e shal l  
be nonmet al l i c  or  st ai nl ess st eel .   Condui t  or  cabl e 
ent r ances i nt o l i ght i ng f i x t ur es shal l  be wat er t i ght .

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

Pr ovi de as speci f i ed i n Sect i on 26 56 00 EXTERI OR LI GHTI NG.

PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons shal l  conf or m t o r equi r ement s of  NFPA 70 and t o 
r equi r ement s speci f i ed her ei n.

[ 3. 1. 1   Under gr ound Ser v i ce

**************************************************************************
NOTE:   Choose t hi s par agr aph or  t he par agr aph bel ow 
ent i t l ed,  " Over head Ser vi ce. "   When usi ng t hi s 
par agr aph,  desi gner  may i nser t  addi t i onal  det ai l s  
descr i bi ng t he speci f i c  pr oj ect .

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

Under gr ound ser v i ce conduct or s and associ at ed condui t  shal l  be cont i nuous 
f r om ser vi ce equi pment  t o t he power  syst em connect i on.

][ 3. 1. 2   Over head Ser vi ce

**************************************************************************
NOTE:   When usi ng t hi s par agr aph,  coor di nat e wi t h 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON 
or  Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND 
DI STRI BUTI ON ( i f  i n pr oj ect ) .

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

Over head ser vi ce conduct or s shal l  t er mi nat e at  ser vi ce equi pment  
weat her head.   Over head ser vi ce conduct or s and suppor t  br acket  f or  over head 
conduct or s ar e i ncl uded i n Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND 
DISTRIBUTION.

][ 3. 1. 3   Hazar dous Locat i ons

Per f or m wor k i n hazar dous l ocat i ons,  as def i ned by NFPA 70,  i n st r i c t  
accor dance wi t h NFPA 70 f or  par t i cul ar  c l ass,  di v i s i on,  and gr oup of  
hazar dous l ocat i ons i nvol ved.   Pr ovi de condui t  and cabl e seal s wher e 
r equi r ed by NFPA 70.   Condui t  shal l  have t aper ed t hr eads.

] 3. 1. 4   Ser vi ce Ent r ance I dent i f i cat i on

Label  or  i dent i f y ser vi ce ent r ance di sconnect  devi ces,  swi t ches,  and 
enclosures.

3. 1. 4. 1   Labels

Wher e wor k r esul t s i n ser vi ce di sconnect  devi ces i n mor e t han one 
encl osur e,  as per mi t t ed by NFPA 70,  l abel  each encl osur e,  new and exi st i ng,  
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as one of  sever al  encl osur es cont ai ni ng ser vi ce ent r ance di sconnect  
devi ces.   Label ,  at  mi ni mum,  shal l  i ndi cat e number  of  ser vi ce di sconnect  
devi ces housed by encl osur e and shal l  i ndi cat e t ot al  number  of  encl osur es 
t hat  cont ai n ser vi ce di sconnect  devi ces.   Pr ovi de l ami nat ed pl ast i c  l abel s 
wi t h l et t er s no l ess t han 6 mm 0. 25 i nch i n hei ght ;  and engr ave on 
bl ack- on- whi t e mat t e f i ni sh.

3. 1. 5   Wi r i ng Met hods

Pr ovi de i nsul at ed conduct or s i nst al l ed i n r i gi d condui t ,  except  wher e 
speci f i cal l y  i ndi cat ed or  speci f i ed ot her wi se or  r equi r ed by NFPA 70 t o be 
i nst al l ed ot her wi se.   Gr oundi ng conduct or  shal l  be separ at e f r om el ect r i cal  
syst em neut r al  conduct or .   Pr ovi de i nsul at ed,  gr een equi pment  gr oundi ng 
conduct or s f or  c i r cui t s i nst al l ed i n condui t  and r aceways.   Mi ni mum condui t  
s i ze shal l  be 16 mm 1/ 2 i nch i n di amet er  f or  l ow- vol t age l i ght i ng and power  
circuits.

3. 1. 5. 1   Pl ast i c- Coat ed Gal vani zed Ri gi d St eel  and I MC Condui t

Use onl y f or  ser vi ce ent r ance condui t  and as r equi r ed by NFPA f or  hazar dous 
locations.

3. 1. 5. 2   PVC Schedul e 40 and PVC Schedul e 80

a.   Do not  i nst al l  PVC Schedul e 40 i n ar eas subj ect  t o physi cal  damage.

b.   Do not  i nst al l  PVC Schedul e 80 i n ar eas subj ect  t o sever e physi cal  
damage.

c.   Do not  i nst al l  i n hazar dous ar eas.

3. 1. 5. 3   Ser vi ce Ent r ance Condui t ,  Over head

PVC,  Type EPC- 40,  pl ast i c- coat ed gal vani zed r i gi d st eel  or  I MC f r om ser vi ce 
ent r ance t o ser v i ce weat her head.

3. 1. 5. 4   Ser vi ce Ent r ance Condui t ,  Under gr ound

PVC,  Type EPC- 40,  pl ast i c- coat ed gal vani zed r i gi d st eel  or  st eel  I MC.   
Encase under gr ound por t i on i n a mi ni mum of  75 mm 3 i nches of  concr et e.   
I nst al l  a mi ni mum of  460 mm 18 i nches bel ow sl ab or  gr ade.

[ 3. 1. 5. 5   Met al - Cl ad Cabl e

**************************************************************************
NOTE:   Type MC cabl e i s UL l i s t ed;  NFPA 70 i s 
r ecogni zed f or  most  common bui l di ng appl i cat i ons.   
Revi ew NFPA 70,  Ar t i c l e 334.   MC cabl e does not  
pr ot ect  conduct or s as wel l  as r i gi d condui t  but  i s  
mor e f l exi bl e t o i nst al l  and r el ocat e.

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

I nst al l  i n accor dance wi t h NFPA 70,  Type MC cabl e.

] 3. 1. 5. 6   Under gr ound Condui t  Ot her  Than Ser vi ce Ent r ance

**************************************************************************
NOTE:   Soi l  condi t i ons i n some l ocat i ons r equi r e 
t hat  under gr ound condui t  be suppor t ed t o pr event  
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damage due t o set t l ement .   The desi gner  must  
det er mi ne i f  t he pr obl em exi st s,  and,  i f  so,  
det er mi ne t he best  met hod f or  suppor t i ng t he condui t .

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

PVC,  Type EPC- 40,  pl ast i c- coat ed r i gi d st eel ,  pl ast i c- coat ed st eel  I MC,  or  
f i ber gl ass.   Conver t  nonmet al l i c  condui t ,  ot her  t han PVC Schedul e 40 or  80,  
t o pl ast i c- coat ed r i gi d or  I MC st eel  condui t  bef or e r i s i ng t hr ough pi er  
deck.   Pl ast i c coat i ng shal l  ext end mi ni mum 150 mm 6 i nches above pi er  deck.

3. 1. 6   Condui t  I nst al l at i on

Run condui t  [ exposed on s i de of  [ wood]  [ and]  [ exi s t i ng concr et e]  pi er  
st r uct ur es] ,  [ suppor t ed by hanger s under  pi er  st r uct ur e]  [ conceal ed i n new 
concr et e pi er  st r uct ur e] .   I nst al l  condui t  par al l el  wi t h or  at  r i ght  angl es 
t o st r uct ur al  member s.

3. 1. 6. 1   Condui t  Suppor t

Suppor t  condui t  by nonmet al l i c  pi pe st r aps,  wal l  br acket s,  hanger s,  or  
t r apeze.   Fast en by st ai nl ess st eel  wood scr ews t o wood and by concr et e 
i nser t s or  expansi on bol t s on concr et e.   Thr eaded C- cl amps may be pr ovi ded 
on r i gi d st eel  condui t  onl y.   Load appl i ed t o f ast ener s shal l  not  exceed 
one- f our t h pr oof  t est  l oad.   Fast ener s at t ached t o concr et e cei l i ng shal l  
be v i br at i on r esi st ant  and shock r esi st ant .   Hol es cut  t o dept h of  mor e t han
 40 mm 1 1/ 2 i nches i n r ei nf or ced concr et e beams or  t o dept h of  mor e t han20 
mm 3/ 4 i nch i n concr et e j oi nt s shal l  not  cut  mai n r ei nf or c i ng bar s.   Fi l l  
unused hol es.   Wher e condui t  cr osses expansi on j oi nt s,  pr ovi de sui t abl e 
[ wat er t i ght ]  expansi on f i t t i ng t hat  mai nt ai ns condui t  el ect r i cal  cont i nui t y 
by bondi ng j umper s or  ot her  means.

3. 1. 6. 2   Di r ect i onal  Changes i n Condui t  Runs

Make changes i n di r ect i on of  r uns wi t h symmet r i cal  bends or  mol ded 
f i t t i ngs.   Make f i el d- made bends and of f set s wi t h condui t - bendi ng machi ne 
sui t abl e f or  t ype of  condui t  used.   Do not  i nst al l  cr ushed or  def or med 
condui t s.   Avoi d t r apped condui t s.   Pr event  di r t  or  t r ash f r om l odgi ng i n 
condui t s,  boxes,  f i t t i ngs,  and equi pment  dur i ng const r uct i on.   Fr ee c l ogged 
condui t s of  obst r uct i ons.

3. 1. 6. 3   Expansi on Joi nt s

I nst al l  as r ecommended by t he manuf act ur er  f or  t he t emper at ur e condi t i ons 
at  t i me of  i nst al l at i on.

3. 1. 6. 4   Pul l  Wi r e

I nst al l  i n empt y condui t s i n whi ch wi r e i s t o be i nst al l ed by ot her s.   Pul l  
wi r e shal l  be pl ast i c havi ng mi ni mum 890 N 200 pound t ensi l e st r engt h.   
Leave mi ni mum 300 mm 12 i nches of  s l ack at  each end of  pul l  wi r e.

3. 1. 6. 5   Tel ephone and Si gnal  Syst em Condui t s

I nst al l  i n accor dance wi t h speci f i ed r equi r ement s f or  condui t  and wi t h 
addi t i onal  r equi r ement  t hat  no l engt h of  r un shal l  exceed 45 met er s 150 f eet
 f or  t r ade s i zes 50 mm 2 i nches and smal l er  and shal l  not  cont ai n mor e t han 
t wo 1. 57 r ad 90 degr ee bends or  equi val ent .   Pr ovi de pul l  or  j unct i on boxes 
wher e necessar y t o compl y wi t h t hese r equi r ement s.   I nsi de r adi i  of  bends 
i n condui t s 16 mm one i nch t r ade si ze and l ar ger  shal l  be mi ni mum f i ve 
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t i mes nomi nal  di amet er .   Ter mi nat e condui t  i n t er mi nal  cabi net  wi t h t wo 
l ocknut s and pl ast i c bushi ng.

3. 1. 6. 6   Condui t  I nst al l ed i n Concr et e

**************************************************************************
NOTE:   El ect r i cal  desi gner  must  c l osel y coor di nat e 
t hi s i nf or mat i on wi t h t he desi gner  of  t he s l ab t o 
ensur e t hat  s l ab t hi ckness,  condui t  
pl acement / separ at i on,  and r ei nf or cement  spaci ng i s  
suf f i c i ent  t o meet  r equi r ement s of  t hi s par agr aph.

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

Locat e so as not  t o adver sel y af f ect  st r uct ur al  st r engt h of  s l abs.   I nst al l  
condui t  wi t hi n mi ddl e one- t hi r d of  concr et e s l ab.   [ Do not  st ack condui t s. ]  
[ Do not  st ack condui t s mor e t han t wo di amet er s hi gh wi t h mi ni mum ver t i cal  
separ at i on of  [ _____]  mi l l i met er s i nches. ]  Space condui t s hor i zont al l y  
mi ni mum t hr ee di amet er s,  except  at  cabi net  l ocat i ons.   Cur ved por t i ons of  
bends shal l  not  be v i s i bl e above f i ni sh s l ab.   I ncr ease sl ab t hi ckness as 
necessar y t o pr ovi de mi ni mum 25 mm one i nch cover  over  condui t .   Wher e 
embedded condui t s cr oss expansi on j oi nt s,  pr ovi de sui t abl e wat er t i ght  
expansi on f i t t i ngs and bondi ng j umper s.   Condui t  l ar ger  t han 27 mm one i nch 
t r ade si ze shal l  be par al l el  wi t h or  at  r i ght  angl es t o mai n r ei nf or cement ;  
when at  r i ght  angl es t o r ei nf or cement ,  condui t  shal l  be c l ose t o one of  
suppor t s of  s l ab.

3. 1. 6. 7   Locknut s and Bushi ngs

Fast en condui t s t o sheet  met al  boxes and cabi net s wi t h t wo l ocknut s wher e 
r equi r ed by NFPA 70,  wher e i nsul at ed bushi ngs ar e pr ovi ded,  and wher e 
bushi ngs cannot  be br ought  i nt o f i r m cont act  wi t h t he box;  ot her wi se,  
pr ovi de mi ni mum si ngl e l ocknut  and bushi ng.   Locknut s shal l  have shar p 
edges f or  di ggi ng i nt o wal l  of  met al  encl osur es.   I nst al l  bushi ngs on ends 
of  condui t s,  and pr ovi de i nsul at i ng t ype wher e r equi r ed by NFPA 70.

[ 3. 1. 6. 8   Stub-Ups

Pr ovi de condui t s st ubbed up t hr ough concr et e st r uct ur es f or  connect i on t o 
f r eest andi ng equi pment  wi t h adj ust abl e t op or  coupl i ng t hr eaded i ns i de f or  
pl ugs,  set  f l ush wi t h f i ni shed st r uct ur e.   Ext end conduct or s t o equi pment  
i n r i gi d condui t .   Wher e no equi pment  connect i ons ar e made,  i nst al l  
scr ewdr i ver - oper at ed t hr eaded f l ush noncor r odi ng pl ugs i n condui t  end.

] 3. 1. 6. 9   Condui t  and Cabl e Connect i ons

Pr ovi de wat er t i ght  connect or s f or  condui t  and cabl e connect i ons t o boxes 
and cabi net s.

3. 1. 7   Boxes,  Out l et s,  and Suppor t s

Pr ovi de boxes i n wi r i ng or  r aceway syst ems wher ever  r equi r ed f or  pul l i ng of  
wi r es,  maki ng connect i ons,  and mount i ng of  devi ces or  f i x t ur es.   Boxes f or  
met al l i c  r aceways shal l  be cast - met al ,  hub t ype,  and when speci f i cal l y  
i ndi cat ed.   Boxes i n ot her  l ocat i ons shal l  be nonmet al l i c  boxes pr ovi ded 
wi t h nonmet al l i c  condui t  syst em.   Each box shal l  have vol ume r equi r ed by 
NFPA 70 f or  number  of  conduct or s encl osed i n a box.   Pr ovi de gasket s f or  
boxes.   Pr ovi de separ at e boxes f or  f l ush or  r ecessed f i x t ur es when r equi r ed 
by f i x t ur e t er mi nal  oper at i ng t emper at ur e.   Fast en boxes and suppor t s wi t h 
wood scr ews on wood and wi t h bol t s and expansi on shi el ds on concr et e.   

SECTI ON 26 27 29  Page 22



[ Thr eaded st uds dr i ven i n by powder  char ge and pr ovi ded wi t h l ockwasher s 
and nut s [ or  nai l - t ype nyl on anchor s]  may be pr ovi ded i n l i eu of  wood 
scr ews,  expansi on shi el ds,  or  machi ne scr ews. ]   Suppor t  boxes di r ect l y f r om 
st r uct ur e or  by [ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ]  hanger s.   Wher e 
[ nonmet al l i c ]  [ or ]  [ s t ai nl ess st eel ]  bar  hanger s ar e pr ovi ded,  at t ach bar  
t o r aceways on opposi t e s i des of  box,  and suppor t  r aceway wi t h 
appr oved- t ype f ast ener  maxi mum 600 mm 24 i nches f r om box.   When penet r at i ng 
r ei nf or ced concr et e member s,  avoi d cut t i ng r ei nf or c i ng st eel .

3. 1. 7. 1   Boxes

Boxes f or  use wi t h r aceway syst ems shal l  be mi ni mum 38 mm 1 1/ 2 i nches 
deep,  except  wher e shal l ower  boxes r equi r ed by st r uct ur al  condi t i ons ar e 
appr oved.   Boxes shal l  be mi ni mum 100 mm 4 i nches squar e,  except  t hat 100  
by 50 mm 4 by 2 i nch boxes may be pr ovi ded wher e onl y one r aceway ent er s 
out l et .   Tel ephone out l et s shal l  be mi ni mum of  100 mm squar e by 38 mm 4 
i nches squar e by 1 1/ 2 i nches deep.

3. 1. 7. 2   Pul l  Boxes

Const r uct  of  at  l east  mi ni mum si ze r equi r ed by NFPA 70 compat i bl e wi t h 
nonmet al l i c  r aceway syst ems,  except  wher e cast - met al  boxes ar e r equi r ed i n 
l ocat i ons speci f i ed her ei n.   Fur ni sh boxes wi t h scr ew- f ast ened cover s.   
Wher e sever al  f eeder s pass t hr ough common pul l  box,  t ag f eeder s t o i ndi cat e 
c l ear l y el ect r i cal  char act er i st i cs,  c i r cui t  number ,  and panel  desi gnat i on.

3. 1. 8   Mount i ng Hei ght s

Mount  panel boar ds,  c i r cui t  br eaker s,  and di sconnect i ng swi t ches so maxi mum 
hei ght  of  oper at i ng handl e i s 1980 mm 78 i nches above f i ni shed st r uct ur e.   
Mount  r ecept acl es a mi ni mum of  [ 460]  [ _____]  mm [ 18]  [ _____]  i nches above 
f i ni shed st r uct ur e.   I n no case shal l  ent i r e or  par t  of  panel boar ds,  boxes,  
cabi net s,  r ecept acl es,  and ot her  el ect r i cal  devi ces be mount ed bel ow t he 
el ect r i cal  dat um pl ane as def i ned i n NFPA 303.   Measur e mount i ng hei ght s of  
wi r i ng devi ces and out l et s t o cent er  of  devi ce or  out l et .

3. 1. 9   Conduct or  I dent i f i cat i on

Pr ovi de wi t hi n each encl osur e wher e t ap,  spl i ce,  or  t er mi nat i on i s made.   
For  conduct or  s i zes No.  6 AWG and smal l er  di amet er ,  col or  codi ng shal l  be 
by f act or y- appl i ed,  col or - i mpr egnat ed i nsul at i on.   For  conduct or  s i zes No.  
4 AWG and l ar ger  di amet er ,  col or  codi ng shal l  be by pl ast i c- coat ed,  
sel f - st i ck i ng mar ker s;  col or ed nyl on cabl e t i es and pl at es;  or  heat  
shr i nk- t ype s l eeves.   I dent i f y cont r ol  c i r cui t  t er mi nat i ons.

3. 1. 10   Splices

Make spl i ces i n accessi bl e l ocat i ons.   Make spl i ces i n conduct or  s i zes No.  
10 AWG and smal l er  di amet er  wi t h i nsul at ed,  pr essur e- t ype connect or .   Make 
spl i ces i n conduct or  s i zes No.  8 AWG and l ar ger  di amet er  wi t h sol der l ess 
connect or ,  and cover  wi t h i nsul at i on mat er i al  equi val ent  t o conduct or  
insulation.

3. 1. 11   Cover s and Devi ce Pl at es

I nst al l  gasket ed pl at es wi t h al i gnment  t ol er ance of  1. 6 mm 1/ 16 i nch.
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3. 1. 12   Gr oundi ng and Bondi ng

NFPA 70.   Gr ound- exposed,  noncur r ent - car r y i ng met al l i c  par t s of  el ect r i cal  
equi pment ,  met al l i c  r aceway syst ems,  gr oundi ng conduct or  i n met al l i c  and 
nonmet al l i c  r aceways,  and neut r al  conduct or  of  wi r i ng syst ems.   [ Make 
gr ound connect i on at  mai n ser vi ce equi pment ,  and ext end gr oundi ng conduct or  
t o poi nt  of  ent r ance of  met al l i c  wat er  ser vi ce.   Make connect i on t o wat er  
pi pe by sui t abl e gr ound cl amp or  l ug connect i on t o pl ugged t ee.   When 
f l anged pi pes ar e encount er ed,  make connect i on wi t h l ug bol t ed t o st r eet  
s i de of  f l anged connect i on.   Suppl ement  met al l i c  wat er  ser vi ce gr oundi ng 
syst em wi t h addi t i onal  made el ect r ode i n compl i ance wi t h NFPA 70. ]   [ Make 
gr ound connect i on t o dr i ven gr ound r ods. ]   Wher e gr ound- f aul t  pr ot ect i on i s 
empl oyed,  ensur e t hat  connect i on of  gr ound and neut r al  does not  i nt er f er e 
wi t h cor r ect  oper at i on of  f aul t  pr ot ect i on.

3. 1. 12. 1   Resistance

Maxi mum r esi st ance- t o- gr ound of  gr oundi ng syst em shal l  not  exceed [ 5]  
[ _____]  ohms under  dr y condi t i ons.   Wher e r esi st ance obt ai ned exceeds [ 5]  
[ _____]  ohms,  cont act  Cont r act i ng Of f i cer  f or  f ur t her  i nst r uct i ons.

[ 3. 1. 12. 2   Tel ephone Ser vi ce

Pr ovi de mai n t el ephone ser vi ce equi pment  gr ound consi st i ng of  separ at e No.   
6 AWG gr ound wi r e i n condui t  bet ween equi pment  backboar d and r eadi l y 
accessi bl e gr oundi ng connect i on.   Equi pment  end of  gr ound wi r e shal l  
consi st  of  coi l ed l engt h at  l east  t wi ce as l ong as t er mi nal  cabi net .

] 3. 1. 13   Equi pment  Connect i ons

Pr ovi de power  wi r i ng f or  t he connect i on of  mot or s and cont r ol  equi pment  
under  t hi s sect i on.   Except  as ot her wi se not ed or  speci f i ed,  aut omat i c 
cont r ol  wi r i ng,  cont r ol  devi ces,  and pr ot ect i ve devi ces wi t hi n t he cont r ol  
c i r cui t r y ar e not  i ncl uded i n t hi s sect i on,  but  shal l  be pr ovi ded under  t he 
sect i on speci f y i ng associ at ed equi pment .

[ 3. 1. 14   Gover nment - Fur ni shed Equi pment

Cont r act or  [ shal l  r ough- i n f or  Gover nment - f ur ni shed equi pment ]  [ shal l  make 
connect i ons t o Gover nment - f ur ni shed equi pment ]  t o make equi pment  oper at e as 
i nt ended,  i ncl udi ng pr ovi di ng mi scel l aneous i t ems such as pl ugs,  
r ecept acl es,  wi r e,  cabl e,  condui t ,  and out l et  boxes or  f i t t i ngs.

] 3. 2   REPAI R AND SERVI CE OF EXI STI NG STRUCTURES AND EQUI PMENT

Per f or m r epai r  of  exi st i ng st r uct ur es and equi pment [ ,  demol i t i on,  and 
modi f i cat i on of  exi st i ng el ect r i cal  di st r i but i on syst ems]  as f ol l ows:

3. 2. 1   Workmanship

Lay out  wor k i n advance.   Exer ci se car e wher e cut t i ng,  channel i ng,  chasi ng,  
or  dr i l l i ng of  exi st i ng sur f aces i s necessar y f or  pr oper  i nst al l at i on,  
suppor t ,  or  anchor age of  condui t ,  r aceways,  or  ot her  el ect r i cal  wor k.   
Repai r  damage t o st r uct ur e,  pi pi ng,  and equi pment  usi ng ski l l ed cr af t smen 
of  t r ades i nvol ved.

[ 3. 2. 2   Exi st i ng Conceal ed Wi r i ng t o be Removed

Di sconnect  f r om i t s sour ce.   Remove conduct or s,  cut  exposed condui t  f l ush 
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wi t h st r uct ur e,  and seal  openi ngs wi t h mat er i al  t o mat ch adj acent  sur f aces.

][ 3. 2. 3   Exi st i ng El ect r i cal  Di st r i but i on Syst em Removal

I ncl ude r emoval  of  equi pment ' s associ at ed wi r i ng,  i ncl udi ng conduct or s,  
cabl es,  exposed condui t ,  boxes,  f i t t i ngs,  anchor s,  suppor t s,  and ot her  such 
i t ems,  [ back t o equi pment ' s sour ce]  [ as i ndi cat ed] .   Fi l l  hol es i n 
st r uct ur e wher e el ect r i cal  equi pment  i s  r emoved wi t h mat er i al  t o mat ch 
adj acent  sur f ace.   Pr ovi de unused openi ngs i n r emai ni ng boxes,  f i t t i ngs,  
and equi pment  wi t h wat er t i ght  nonmet al l i c  knockout  seal s.

][ 3. 2. 4   Cont i nuat i on of  Ser vi ce

Mai nt ai n cont i nui t y of  ser vi ce t o exi st i ng c i r cui t s of  equi pment  t o 
r emai n.   Exi st i ng c i r cui t s of  equi pment  shal l  r emai n ener gi zed.   Ci r cui t s 
whi ch ar e t o r emai n but  wer e di st ur bed dur i ng demol i t i on shal l  have 
c i r cui t s wi r i ng and power  r est or ed back t o or i gi nal  condi t i on.

] 3. 3   FI ELD QUALI TY CONTROL

**************************************************************************
NOTE:   Pr ovi de any addi t i onal  t est  r equi r ement s f or  
equi pment  r equi r i ng r unni ng t est s or  t est s t hat  must  
be coor di nat ed wi t h mechani cal  equi pment .

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

Fur ni sh t est  equi pment  and per sonnel .   Not i f y Cont r act i ng Of f i cer  [ 5]  
[ _____]  wor ki ng days pr i or  t o [ each]  [ _____]  t est [ s] .

3. 3. 1   Devi ces Subj ect  t o Manual  Oper at i on

Oper at e each devi ce subj ect  t o manual  oper at i on at  l east  f i ve t i mes,  
demonst r at i ng sat i sf act or y oper at i on each t i me.

3. 3. 2   Tr ansf or mer  Test s

Per f or m t est s c l assi f i ed as r out i ne i n accor dance wi t h NEMA ST 20 on each 
transformer.

3. 3. 3   600- Vol t  Wi r i ng Test

Test  wi r i ng r at ed 600 vol t s and l ess t o ver i f y t hat  no shor t  c i r cui t s or  
acci dent al  gr ounds exi st .   Per f or m i nsul at i on r esi st ance t est s on wi r i ng 
No.  6 AWG and l ar ger  di amet er  usi ng i nst r ument  whi ch appl i es vol t age of  
appr oxi mat el y 500 vol t s t o pr ovi de di r ect  r eadi ng of  r esi st ance.   Mi ni mum 
r esi st ance shal l  be 250, 000 ohms.

3. 3. 4   Gr oundi ng Syst em Test

Test  gr oundi ng syst em t o ensur e cont i nui t y and r esi st ance t o gr ound i s not  
excessi ve.   Test  each gr ound r od f or  r esi st ance t o gr ound bef or e maki ng 
connect i ons t o r od;  t i e gr oundi ng syst em t oget her  and t est  f or  r esi st ance 
t o gr ound.   Make r esi st ance measur ement s i n dr y weat her ,  not  ear l i er  t han 
48 hour s af t er  r ai nf al l .

3. 3. 5   Sol ar  Power  St at i on Test

Test  sol ar  power  st at i on f or  pr oper  oper at i on i n accor dance wi t h 
manuf act ur er ' s r ecommendat i on.
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3. 4   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement  
commonl y agr eed t o by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s ar e as f ol l ows:

PRODUCTS INCH-POUND METRIC

a.   Devi ce pl at e 
(thickness)

0. 10 i nch 2. 54 mm

b.   Mount i ng st r aps 
(thickness)

20 and 40 mi l 0. 5 and one mm

c.   Gr ound r od

Diameter 3/ 4 i nch 19 mm

Length 10 f eet 3050 mm

d.   Wi r eways 2 1/ 2 by 2 1/ 2 i nches 63. 5 by 63. 5 mm

4 by 4 i nches 100 by 100 mm

8 by 8 i nches 200 by 200 mm

12 by 12 i nches 300 by 300 mm

e.   Boxes

Depth 1 1/ 2 i nches 38 mm

Size 4 i nches ( squar e) 100 mm

        - -  End of  Sect i on - -
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