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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  l ar ge scal e sol ar  phot ovol t ai cs 
( PV)  syst ems,  and r el at ed equi pment  and mat er i al s.   
Lar ge scal e i s consi der ed gr eat er  t han one megawat t  
capaci t y and gr i d connect ed.   

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 
pr esent .

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:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
dr awi ngs:

1.  Mount i ng sur f ace f eat ur es.

2.  Locat i ons of  sol ar  PV modul es,  i nver t er s,  
combi ner  and j unct i on boxes,  condui t s and r aceways,  
and ot her  r el at ed equi pment  and mat er i al s.

3.  Ci r cui t  wi r i ng di agr am of  sol ar  PV syst em.

4.  Tr oubl eshoot i ng i nst r uct i ons.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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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 si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

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.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  C12. 1 ( 2014;  Er r at a 2016)  El ect r i c Met er s -  Code 
f or  El ect r i c i t y Met er i ng

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 10 ( 2010;  Er r at a 2011;  Supp 1 2013)  Mi ni mum 
Desi gn Loads f or  Bui l di ngs and Ot her  
St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2023a)  St andar d Speci f i cat i on f or  
Chr omi um and Chr omi um- Ni ckel  St ai nl ess 
St eel  Pl at e,  Sheet ,  and St r i p f or  Pr essur e 
Vessel s and f or  Gener al  Appl i cat i ons

ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

ASTM E772 ( 2015;  R 2021)  St andar d Ter mi nol ogy of  
Sol ar  Ener gy Conver si on

ASTM G173 ( 2003;  R 2012)  St andar d Tabl es f or  
Ref er ence Sol ar  Spect r al  I r r adi ances:  
Di r ect  Nor mal  and Hemi spher i cal  on 37 
Degr ee Ti l t ed Sur f ace
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 80 ( 2013)  Gui de f or  Saf et y i n AC Subst at i on 
Gr oundi ng

I EEE 142 ( 2007;  Er r at a 2014)  Recommended Pr act i ce 
f or  Gr oundi ng of  I ndust r i al  and Commer ci al  
Power  Syst ems -  I EEE Gr een Book

I EEE 242 ( 2001;  Er r at a 2003)  Recommended Pr act i ce 
f or  Pr ot ect i on and Coor di nat i on of  
I ndust r i al  and Commer ci al  Power  Syst ems -  
Buf f  Book

I EEE 1547 ( 2018)  I nt er connect i on and 
I nt er oper abi l i t y  of  Di st r i but ed Ener gy 
Resour ces wi t h Associ at ed El ect r i c Power  
Syst ems I nt er f aces

I EEE 1547. 1A ( 2015)  St andar d f or  Conf or mance Test  
Pr ocedur es f or  Equi pment  I nt er connect i ng 
Di st r i but ed Resour ces wi t h El ect r i c Power  
Syst ems - -  Amendment  1

I EEE 1547A ( 2020)  St andar d f or  I nt er connect i ng 
Di st r i but ed Resour ces wi t h El ect r i c Power  
Syst ems -  Amendment  1

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

I EEE St ds Di ct i onar y ( 2009)  I EEE St andar ds Di ct i onar y:  Gl ossar y 
of  Ter ms & Def i ni t i ons

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2024)  I nt er nat i onal  Bui l di ng Code

I NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS ( 2021)  St andar d f or  Accept ance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

ANSI  I EC 60529 ( 2020)  Degr ees of  Pr ot ect i on Pr ovi ded by 
Encl osur es

I EC 61215 ( 2005;  ED 2. 0)  Cr yst al l i ne Si l i con 
Ter r est r i al  Phot ovol t ai c ( PV)  Modul es -  
Desi gn Qual i f i cat i on and Type Appr oval

I EC 61646 ( 2008;  ED 2. 0)  Thi n- Fi l m Ter r est r i al  
Phot ovol t ai c ( PV)  Modul es – Desi gn 
Qual i f i cat i on and Type Appr oval

I EC 62446 ( 2018)  Phot ovol t ai c ( PV)  Syst ems -  
Requi r ement s f or  Test i ng,  Document at i on,  
and Mai nt enance -  Par t  1:   Gr i d Connect ed 
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Syst ems -  Document at i on,  Commi ssi oni ng 
Test s and I nspect i on

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2020)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

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

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UFC 3- 501- 01 ( 2015;  wi t h Change 2,  2023)  El ect r i cal  
Engi neer i ng

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

UNDERWRI TERS LABORATORI ES ( UL)

UL 96 ( 2016;  May 2023)  UL St andar d f or  Saf et y 
Li ght ni ng Pr ot ect i on Component s

UL 467 ( 2022)  UL St andar d f or  Saf et y Gr oundi ng 
and Bondi ng Equi pment

UL 1741 ( 2010;  Repr i nt  Jan 2015)  UL St andar d f or  
Saf et y I nver t er s,  Conver t er s,  Cont r ol l er s 
and I nt er connect i on Syst em Equi pment  f or  
Use Wi t h Di st r i but ed Ener gy Resour ces

UL 2703 ( 2015;  Repr i nt  Jul  2023)  UL St andar d f or  
Saf et y Mount i ng Syst ems,  Mount i ng Devi ces,  
Cl ampi ng/ Ret ent i on Devi ces,  And Gr ound 
Lugs For  Use Wi t h Fl at - Pl at e Phot ovol t ai c 
Modul es And Panel s

UL Subj ect  3703 ( 2011;  Edi t i on 2014)  Out l i ne of  
I nvest i gat i on f or  Sol ar  Tr acker s

1. 2   RELATED REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude Sect i on 26 08 00,  APPARATUS 
I NSPECTI ON AND TESTI NG on al l  pr oj ect s i nvol v i ng 
medi um vol t age and speci al i zed power  di st r i but i on 
equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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[ Sect i on 26 08 00,  APPARATUS I NSPECTI ON AND TESTI NG appl y 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.

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

NOTE:   To expedi t e i nt er connect i on and act i v i t y,  
sol i c i t  l ocal  ut i l i t y  poi nt  of  cont act ,  i f  known.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Coor di nat e wi t h l ocal  ut i l i t y  i nt er connect i on and act i v i t y.  [ Poi nt  of  
cont act  [ _____] . ]

1. 3   DEFI NI TI ONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as 
def i ned i n t he I EEE St ds Di ct i onar y.

b.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  sol ar  ener gy conver si on t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned i n 
ASTM E772.

1. 4   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per mi t s ar e assumed t o be obt ai ned by f i r m 
hol di ng desi gn r esponsi bi l i t y .   Ensur e t hi s i s 
c l ar i f i ed i n cont r act  bi d package.   

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

SD- 01 Pr econst r uct i on Submi t t al s

Commi ssi oni ng Pl an;  G[ ,  [ _____] ]

Commi ssi oni ng Schedul e;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Si t e pl an dr awi ngs;  G[ ,  [ _____] ]

Ri ser  di agr am and gener al  not es;  G[ ,  [ _____] ]

Compl et e sol ar  PV syst em component s and i nt er connect i on wi r i ng 
di agr ams;  G[ ,  [ _____] ]

Shop Dr awi ngs;  G[ ,  [ _____] ]

I nst al l at i on and Assembl y Det ai l s;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Phot ovol t ai c Modul es;  G[ ,  [ _____] ]

I nver t er s;  G[ ,  [ _____] ]

Di sconnect ;  G[ ,  [ _____] ]

Combi ner  Boxes;  G[ ,  [ _____] ]

Moni t or i ng equi pment ;  G[ ,  [ _____] ]

Syst em wi r i ng;  G[ ,  [ _____] ]

Gr ound mount i ng st r uct ur e;  G[ ,  [ _____] ]

Sampl e war r ant y cer t i f i cat e;  G[ ,  [ _____] ]
  Submi t  f or  al l  mat er i al s t o be pr ovi ded.   Submi t  dat a suf f i c i ent  
t o i ndi cat e conf or mance t o speci f i ed r equi r ement s.

SD- 05 Desi gn Dat a

Desi gn Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s
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I nver t er  st ar t up t est s;  G[ ,  [ _____] ]

Funct i onal  Per f or mance Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Mat er i al s;  G[ ,  [ _____] ]

Commi ssi oni ng Agent  Qual i f i cat i on;  G[ ,  [ _____] ]

Sei smi c Cer t i f i cat i on;  G[ ,  [ _____] ]

Wi nd Cer t i f i cat i on;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on I nst r uct i ons;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Dat a Package 5

SD- 11 Cl oseout  Submi t t al s

Sol ar  Post ed oper at i ng i nst r uct i ons;  G[ ,  [ _____] ]

Sol ar  Tr ai ni ng document at i on;  G[ ,  [ _____] ]

Fi nal  Commi ssi oni ng Repor t ;  G[ ,  [ _____] ]

War r ant y;  G[ ,  [ _____] ]

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

1. 5   MAI NTENANCE MATERI AL SUBMI TTALS

Compl y wi t h r equi r ement s speci f i ed i n Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " must "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 6. 2   Dr awi ngs

Submi t  mi ni mum of  t hr ee ( 3)  har d copi es of  dr awi ngs f or  gover nment  
appr oval  pr i or  t o manuf act ur i ng and equi pment  const r uct i on or  
i nt egr at i on.   Submi t  shop dr awi ngs at  a mi ni mum of  11 by 17 i nches i n s i ze 
usi ng a mi ni mum scal e of  1/ 4 i nch per  f oot ,  f or  t he except i on of  dr awi ngs 
not  r equi r i ng scal e.  Submi t  s i t e pl an dr awi ngs and r i ser  di agr am and 
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gener al  not es at  a mi ni mum of  24 by 36 i nches.   Submi t  I nst al l at i on and 
Assembl y Det ai l s at  a mi ni mum of  24 by 36 i nches.   Submi t  at  mi ni mum scal e 
of  1/ 2 i nch per  f oot  f or  over vi ew and 2 i nches per  f oot  f or  det ai l .

1. 6. 2. 1   Pr oduct  Dr awi ngs

Submi t  compl et e det ai l ed pr oduct  dr awi ngs f or  t he sol ar  PV syst em 
consi st i ng of  shop dr awi ngs and pr oduct  dat a sheet s.  I ncl ude i n t he shop 
dr awi ngs [ one] [ t hr ee]  [ f our ]  wi r e di agr ams,  ut i l i t y  i nt er connect i on 
di agr ams,  swi t chboar d and swi t chgear  dr awi ngs l ayout  and ar r angement  of  PV 
modul es,  suppor t  and mount i ng mechani sm,  i nver t er s,  combi ner  boxes,  AC and 
DC di sconnect s,  equi pment  encl osur es,  condui t s,  moni t or s,  met er s,  and al l  
ot her  accessor i es associ at ed wi t h t he i nst al l at i on of  t he PV syst em.  
Pr ovi de equi pment  di mensi ons,  wei ght s and st r uct ur al  mount i ng det ai l s.

Pr ovi de desi gn Cal cul at i ons. I ncl ude namepl at e dat a,  s i ze,  and capaci t y of  
each PV modul e.   I ncl ude al l  assumpt i ons such as appl i cabl e wi nd speed,  
snow and sei smi c l oads.   I ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  
and t echni cal  soci et y publ i cat i on r ef er ences.

1. 6. 2. 2   I nst al l at i on and Assembl y Dr awi ngs and Det ai l s

Submi t  s i t e pl an dr awi ngs,  component s and i nt er connect i on wi r i ng and 
gener al  not es,  and i nst al l at i on and assembl y Det ai l s dr awi ngs pr i or  t o 
st ar t  of  const r uct i on.   I ncl ude suf f i c i ent  det ai l  on dr awi ngs f or  al l  
par t s of  t he wor k t o enabl e t he Gover nment  t o check conf or mi t y wi t h t he 
r equi r ement s of  t he cont r act  document s.   I ncl ude i n t he s i t e pl an 
dr awi ngs:  t opogr aphi c and ut i l i t y  sur vey;  bor e l ogs;  soi l s r epor t ;  s i t e 
pl an( s) ;  s i t e const r uct i on det ai l s;  st r uct ur al  dr awi ngs;  st r uct ur al  
const r uct i on det ai l s;  s i t e el ect r i cal  pl an;  and si t e el ect r i cal  
const r uct i on det ai l s.   I ncl ude i n t he i nst al l at i on and assembl y dr awi ngs 
and det ai l s:  par t s l i s t s;  assembl y dr awi ngs;  i nt er connect i on wi r i ng 
di agr ams;  wi r e and cabl e schedul es;  wi r e and cabl e t er mi nat i on schedul es;  
i nst r ument  pl an;  i nst r ument  and cont r ol  wi r e,  condui t  and cabl e schedul es;  
i nst r ument  wi r e and cabl e t er mi nat i on schedul e;  cont r ol  di agr ams;  cont r ol  
sequence of  oper at i on;  sei smi c r est r ai nt  det ai l s;  and wi nd r est r ai nt  
det ai l s.

1. 6. 2. 3   " As- Bui l t "  and Recor d Dr awi ngs

Af t er  compl et i on of  const r uct i on,  submi t  As- Bui l t  Dr awi ngs pr epar ed and 
cer t i f i ed by t he const r uct i on cont r act or ,  showi ng i n r ed i nk,  on- si t e 
changes t o t he or i gi nal  const r uct i on det ai l s and al l  under gr ound ut i l i t i es 
measur ed f r om f i el d benchmar ks,  accur at e t o wi t hi n 1"  of  cent er l i ne of  t he 
ut i l i t y .   I mmedi at el y r ecor d f or  i ncl usi on i nt o t he as- bui l t  dr awi ngs al l  
modi f i cat i ons t o or i gi nal  dr awi ngs made dur i ng i nst al l at i on.   I ndi cat e 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   Pr epar e " as- bui l t "  on a mi ni mum of  24 by 36 
i nches vel l um usi ng r ed i nk.

Af t er  submi t t al  and appr oval  of  " As- bui l t "  Dr awi ngs,  submi t  Recor d 
Dr awi ngs,  pr epar ed and by t he pr oj ect  engi neer ( s)  and ar chi t ect ( s) ,  of  t he 
or i gi nal  desi gn dr awi ngs r ef l ect i ng al l  desi gn changes and cont r act or  
not ed changes i n t he " As- Bui l t "  dr awi ngs.

1. 6. 3   St andar d Mat er i al s and Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
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mat er i al ,  desi gn and wor kmanshi p.   Pr ovi de pr oduct s wi t h sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  [ 2] [ _____]  year s pr i or  t o bi d openi ng,  
and past  per f or mance document at i on wi t h consi st ent  desi gn and bi l l  of  
mat er i al s.   I ncl ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   Wher e [ t wo] [ _____]  or  mor e i t ems of  
t he same cl ass of  equi pment  ar e r equi r ed,  pr oduct s wi l l  be f r om a si ngl e 
manuf act ur er ;  however ,  t he component  par t s of  t he i t em need not  be t he 
pr oduct s of  t he same manuf act ur er  unl ess st at ed i n t he t echni cal  sect i on.

Pr oof  of  compl i ance wi t h r equi r ement s of  UL,  wher e mat er i al  or  equi pment  
i s speci f i ed t o compl y.   The l abel  of  or  l i s t i ng i n UL El ect r i cal  
Const r uct i on Di r ect or y wi l l  be accept abl e evi dence.   I n l i eu of  t he l abel  
or  l i s t i ng,  a wr i t t en cer t i f i cat e f r om an appr oved nat i onal l y r ecogni zed 
t est i ng l abor at or y ( NRTL)  equi pped t o per f or m such ser vi ces,  st at i ng t hat  
t he i t ems have been t est ed and conf or m t o t he r equi r ement s and t est i ng 
met hods of  Under wr i t er s Labor at or i es may be submi t t ed.

1. 6. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a [ 2] [ _____] - year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on of  not  
l ess t han [ 6, 000] [ _____]  hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  
l abor at or y t est s,  i s  f ur ni shed.   These al t er nat i ve qual i f i cat i ons do not  
appl y t o mat er i al s i n Sect i on 2. 2 of  Sect i on 26 31 00 FACI LI TY- SCALE SOLAR 
PHOTOVOLTAI C ( PV)  SYSTEMS.

1. 6. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Do not  use pr oduct s manuf act ur ed mor e t han [ 3] [ _____]  year s pr i or  t o dat e 
of  del i ver y t o s i t e,  unl ess speci f i ed ot her wi se.

1. 6. 4   Oper at i ons and Mai nt enance Dat a

Submi t  oper at i on and mai nt enance Dat a Package 5 i n accor dance wi t h Sect i on 
01 78 23,  OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.

1. 6. 5   Commi ssi oni ng Agent s

Commi ssi oni ng Agent s Qual i f i cat i ons:  Engage commi ssi oni ng ser vi ce
per sonnel ,  t hat  speci al i ze i n t he t ypes of  i nspect i ons and t est s t o be
per f or med.

1. 6. 6   I nst al l er s

Demonst r at e t hat  i nst al l er s have successf ul l y i nst al l ed at  l east  
[ f our ] [ _____]  pr oj ect s t hat ,  i n aggr egat e,  equal  or  exceed t he si ze of  t he 
pr oposed pr oj ect .   Pr ovi de r ef er ences f or  each of  t hese r ef er enced 
pr oj ect s.

1. 6. 7   Qual i f i ed Test i ng Or gani zat i on

Engage t he ser vi ces of  a qual i f i ed t est i ng or gani zat i on t o pr ovi de 
i nspect i on,  t est i ng,  cal i br at i on,  and adj ust ment  of  t he sol ar  PV syst em 
and equi pment  l i s t ed her ei n.   The or gani zat i on must  be i ndependent  of  t he 
suppl i er ,  manuf act ur er ,  and i nst al l er  of  t he equi pment .   The or gani zat i on 
must  be a Fi r st  Ti er  Cont r act or .

The or gani zat i on must  have been r egul ar l y engaged i n t he t est i ng of  
el ect r i cal  mat er i al s,  devi ces,  i nst al l at i ons,  and syst ems f or  a mi ni mum of  
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[ 5] [ _____]  year s.   The or gani zat i on must  have a cal i br at i on pr ogr am,  and 
t est  i nst r ument s used t o be cal i br at ed i n accor dance wi t h NETA ATS.

1. 6. 8   Per mi t t i ng

The [ Owner ] [ Cont r act or ]  i s  r esponsi bl e f or  obt ai ni ng al l  necessar y 
devel opment  per mi t s and r egul at or y and ut i l i t y  ser vi ce pr ovi der  appr oval s 
pr i or  t o const r uct i on.

The [ Owner ] [ Cont r act or ]  i s  r esponsi bl e f or  obt ai ni ng al l  necessar y 
el ect r i cal  and bui l di ng per mi t s and i nspect i ons.

1. 6. 9   Tr ai ni ng

Pr ovi de t r ai ni ng by a f act or y t r ai ned i nst r uct or  t o pr ovi de f ul l  
i nst r uct i ons t o desi gnat ed Gover nment  per sonnel  i n t he oper at i on,  
mai nt enance and pr ogr ammi ng of  t he speci f i ed syst ems and equi pment .   
I ncl ude saf et y t r ai ni ng f or  f i r st  r esponder s i ncl udi ng f i r e depar t ment [ ,  
] [ _____] [  and ] [ _____]  r epr esent at i ves.    

Submi t  Tr ai ni ng document at i on al ong wi t h t he pr oposed t r ai ni ng dat e[ s] ,  at  
l east  [ 14] [ _____]  days pr i or  t o dat e[ s]  of  pr oposed t r ai ni ng cour se.   
Pr ovi de t r ai ni ng sessi on f or  [ s i x] [ _____]  per sonnel  speci f i cal l y or i ent ed 
t o i nst al l ed equi pment ,  syst em l ayout ,  and user  oper at i ons.

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

St or e sol ar  PV panel  modul es i n t he or i gi nal  packagi ng accor di ng t o t he 
manuf act ur er ' s gui dance,  and r emai n i n packagi ng unt i l  day of  
i nst al l at i on.   I f  a sol ar  PV modul e i s r emoved f r om i t s packagi ng,  st or e 
accor di ng t o t he manuf act ur er ' s gui dance.   Do not  st or e sol ar  PV panel  
modul es on- si t e f or  mor e t han [ 12] [ _____]  mont hs.

1. 8   WARRANTY

War r ant  t he over al l  syst em f or  bot h par t s and l abor  f or  a mi ni mum per i od 
of  [ 5] [ _____]  year s.   Pr ovi de t he f ol l owi ng component  speci f i c  war r ant i es:

a.   Phot ovol t ai c Modul es:   Mi ni mum war r ant y per i od of  25- year  f or  l i near  
mi ni mum out put  and 10- year s f or  wor kmanshi p,  mat er i al ,  v i sual ,  and 
manuf act ur i ng def ect s f r om t he dat e of  manuf act ur e f ol l owed by an 
addi t i onal  f i f t een ( 15)  year s at  not  mor e t han 20 per cent  power  l oss.

b.   Gr ound Mount i ng St r uct ur e:   Mount i ng st r uct ur e syst em har dwar e t o be 
f r ee f r om def ect s i n t he mat er i al  and wor kmanshi p f or  a mi ni mum per i od 
of  [ 10] [ _____]  year s.

c.   Combi ner  Boxes:   Combi ner  boxes t o be f r ee f r om def ect s i n mat er i al  
and wor kmanshi p f or  a per i od of  [ 5] [ _____]  year s.

d.   I nver t er s:   I nver t er s t o be f r om def ect s i n mat er i al  and wor kmanshi p 
f or  a mi ni mum per i od of  [ 20] [ _____]  year s.

Pr ovi de a l i s t  of  al l  appl i cabl e war r ant i es f or  al l  equi pment  and 
component s.   I ncl ude war r ant y i nf or mat i on,  names,  addr esses,  t el ephone 
number s,  and pr ocedur es f or  f i l i ng a c l ai m and obt ai ni ng war r ant y ser vi ces.
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1. 8. 1   I nver t er  Sof t war e Upgr ades

Pr ovi de and i nst al l ,  at  no cost  or  char ge,  any i nver t er  sof t war e upgr ades 
t hat  become avai l abl e dur i ng t he war r ant y per i od.

1. 8. 2   War r ant y Excl usi ons

The war r ant y must  cover  al l  syst em mal f unct i ons and f ai l ur es except  t hose 
r esul t i ng f r om mi suse,  abuse,  negl ect ,  f i r e,  vandal i sm,  act s of  nat ur e,  or  
ot her  causes beyond t he cont r ol  of  t he Cont r act or  or  manuf act ur er .

1. 9   CERTI FI CATI ONS

Pr ovi de Sei smi c Cer t i f i cat i onand Wi nd Cer t i f i cat i on,  pr epar ed by a 
l i censed pr of essi onal  engi neer  or  Nat i onal  Recogni zed Test i ng Labor at or y,  
( NRTL)  f or  al l  component s and assembl ed syst ems i n accor dance wi t h I CC I BC,
ASCE 7- 10 st at e and l ocal  bui l di ng codes.   Sei smi c and wi nd cer t i f i cat i ons 
must  demonst r at e syst em wi l l  wi t hst and wi nd and sei smi c r equi r ement s as 
i nst al l ed and r emai n r emai n onl i ne and f unct i onal  af t er  a sei smi c or  wi nd 
event .

1. 10   HEALTH AND SAFETY REQUI REMENTS

Sect i on 01 35 26,  GOVERNMENTAL SAFETY REQUI REMENTS 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.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de ut i l i t y  scal e sol ar  PV syst em f eedi ng AC power  t o ut i l i t y  gr i d i n 
accor dance wi t h I EEE 1547 and l ocal  ut i l i t y  r egul at i ons.   The PV syst em 
must  compl y wi t h t hese speci f i cat i ons,  al l  appl i cabl e codes and st andar ds,  
al l  const r uct i on document s,  and al l  l ocal  aut hor i t i es havi ng j ur i sdi ct i on.

I nst al l at i on must  consi st  of  ei t her  a f i xed- axi s,  s i ngl e-  or  dual - axi s 
ut i l i t y  scal e- gr ound mount  syst em.   Tr acki ng r equi r ement s must  compl y wi t h 
l ocal  s i t i ng r equi r ement s r egar di ng r ef l ect i v i t y r est r i ct i ons and ai r space 
saf et y r equi r ement s.  Suppor t  st r uct ur es must  ei t her  be i ndi v i dual  modul es 
or  wher e appl i cabl e,  gr oups of  panel s conf i gur ed f or  shade st r uct ur es.   
Pr ovi de al l  necessar y accessor i es f or  a compl et e,  secur e,  and oper at i onal  
sol ar  PV syst em.  Commer ci al - gr ade and r esi dent i al - gr ade r oof t op syst ems 
ar e excl uded f r om t hi s UFGS.

2. 1. 1   Syst em Requi r ement s

2. 1. 1. 1   Syst em Char act er i st i cs

The syst em char act er i st i cs i ncl ude [ _____]  mi ni mum r at ed [ kW] [ MW]  DC 
out put ,  [ _____]  mi ni mum [ kWh] [ MWh]  AC per  year ,  [ _____]  syst em vol t age,  
and [ f i xed axi s] [ t r acki ng [ one- ] [ t wo- ] axi s]  gr ound- mount ed at  f ul l  l oad 
r at ed power  [ 1] [ _____]  per cent  mean ambi ent  summer  oper at i ng t emper at ur e.   
Rat e al l  el ect r i cal  equi pment  f or  t he cur r ent  and vol t age r at i ngs 
appr opr i at e f or  t he appl i cat i on.

The syst em must  be r at ed f or  out door  i nst al l at i on.   Pr ovi de syst em 
equi pment  capabl e of  oper at i ng under  t he l ocat i on' s maxi mum and mi ni mum 
document ed t emper at ur es dur i ng summer  and wi nt er  t i mes.   The ent i r e syst em 
must  be r at ed and war r ant ed t o wi t hst and and oper at e under  t hese 
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condi t i ons.

2. 1. 1. 2   Capaci t y Rat i ngs

Speci f y r at ed PV syst em capaci t y i n di r ect  cur r ent  ( DC)  [ k i l o] [ mega] wat t s 
peak under  bot h St andar d Test  Condi t i ons ( STC)  and Phot ovol t ai cs f or  
Ut i l i t y  Scal e Appl i cat i ons ( PVUSA)  Test  Condi t i ons ( PTC)  r at i ngs.

a.   The STC r at i ng assumes di r ect  cur r ent  r ef er r ed as " [ k] [ M] Wdc- STC" .   I t  
i s  al so r ef er r ed as [ k i l o] [ mega] wat t s peak,  or  " [ k] [ M] Wp" .   Speci f i c  
PV modul e manuf act ur er  maxi mum and mi ni mum power  dat a must  be 

speci f i ed f or  t hi s r at i ng.   The STC r at i ng i s based on 1, 000 wat t s/ m2 
sol ar  i r r adi ance,  25 degr ees C cel l  t emper at ur e,  ai r  mass equal  t o 
1. 5,  and ASTM G173 st andar d spect r um.

b.   The PTC r at i ng i s based on 1, 000 wat t s/ m2 sol ar  i r r adi ance,  20 degr ees 
C ambi ent  t emper at ur e and 1 met er / second wi nd speed at  10 met er s above 
gr ound l evel .

2. 1. 1. 3   Syst em Wi r i ng
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   The possi bl e exposur e t o a cor r osi ve 
envi r onment  shoul d be car ef ul l y exami ned.  Even when 
t he cor r ect  conduct or  s i ze and t he sel ect ed j oi ni ng 
( connect i ng)  met hod have sat i sf i ed al l  t he I EEE 837 
t est  r equi r ement s,  i t  may be pr udent  t o choose a 
l ar ger  conduct or  s i ze t o compensat e f or  some gr adual  
r educt i on i n t he conduct or  cr oss sect i on dur i ng t he 
desi gn l i f e of  t he i nst al l at i on wher e t he soi l  
envi r onment  t ends t o pr omot e cor r osi on.  Coor di nat e 
soi l  envi r onment  wi t h Geot echni cal  Engi neer .

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

Syst em wi r i ng [ must  conf or m t o Sect i on [ _____]  and ] must  be i n accor dance 
wi t h Sect i on 690 of  NFPA 70.   The conduct or s used must  have a t emper at ur e 
r at i ng of  [ 90] [ _____]  degr ees C or  hi gher  and be si zed accor di ng t o t he 
appr opr i at e DC or  AC vol t age appl i cat i on.   Cabl i ng exposed t o sunl i ght  
must  be UV r esi st ant .   [ Al l  wi r i ng must  be copper  conduct or  i f  Navy 
event ual l y t akes owner shi p of  syst em. ]

[ Pr ovi de condui t s i n accor dance wi t h Sect i on [ _____] .   ] Use gal vani zed 
r i gi d st eel  condui t  above gr ade and mount  on UV r esi st ant  hi gh- densi t y 
pol yet hyl ene ( HDPE)  suppor t s.   Condui t  bel ow gr ade must  be Schedul e 40 
PVC,  mi ni mum.

2. 1. 1. 4   Si t e Desi gn

Pr ovi de adequat e space f or  per sonnel ,  vehi c l es and equi pment  t hr oughout  
t he PV ar r ay t o f aci l i t at e i nst al l at i on,  i nspect i on and mai nt enance access 
t o al l  modul es.

2. 2   PHOTOVOLTAI C MODULES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude i n t hi s sect i on speci f y i ng CEC 
i nf or mat i on and r equi r ement s f or  pr oj ect s abi di ng by 
Cal i f or ni a Ener gy Commi ssi on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Ut i l i ze PV modul es wi t h [ cr yst al l i ne s i l i con] [ r i bbon sheet ] [ t hi n f i l m]  
t echnol ogy and conf or m t o Sect i on 26 31 00 FACI LI TY- SCALE SOLAR 
PHOTOVOLTAI C ( PV)  SYSTEMS.   I ncl ude bypass di odes wi t h each PV modul e 
i nst al l ed i n t he modul e j unct i on box.

2. 2. 1   Compl i ance

The PV modul es must  compl y wi t h t he Buy Amer i can Act [  and must  be l i s t ed 
on t he Cal i f or ni a Ener gy Commi ssi on' s PTC l i st ] [  and must  qual i f y f or  
el i gi bi l i t y  under  t he Cal i f or ni a Sol ar  I ni t i at i ve ( CSI )  Pr ogr am] .   The 
syst em must  compl y wi t h I EC 61215 or  I EC 61646.

2. 2. 2   El ect r i cal  Char act er i st i cs

Pr ovi de hi gh- power  t ype PV modul e( s) ,  wi t h t ypi cal  peak power  of  not  l ess 
t han [ 315] [ ]  wat t s,  +/ -  [ 3] [ _____]  per cent  power  t ol er ance,  under  St andar d 
Test  Condi t i ons ( STC) .   The AC out put  must  not  be l ess t han [ 80] [ ]  per cent  
of  t he DC kWp r at i ng.   The i ndi v i dual  cur r ent  har moni cs and TRD ar e not  t o 
exceed t he l i mi t s speci f i ed i n I EEE 1547.

The oper at i ng vol t age cor r espondi ng t o t he power  out put  ment i oned above 
shoul d be at  l east  [ 54] [ _____]  vol t s.   The open ci r cui t  vol t age of  t he PV 
modul es under  STC shoul d be at  l east  [ 64] [ _____]  vol t s.   Oper at e PV modul e 
at  an ambi ent  t emper at ur e r ange of  [ mi nus 40] [ _____]  degr ees C[ mi nus 
40] [ _____]  degr ees F t o [ pl us 85] [ _____]  degr ees C[ pl us 185] [ _____]  
degr ees F wi t h [ 100] [ _____]  per cent  r el at i ve humi di t y.

2. 2. 3   Ter mi nal  Box

I ncl ude a t er mi nal  box on t he modul e havi ng a pr ovi s i on f or  openi ng f or  
r epl aci ng t he cabl e,  i f  r equi r ed.

2. 2. 4   Namepl at e

I ncl ude t he f ol l owi ng on t he modul e nampl at e so as t o be cl ear l y v i s i bl e:

a.   Name of  t he Manuf act ur er  or  di st i nct i ve l ogo;

b.   Model  or  Type Number ;

c.   Ser i al  Number ;

d.   Year  of  make;

e.   Peak wat t age r at i ng;

f .   Peak vol t age;  and

g.   Peak cur r ent .

2. 3   I NVERTERS

Pr ovi de sol i d st at e t ype i nver t er  uni t  capabl e of  accept i ng t he out put  of  
t he phot ovol t ai c panel s and pr ovi di ng r at ed out put  as i ndi cat ed.   Pr ovi de 
t he i nver t er  wi t h monopol e,  negat i ve gr ounded,  and posi t i ve gr ounded ar r ay 
conf i gur at i on capabi l i t i es.
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2. 3. 1   Li st i ngs

Pr ovi de i nver t er  l i s t ed on t he Cal i f or ni a Ener gy Commi ssi on' s PTC l i st [  
and must  qual i f y f or  el i gi bi l i t y  under  t he CSI  Pr ogr am] .   The i nver t er  
must  be UL 1741 l i s t ed and conf or m t o I EEE 1547A and NFPA 70 st andar ds.

2. 3. 2   Rat i ngs

Rat e t he i nver t er ' s out put  as [ 250] [ 500] [ _____]  kW,  [ 600] [ 1, 000] [ _____]  
Vdc,  3 phase,  [ 320- 600] [ 420- 850] [ _____]  maxi mum power  poi nt  t r acki ng 
( MPPT)  vol t age r ange.   The peak i nver t er  power  conver si on ef f i c i ency must  
be [ 95] [ 97] [ _____]  per cent  or  gr eat er .

Oper at e i nver t er  at  an ambi ent  t emper at ur e r ange of  [ mi nus 20] [ _____]  
degr ees C[ mi nus 4] [ _____]  degr ees F t o [ pl us 50] [ _____]  degr ees C[ pl us 
122] [ _____]  degr ees F wi t h [ 95] [ _____]  per cent  humi di t y ( non- condensi ng) .

2. 3. 3   Saf et i es and Pr ot ect i on

Equi p each i nver t er  wi t h t he f ol l owi ng saf et i es and Pr ot ect i on:

a.   DC i nput  di sconnect ;

b.   Sur ge pr ot ect i on;

c.   Gr ound f aul t  i nt er r upt er ;

d.   I sol at i on t r ansf or mer ;

e.   AC out put  di sconnect ;  and

f .   Dat a Moni t or i ng Equi pment / Syst em.

The i nver t er  must  be abl e t o sust ai n an over l oad acr oss i t s out put  
t er mi nal s up t he [ 150] [ _____]  per cent  l oad,  whi l e suppl y i ng any l oad 
wi t hi n i t s r at i ng and wi t hout  r educi ng i t s out put  vol t age.   Fuse power  
semi conduct or s i n t he i nver t er  wi t h f ast  act i ng f uses t o pr event  cascadi ng 
f ai l ur es.   Pr ovi de each f use wi t h a bl own f use and al ar m i ndi cat i ng di odes 
on t he cont r ol  panel .

2. 3. 4   Feat ur es

I ncl ude each i nver t er  wi t h t he f ol l owi ng:

a.   Aut omat i c oper at i on i ncl udi ng st ar t - up,  shut down,  sel f - di agnosi s,  and 
f aul t  det ect i on;

b.   Di gi t al  Si gnal  Pr ocessor  ( DSP)  based cont r ol s wi t h sel f - di agnost i cs 
and [ r emot e] [ l ocal ]  di spl ay of  oper at i ng st at us;

c.   Over -  and under - vol t age and f r equency pr ot ect i on,  shut t i ng down t he 
i nver t er  i n compl i ance wi t h UL 1741;  and

d.   Ant i - i s l andi ng pr ot ect i on t o pr event  back- f eedi ng i nver t er  gener at ed 
power  t o t he gr i d i n t he event  of  a ut i l i t y  out age.

Pr ovi de i nver t er  i n [ f l oor - mount ] [ wal l - mount ] [ suppor t  st r uct ur e mount ] ,  
NEMA [ 1] [ 3R] [ 4] [ 4X] [ 6] [ 6P] ,  [ st eel ] [ al umi num] [ st ai nl ess st eel ] [ pol ymer i c]  
encl osur e i n accor dance wi t h NEMA 250.
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2. 4   COMBI NER BOXES

Pr ovi de combi ner  box[ es]  i n [ wal l - mount ] [ pol e- mount ] ,  NEMA 
[ 3R] [ 4X] [ _____] ,  [ st eel ] [ al umi num] [ st ai nl ess st eel ]  encl osur e i n 
accor dance wi t h NEMA 250.   I ncl ude i n t he combi ner  box[ es]  f uses and a bus 
t o combi ne t he out put s of  t he st r i ngs.   Each combi ner  box must  be UL 1741 
l i s t ed and oper at e at  an ambi ent  t emper at ur e r ange of  [ mi nus 25] [ _____]  
degr ees C[ mi nus 13] [ _____]  degr ees F t o [ pl us 57] [ _____]  degr ees C[ pl us 
135] [ _____]  degr ees F.   Pr ovi de combi ner  box capabl e of  at  l east  
[ 12] [ _____]  i nput s and an i nput  f use r at i ng of  [ 15] [ _____]  amps.   I ncl ude 
out put  c i r cui t  di sconnect i ng means l i s t ed f or  i nt ended use and pur pose.

Pr ovi de combi ner  box out put  t er mi nal s f or  par al l el i ng t wo conduct or s f or  
t he PV posi t i ve and negat i ve,  as wel l  as t he equi pment  gr ound conduct or s.   
Run set  of  wi r es f r om t he combi ner  box t o t he i nver t er .   Combi ner  out put  
must  be compat i bl e wi t h i nver t er  i nput .

2. 5   GROUND MOUNTI NG STRUCTURES

Pr ovi de ar r ay gr ound mount i ng st r uct ur e f or  PV modul es t hat  pr ovi des t he 
desi gned panel  t i l t .   The mount i ng syst em must  be [ gr ound] [ t r acki ng]  
mount i ng t ype [ ,  [ t wo] [ f our ]  r ai l s ] [ ,  [ one] [ t wo]  axi s] ,  and be [ UL 2703]  
and [ UL Subj ect  3703]  l i s t ed.

Desi gn al l  st r uct ur al  component s i n a manner  commensur at e wi t h at t ai ni ng a 
mi ni mum [ 30] [ _____]  year  desi gn l i f e.   Ar r ay mount i ng har dwar e must  be 
compat i bl e wi t h t he s i t e consi der at i ons and envi r onment .   Al umi num and 
st ai nl ess st eel  component s and har dwar e ar e pr ef er r ed.

2. 5. 1   Wi nd and Sei smi c Rat i ngs

The mount i ng syst em and over al l  i nst al l at i on must  be capabl e t o wi t hst and 
wi nds of  Cat egor y [ 1] [ 2] [ 3] [ 4]  or  [ 5]  as def i ned by t he Saf f i r - Si mpson 
Hur r i can Wi nd Scal ef or  al l  at t achment  poi nt s and consi st ent  wi t h t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.   Pr ovi de wi nd cer t i f i cat i ons f or  
al l  component s and assembl i es.

Al l  st r uct ur es and st r uct ur al  el ement s must  be sui t abl e f or  Sei smi c Desi gn 
Cat egor y [ _____]  i n accor dance wi t h UFC 3- 301- 01,  I CC I BC,  ASCE 7- 10,  and 
al l  ot her  appl i cabl e bui l di ng codes and st andar ds per t ai ni ng t o t he 
er ect i on of  such st r uct ur es.

2. 6   CAST- I N- PLACE CONCRETE

Pr ovi de concr et e f oundat i ons f or  gr ound mount i ng st r uct ur al  member s as 
speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE and i n accor dance 
wi t h manuf act ur er ' s r ecommendat i ons.

Pr ovi de mount i ng assembl y and connect i ons wher e syst em i s t o be i nst al l ed 
on a concr et e st r uct ur e.

2. 7   METERI NG AND POWER MONI TORI NG

Pr ovi de and i nst al l  a r evenue gr ade al t er nat i ng cur r ent  ( AC)  I nt er val  Dat a 
Recor di ng ( I DR)  met er ,  l ocat ed on t he out put  s i de of  t he i nver t er ,  
compl et e wi t h i ndust r y st andar d t el emet r y f or  communi cat i ons wi t h 
Et her net ,  cel l ul ar  or  ot her  common out put  capabi l i t i es.   Met er  must  
conf or m t o t he Owner ' s[ ,  Navy' s, ]  and El ect r i cal  Company met er i ng 
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r equi r ement s. [   I f  t he power  i s t i ed i nt o t he Navy' s i nt er nal  el ect r i cal  
gr i d,  t hen advanced met er i ng i nf r ast r uct ur e ( AMI )  met er s ar e t o be 
i nst al l ed.   Pr ovi de new AMI  met er s t hat  ar e compat i bl e wi t h i nst al l at i on' s 
cur r ent  AMI  syst em. ]   

2. 7. 1   Met er  Char act er i st i cs

The met er  must  be UL l i s t ed and have an oper at i ng t emper at ur e r ange of  
[ mi nus 20] [ _____]  degr ees C[ mi nus 4] [ _____]  degr ees F t o [ pl us 70] [ _____]  
degr ees C[ pl us 158] [ _____]  degr ees F wi t h a humi di t y r ange of  [ 95] [ _____]  
per cent  r el at i ve humi di t y ( RH)  non- condensi ng.   Pr ovi de t he met er  
conf or mi ng t o ANSI  C12. 1.

Pr ovi de met er  capabl e of  measur i ng kWh,  Demand,  I nst ant aneous power ,  
vol t s,  amps,  wat t s,  VAR and VA per  phase.

2. 7. 2   Power  Moni t or ni ng Syst em

[ Pr ovi de and connect ] [ Connect ]  met er  t o a power  moni t or i ng/ dat a col l ect i on 
syst em r ecor di ng sol ar  pr oduct i on t hr ough Ti me of  Use ( TOU)  i ncr ement s 
appl i cabl e t o t he i nst al l at i on and ut i l i t y  st andar ds,  wi t h a mi ni mum 
[ 15] [ _____]  mi nut e i nt er val s and [ 30] [ _____]  day memor y.

2. 8   POSTED OPERATI NG I NSTRUCTI ONS

Pr ovi de post ed oper at i ng i nst r uct i ons f or  sol ar  PV syst em equi pment  
l ami nat ed bet ween t her mopl ast i c sheet s.   Af t er  oper at i ng i nst r uct i ons ar e 
appr oved,  i nst al l  wher e di r ect ed.

2. 9   MANUFACTURER' S NAMEPLATE

Pr ovi de on each equi pment  i t em,  i ncl udi ng PV panel s,  a namepl at e bear i ng 
al l  manuf act ur er ' s i nf or mat i on secur el y af f i xed i n a conspi cuous pl ace.   
Namepl at es exposed t o weat her  ar e t o be ASTM A240/ A240MType 316 st ai nl ess 
st eel  wi t h st amped engr avi ng.  

2. 10   FI ELD FABRI CATED NAMEPLATES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use of  t he f ol l owi ng par agr aph wher e 
namepl at es ar e f abr i cat ed t o i dent i f y speci f i c  
equi pment  desi gnat ed on dr awi ngs.

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

Pr ovi de f i el d f abr i cat ed namepl at es i n accor dance wi t h ASTM D709 as 
speci f i ed or  as i ndi cat ed on t he dr awi ngs.   Mi ni mum si ze of  namepl at es i s 
25 by 65 mm 1 by 2. 5 i nches.   Let t er i ng i s a mi ni mum of  6. 35 mm 0. 25 i nch 
hi gh nor mal  bl ock st y l e.

2. 11   WARNI NG SI GNS

Pr ovi de cl ear l y v i s i bl e war ni ng si gns f or  ar c f l ash pr ot ect i on i n 
accor dance wi t h UFC 3- 501- 01 and NFPA 70E f or  al l  el ect r i cal  equi pment  and 
component s t hat  ar e r equi r ed t o exami ne,  adj ust ,  ser vi ce,  or  mai nt ai n 
whi l e ener gi zed.

2. 12   CABLE TAGS I N MANHOLES,  HANDHOLES,  AND VAULTS

Pr ovi de machi ne pr i nt ed pol yet hyl ene cabl e t ags f or  each cabl e ent er i ng or  
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l eavi ng manhol es,  handhol es,  and vaul t s.   Do not  pr ovi de handwr i t t en t ags.

2. 13   GROUNDI NG AND BONDI NG

NFPA 70,  I EEE 80,  I EEE 142,  I EEE 242,  and I EEE C2,  except  t hat  gr ounds and 
gr oundi ng syst ems must  have a r esi st ance t o sol i d ear t h gr ound not  
exceedi ng 5 ohms.

2. 13. 1   Gr ound Rods

Pr ovi de gr ound r ods made of  [ copper - c l ad st eel ]  [ sol i d copper ]  conf or mi ng 
t o conf or m t o UL 467 wi t h mi ni mum di amet er  of  [ 19] [ _____]  mm/ [ 3/ 4] [ _____]  
i n and l engt h of  [ 3] [ _____]  m/ [ 10] [ _____]  f t .

2. 13. 2   Gr ound Pl at es

Pr ovi de gr oundi ng pl at es made of  [ copper - c l ad st eel ] [ i r on] [ st ai nl ess 
st eel ]  [ sol i d copper ]  conf or mi ng t o UL 96.

2. 13. 3   Gr ound and Bondi ng Conduct or s

Equi pment  gr oundi ng conduct or s must  be i nsul at ed st r anded copper ,  except  
t hat  s i zes No.  10 AWG and smal l er  must  be sol i d copper .  I nsul at i on col or  
must  be cont i nuous gr een f or  al l  equi pment  gr oundi ng conduct or s,  except  
t hat  wi r e s i zes No.  4 AWG and l ar ger  must  be i dent i f i ed per  NFPA 70NEC.

Bondi ng conduct or s must  be bar e st r anded copper ,  except  t hat  s i zes No.  10 
AWG and smal l er  must  be bar e sol i d copper .   Bondi ng conduct or s must  be 
st r anded f or  f i nal  connect i on t o mot or s,  t r ansf or mer s,  and vi br at i ng 
equi pment .

2. 13. 4   Gr ound Connect i ons

Bel ow Gr ade and I naccessi bl e Locat i ons:  Exot her mi c- wel ded t ype connect or s.  

Above Gr ade:

a.  Bondi ng Jumper s:  Li st ed f or  use wi t h al umi num and copper  conduct or s.   
For  wi r e s i zes No.  8 AWG and l ar ger ,  use compr essi on- t ype connect or s.   
For  wi r e s i zes smal l er  t han No.  8 AWG,  use mechani cal  t ype l ugs.   
Connect or s or  l ugs must  use [ z i nc- pl at ed] [ cadmi um- pl at ed]  st eel  bol t s,  
nut s,  and washer s.   Bol t s must  be t or qued t o t he val ues r ecommended by 
t he manuf act ur er .

b.    Connect i on t o Bui l di ng St eel :  Exot her mi c- wel ded t ype connect or s.

c.    Connect i on t o Gr oundi ng Bus Bar s:  Li st ed f or  use wi t h al umi num 
and copper  conduct or s.   Use mechani cal  t ype l ugs,  wi t h 
[ z i nc- pl at ed] [ cadmi um- pl at ed] /  st eel  bol t s,  nut s,  and washer s.  Bol t s 
must  be t or qued t o t he val ues r ecommended by t he manuf act ur er .

d.    Connect i on t o Equi pment  Rack and Cabi net  Gr ound Bar s:  Li st ed f or  
use wi t h al umi num and copper  conduct or s.   Use mechani cal  t ype l ugs,  
wi t h [ z i nc- pl at ed] [ cadmi um- pl at ed]  st eel  bol t s,  nut s,  and washer s.  
Bol t s must  be t or qued t o t he val ues r ecommended by t he manuf act ur er .

2. 14   Li ght ni ng Pr ot ect i on Syst em

Pr ovi de Li ght ni ng Pr ot ect i on Syst em and component s i n accor dance wi t h 
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Sect i on 26 41 00 LI GHTNI NG PROTECTI ON SYSTEM.

PART 3   EXECUTI ON

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

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

3. 1   I NSTALLATI ON

3. 1. 1   Si t e Pr epar at i on

Pr epar e t he si t e f or  syst em i nst al l at i on by r emovi ng veget at i on,  gr adi ng 
f or  adequat e dr ai nage and avoi d st andi ng wat er  on si t e,  and excavat i ng and 
compact i ng f oundat i ons f or  i ndi v i dual  modul e i nst al l at i on.   Pr ovi de access 
r oads,  pat hways,  f enci ng and ot her  i mpr ovement s as necessar y f or  s i t e 
access and secur i t y.   Pr ovi de veget at i on bar r i er  t o keep sur r oundi ng ar ea 
f r ee f r om ar r ay- shadi ng veget at i on as r equi r ed.

Pr ovi de wal ki ng and vehi c l e space t hr oughout  t he PV ar r ay t o f aci l i t at e 
i nst al l at i on,  i nspect i on,  and mai nt enance access t o al l  modul es i n 
accor dance wi t h NFPA 70 and I EEE C2.   Mai nt ai n a mi ni mum gr ound cl ear ance 
of  [ 3] [ _____]  m[ 10] [ _____]  f t  3 mar ound ar r ays.   Mai nt ai n a mi ni mum gr ound 
cl ear ance of  [ 1] [ _____]  m/ [ 3] [ _____]  f t  bel ow ar r ays f or  al l  s i t e- speci f i c  
condi t i ons i ncl udi ng possi bl e ar r ay- shadi ng veget at i on,  gr ound/ veget at i on 
mai nt enance,  and/ or  ar r ay- shadi ng snowf al l .   

3. 1. 2   Equi pment  I nst al l at i on

I nst al l  al l  equi pment  and al l  r equi r ed wi r i ng f or  a compl et e and 
oper at i onal  syst em.   Fol l ow manuf act ur er ' s gui del i nes f or  t he i nst al l at i on 
of  t he ar r ay component s,  i ncl udi ng mount i ng har dwar e and PV modul es.   
Pr ovi de r equi r ed conduct or  t er mi nat i ons t o devi ces f or  a compl et e syst em 
t o f unct i on as speci f i ed and i ndi cat ed.   Compl et e i nst al l at i on must  compl y 
wi t h al l  l ocal  bui l di ng codes,  manuf act ur er ' s i nst r uct i ons,  and appl i cabl e 
i ndust r y st andar ds.

3. 1. 3   Conduct or  I nst al l at i on

Fur ni sh and i nst al l  conduct or s r equi r ed t o connect  i ncomi ng and out goi ng 
ci r cui t s.   I nst al l  conduct or s wi t h condui t s,  boxes,  and t er mi nal  cabi net s 
i n a t ot al l y encl osed i nst al l at i on.   I nst al l  bur i ed cabl e per  Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.   Compl y wi t h I EEE 1547 f or  
i nt er connect i on wi t h ut i l i t y  pr ovi der s. Col or - code al l  conduct or s per  
Sect i on 26 05 19. 00 10,  I NSULATED WI RE AND CABLE and as r ecommended by t he 
equi pment  manuf act ur er .  

Rat e al l  encl osur es f or  el ect r i cal  connect i ons and i nt er connect i ons f or  
[ NEMA 6 i n accor dance wi t h NEMA 250]  or  [ I P67 i n accor dance wi t h 
ANSI  I EC 60529] .

3. 2   GROUNDI NG

Ensur e PV syst em gr oundi ng i nst al l at i on i s i n accor dance wi t h NFPA 70 and 
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I EEE C2.

3. 2. 1   Gr oundi ng El ect r odes

Pr ovi de gr ound r ods as speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.   Connect  gr oundi ng conduct or s t o gr ound r ods by 
exot her mi c wel d[  or  compr essi on connect or ] .

3. 3   FOUNDATI ONS OF EQUI PMENT AND ASSEMBLI ES

[ Conduct  soi l  bor i ngs and pr ovi de r ecommended f oundat i on desi gn by a 
l i cesened geot echni cal  engi neer . ]  [ Desi gn f oundat i on i n accor dance wi t h 
f oundat i on desi gn r ecommenat i ons. ]   Const r uct  equi pment  f oundat i ons.

3. 3. 1   Gr ound Mount ed St r uct ur es

Pr ovi de r ei nf or ced concr et e f oundat i ons f or  gr ound mount ed st r uct ur es.   
Pr ovi de 4"  r ei nf or ced concr et e housekeepi ng pads f or  el ect r i cal  equi pment  
ot her  t han PV st r uct ur es.   

Pr ovi de excavat i ng and backf i l l i ng i n accor dance wi t h Sect i on 31 00 00 
EARTHWORK.   Per f or m concr et e wor k i n accor dance wi t h Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.   Coor di nat e pr ovi s i on of  ut i l i t y  war ni ng and 
i dent i f i cat i on t ape wi t h backf i l l  oper at i on.  Pr ovi de t apes above bur i ed 
l i nes at  a dept h of  8 t o 12 i nches bel ow f i ni sh gr ade.

3. 4   FI ELD APPLI ED PAI NTI NG

Appl y f i el d pai nt i ng as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 5   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de equi pment  namepl at es as i ndi cat ed.

3. 6   WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  war ni ng si gns r equi r ed t o be r eadabl e f r om each 
accessi bl e s i de.   Locat e and space si gns i n accor dance wi t h NFPA 70E.

3. 7   CABLE TAG I NSTALLATI ON

I nst al l  cabl e t ags i n manhol es,  handhol es,  and vaul t s as speci f i ed,  
i ncl udi ng each spl i ce.   Locat e t ags over  any f i r epr oof i ng,  i f  any,  and 
cl ear l y v i s i bl e on cabl i ng wi t hout  di st ur bance i n manhol es,  handhol es,  and 
vaul t s.

I dent i f y and l abel  al l  cabl es per  NFPA 70.

3. 8   [ FACTORY SYSTEM TESTI NG]

[ Pr ovi de t est i ng of  t he compl et e syst em i n accor dance wi t h I EEE 1547. 1A.  
I EEE 1547 al l ows f or  t ype t est i ng t o be per f or med on compl et e syst ems,  
mul t i f unct i on r el ays,  di scr et e devi ces,  or  any combi nat i on.  I f  t ype 
t est i ng i s per f or med on anyt hi ng ot her  t han a f ul l y  i nt egr at ed syst em,  
some of  t he component  t i mes may not  be avai l abl e.  I n t hese cases,  
pr oduct i on and/ or  commi ssi oni ng t est s must  be conduct ed t o f ul l y  
demonst r at e t he abi l i t y  of  t he compl et e syst em t o compl y wi t h t he t i mi ng 
r equi r ed by I EEE 1547. ]
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3. 9   FI ELD QUALI TY CONTROL

3. 9. 1   Manuf act ur er ' s Fi el d Ser vi ce

Pr ovi de t he ser vi ces of  f act or y t r ai ned and appr oved f i el d ser vi ce 
engi neer  dur i ng syst em i nst al l at i on,  t est i ng and commi ssi oni ng.

3. 10   COMMI SSI ONI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sect i ons 01 91 00. 15  BUI LDI NG COMMI SSI ONI NG,  
ar e i nt ended f or  bui l di ng syst ems,  however ,  t he 
basi c r equi r ement s ar e appl i cabl e t o PV comi ssi oni ng 
pr ocesses.   Sect i on 01 91 00. 15 wi l l  need t o be 
t ai l or ed f or  PV syst ems when compi l i ng pr oj ect  
speci f i cat i ons.

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

Conduct  Commi ssi oni ng,  af t er  t he syst em i s i nst al l ed and i s r eady f or  
oper at i on,  i n accor dance wi t h Sect i on 01 91 00. 15  BUI LDI NG COMMI SSI ONI NG,  
i t em ( 6) r enewabl e ener gy gener at i on,  t o ver i f y t hat  t he compl et ed and 
i nst al l ed syst em meet s t he r equi r ement s of  I EEE 1547.   Tai l or  f or  
non- bui l di ng syst ems.   

3. 10. 1   Commi ssi oni ng Agent  Qual i f i cat i on

I ndi v i dual  qual i f i ed i n t est i ng pr ot ect i ve equi pment  ( e. g. ,  pr of essi onal  
engi neer ,  f act or y- cer t i f i ed t echni c i an,  l i censed el ect r i c i an wi t h 
exper i ence i n t est i ng pr ot ect i ve equi pment )  must  per f or m or  di r ect l y 
super vi se commi ssi oni ng t est s.

3. 10. 2   Commi ssi oni ng Pl an and Schedul e

Devel op and i mpl ement  a commi ssi oni ng pl an and commi ssi oni ng schedul e i n 
accor dance wi t h Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

3. 10. 3   St ar t - up Pr e- f unct i onal  Checkl i st s

Car r y out  a checkl i st  of  st ar t up r equi r ement s and conduct  a ser i es of  
saf et y t est s t o ensur e pr oper  i nst al l at i on,  saf e oper at i on,  and 
per f or mance conf or mi ng t o speci f i cat i on.

3. 10. 4   Funct i onal  Per f or mance Test i ng

Pr epar e t est  pr ocedur es and conduct  f unct i onal  per f or mance t est i ng of  t he 
i nst al l ed syst em.   I ncl ude t he f ol l owi ng t est  r equi r ement s:

a.   Al l  i nver t er  st ar t up t est s as speci f i ed by t he i nver t er  manuf act ur er  
i n t he i nver t er  oper at i on manual ;

b.   Act ual  power ;

c.   Loss of  gr i d;

d.   Gr i d r esume;

e.   Dat a moni t or i ng check out ;

f .   Voc  measur ement  of  ever y sour ce ci r cui t  and l og i t ;
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g.   Ver i f y t i ght ness of  al l  wi r i ng t er mi nat i ons;

h.   Ver i f y pr oper  mar ki ngs and l abel i ng of  al l  wi r e t er mi nat i ons and 
encl osur es;

i .   Ver i f y st ar t up/ shut  down pr ocedur es;

j .   Ver i f y syst em [ 5] [ _____]  mi nut es del ay upon r est ar t ;

k.   Ver i f y PV ar r ay qui ck connect or s ar e f ul l y  mat ed and wi r es ar e neat l y 
secur ed;

l .   Ver i f y no debr i s on t he modul es,  no damaged or  br oken modul es;

m.   Ver i f i cat i on and i nspect i ons ( see I EEE 1547. 1 7. 2)

n.   Fi el d- conduct ed t ype and pr oduct i on t est s ( see I EEE 1547 7. 3) )

o.  Uni nt ent i onal  i s l andi ng f unct i onal i t y t est  ( see I EEE 1547. 1)

p.  Cease- t o- ener gi ze f unct i onal i t y t est  ( see I EEE 1547. 1)

q.  Uni nt ent i onal  i s l andi ng f unct i onal i t y t est  ( see I EEE 1547. 1)

q.  Cease- t o- ener gi ze f unct i onal i t y t est  ( see I EEE 1547. 1 7. 5)

r .  Revi sed set t i ngs ( see I EEE 1547. 1 7. 6)

3. 10. 5   Funct i onal  Per f or mance Test i ng Resul t s

Coor di nat e,  obser ve and r ecor d t he r esul t s of  t he f unct i onal  per f or mance 
t est i ng.   Coor di nat e r et est i ng as necessar y unt i l  sat i sf act or y per f or mance 
i s ver i f i ed.   Ver i f y t he i nt ended oper at i on of  i ndi v i dual  component s and 
syst em i nt er act i ons under  var i ous condi t i ons and modes of  oper at i on.

Document  i t ems of  non- compl i ance i n mat er i al s,  i nst al l at i on or  oper at i on.   
I mmedi at el y addr ess obser ved non- conf or mance and def i c i enci es i n t er ms of  
not i f i cat i on t o r esponsi bl e par t i es,  and pr ovi de r ecommended act i ons t o 
cor r ect  def i c i enci es.

3. 10. 6   Fi nal  Commi ssi oni ng Repor t

Pr epar e and submi t  f i nal  commi ssi oni ng r epor t .   Summar i ze al l  of  t he 
t asks,  f i ndi ngs,  concl usi ons,  and r ecommendat i ons of  t he commi ssi oni ng 
pr ocess i n accor dance wi t h I EC 62446. .   I ncl ude t he r esul t s of  al l  t est s 
and a l i s t i ng of  t he f i nal  set t i ngs.  

3. 11   FI NAL ACCEPTANCE

The accept ance of  t he sol ar  PV syst em occur s onl y af t er  al l  def i c i enci es 
i dent i f i ed by t he f unct i onal accept ance t est s and commi ssi oi ng r epor t  ar e 
cor r ect ed[ ,  and t he syst em oper at es successf ul l y dur i ng a [ 30] [ _____]  day 
i ni t i al  t est i ng per i od] .

The Cont r act i ng Of f i cer  must  s i gn appr opr i at e cer t i f i cat es,  i f  equi pment  
and syst ems ar e oper at i ng sat i sf act or i l y  i n accor dance wi t h t he 
speci f i cat i ons,  st at i ng t he syst em' s oper at i on has been t est ed and 
accept ed at  t he end of  t he f i nal  st ar t - up and t est i ng.
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3. 12   CLOSEOUT ACTI VI TI ES

3. 12. 1   Demonst r at i on

Demonst r at e,  upon compl et i on of  f unct i onal  accept ance t est s,  t hat  al l  
c i r cui t s and devi ces ar e i n pr oper  oper at i ng condi t i on and per f or mi ng as 
i nt ended.

3. 12. 2   Tr ai ni ng

Fur ni sh t r ai ni ng ser vi ce by a f act or y- t r ai ned r epr esent at i ve f or  a per i od 
of  [ 5] [ _____]  cal endar  days.   Document  t hat  each qual i f i ed empl oyee has 
r ecei ved t he r equi r ed t r ai ni ng i n accor dance wi t h 29 CFR 1910.   Mai nt ai n 
al l  t r ai ni ng document at i on i n a cent r al  l ocat i on f or  t he ent i r e empl oyee' s 
empl oyment  dur at i on.   Mi ni mum document at i on dat a i ncl udes empl oyee' s name,  
t r ai ni ng name,  and dat e( s)  of  t r ai ni ng.

    - -  End of  Sect i on - -
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