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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  t he mechani cal  gener al  r equi r ement s 
f or  al l  sect i ons of  Di v i s i ons:  21,  FI RE SUPPRESSI ON;  
22,  PLUMBI NG;  and 23 HEATI NG< VENTI LATI NG AND AI R 
CONDITIONING.

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:   Thi s gui de speci f i cat i on can be appl i ed t o 
ot her  di v i s i ons of  t he pr oj ect  speci f i cat i on.

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

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.
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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 B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

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

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NEMA MG 10 ( 2017)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Fi xed Fr equency 
Medi um AC Squi r r el - Cage Pol yphase 
I nduct i on Mot or s

NEMA MG 11 ( 1977;  R 2012)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Si ngl e Phase Mot or s

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

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

1. 2   RELATED REQUI REMENTS

Thi s sect i on appl i es t o al l  sect i ons of  Di v i s i ons:  21,  FI RE SUPPRESSI ON;  
22,  PLUMBI NG;  and 23,  HEATI NG,  VENTI LATI NG,  AND AI R CONDI TI ONI NG of  t hi s 
pr oj ect  speci f i cat i on,  unl ess speci f i ed ot her wi se i n t he i ndi v i dual  sect i on.
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1. 3   QUALI TY ASSURANCE

1. 3. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s,  whi ch ar e of  a 
s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   St andar d pr oduct s must  have been 
i n 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.   The 2- year  use must  i nc l 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.   The pr oduct  
must  have been f or  sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2 year  per i od.

1. 3. 2   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a t wo- 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 f or  not  
l ess t han 6000 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,  can be shown.

1. 3. 3   Ser vi ce Suppor t

The equi pment  i t ems must  be suppor t ed by ser vi ce or gani zat i ons.   Submi t  a 
cer t i f i ed l i s t  of  qual i f i ed per manent  ser vi ce or gani zat i ons f or  suppor t  of  
t he equi pment  whi ch i ncl udes t hei r  addr esses and qual i f i cat i ons.   These 
ser vi ce or gani zat i ons must  be r easonabl y conveni ent  t o t he equi pment  
i nst al l at i on and abl e t o r ender  sat i sf act or y ser vi ce t o t he equi pment  on a 
r egul ar  and emer gency basi s dur i ng t he war r ant y per i od of  t he cont r act .

1. 3. 4   Manuf act ur er ' s Namepl at e

For  each i t em of  equi pment ,  pr ovi de a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

1. 3. 5   Modi f i cat i on of  Ref er ences

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 .

1. 3. 5. 1   Definitions

For  t he I nt er nat i onal  Code Counci l  ( I CC)  Codes r ef er enced i n t he cont r act  
document s,  advi sor y pr ovi s i ons must  be consi der ed mandat or y,  t he wor d 
" shoul d"  i s  i nt er pr et ed as " must . "   Ref er ence t o t he " code of f i c i al "  must  
be i nt er pr et ed t o mean t he " Cont r act i ng Of f i cer . "   For  Navy owned pr oper t y,  
r ef er ences t o t he " owner "  must  be i nt er pr et ed t o mean t he " Cont r act i ng 
Of f i cer . "   For  l eased f aci l i t i es,  r ef er ences t o t he " owner "  must  be 
i nt er pr et ed t o mean t he " l essor . "   Ref er ences t o t he " per mi t  hol der "  must  
be i nt er pr et ed t o mean t he " Cont r act or . "

1. 3. 5. 2   Admi ni st r at i ve I nt er pr et at i ons

For  I CC Codes r ef er enced i n t he cont r act  document s,  t he pr ovi s i ons of  
Chapt er  1,  " Admi ni st r at or , "  do not  appl y.   These admi ni st r at i ve 
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r equi r ement s ar e cover ed by t he appl i cabl e Feder al  Acqui s i t i on Regul at i ons 
( FAR)  i ncl uded i n t hi s cont r act  and by t he aut hor i t y gr ant ed t o t he Of f i cer  
i n Char ge of  Const r uct i on t o admi ni st er  t he const r uct i on of  t hi s pr oj ect .   
Ref er ences i n t he I CC Codes t o sect i ons of  Chapt er  1,  must  be appl i ed 
appr opr i at el y by t he Cont r act i ng Of f i cer  as aut hor i zed by hi s 
admi ni st r at i ve cogni zance and t he FAR.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s  t o pr event  damage bef or e 
and dur i ng i nst al l at i on i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.

**************************************************************************
NOTE:   Use t hi s par agr aph f or  ot her  t han NAVFAC SE 
projects.

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

[ 1. 5   ELECTRI CAL REQUI REMENTS

Fur ni sh mot or s,  cont r ol l er s,  di sconnect s and cont act or s wi t h t hei r  
r espect i ve pi eces of  equi pment .   Mot or s,  cont r ol l er s,  di sconnect s and 
cont act or s must  conf or m t o and have el ect r i cal  connect i ons pr ovi ded under  
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Fur ni sh i nt er nal  wi r i ng f or  
component s of  packaged equi pment  as an i nt egr al  par t  of  t he equi pment .  
Ext ended vol t age r ange mot or s wi l l  not  be per mi t t ed.   Cont r ol l er s and 
cont act or s shal l  have a maxi mum of  120 vol t  cont r ol  c i r cui t s,  and must  have 
auxi l i ar y cont act s f or  use wi t h t he cont r ol s f ur ni shed.   When mot or s and 
equi pment  f ur ni shed ar e l ar ger  t han s i zes i ndi cat ed,  t he cost  of  addi t i onal  
el ect r i cal  ser vi ce and r el at ed wor k must  be i ncl uded under  t he sect i on t hat  
speci f i ed t hat  mot or  or  equi pment .   Power  wi r i ng and condui t  f or  f i el d 
i nst al l ed equi pment  must  be pr ovi ded under  and conf or m t o t he r equi r ement s 
of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

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

NOTE:   Use t hi s par agr aph and i t s  subpar agr aphs 
r egar di ng el ect r i cal  component s and ener gy ef f i c i ent  
mot or s f or  NAVFAC SE pr oj ect s.

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

[ 1. 6   ELECTRI CAL I NSTALLATI ON REQUI REMENTS

El ect r i cal  i nst al l at i ons must  conf or m t o I EEE C2, NFPA 70,  and r equi r ement s 
speci f i ed her ei n.

1. 6. 1   New Wor k

Pr ovi de el ect r i cal  component s of  mechani cal  equi pment ,  such as mot or s,  
mot or  st ar t er s [ ( except  st ar t er s/ cont r ol l er s whi ch ar e i ndi cat ed as par t  of  
a mot or  cont r ol  cent er ) ] ,  cont r ol  or  push- but t on st at i ons,  f l oat  or  
pr essur e swi t ches,  sol enoi d val ves,  i nt egr al  di sconnect s,  and ot her  devi ces 
f unct i oni ng t o cont r ol  mechani cal  equi pment ,  as wel l  as cont r ol  wi r i ng and 
condui t  f or  c i r cui t s r at ed 100 vol t s or  l ess,  t o conf or m wi t h t he 
r equi r ement s of  t he sect i on cover i ng t he mechani cal  equi pment .   Ext ended 
vol t age r ange mot or s ar e not  t o be per mi t t ed.   The i nt er connect i ng power  
wi r i ng and condui t ,  cont r ol  wi r i ng r at ed 120 vol t s  ( nomi nal )  and condui t ,  
[ t he mot or  cont r ol  equi pment  f or mi ng a par t  of  mot or  cont r ol  cent er s, ]  and 
t he el ect r i cal  power  c i r cui t s must  be pr ovi ded under  Di v i s i on 26,  except  
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i nt er nal  wi r i ng f or  component s of  package equi pment  must  be pr ovi ded as an 
i nt egr al  par t  of  t he equi pment .   When mot or s and equi pment  f ur ni shed ar e 
l ar ger  t han s i zes i ndi cat ed,  pr ovi de any r equi r ed changes t o t he el ect r i cal  
ser vi ce as may be necessar y and r el at ed wor k as a par t  of  t he wor k f or  t he 
sect i on speci f y i ng t hat  mot or  or  equi pment .

1. 6. 2   Modi f i cat i ons t o Exi st i ng Syst ems

Wher e exi st i ng mechani cal  syst ems and mot or - oper at ed equi pment  r equi r e 
modi f i cat i ons,  pr ovi de el ect r i cal  component s under  Di v i s i on 26.

1. 6. 3   Hi gh Ef f i c i ency Mot or s

1. 6. 3. 1   Hi gh Ef f i c i ency Si ngl e- Phase Mot or s

Unl ess ot her wi se speci f i ed,  s i ngl e- phase f r act i onal - hor sepower  
al t er nat i ng- cur r ent  mot or s must  be hi gh ef f i c i ency t ypes cor r espondi ng t o 
t he appl i cat i ons l i s t ed i n NEMA MG 11.

1. 6. 3. 2   Hi gh Ef f i c i ency Pol yphase Mot or s

Unl ess ot her wi se speci f i ed,  pol yphase mot or s must  be sel ect ed based on hi gh 
ef f i c i ency char act er i st i cs r el at i ve t o t he appl i cat i ons as l i s t ed i n 
NEMA MG 10.   Addi t i onal l y,  pol yphase squi r r el - cage medi um i nduct i on mot or s 
wi t h cont i nuous r at i ngs must  meet  or  exceed ener gy ef f i c i ent  r at i ngs i n 
accor dance wi t h Tabl e 12- 6C of  NEMA MG 1.

1. 6. 4   Thr ee- Phase Mot or  Pr ot ect i on

Pr ovi de cont r ol l er s f or  mot or s r at ed one 1. 34 k i l owat t s 1 hor sepower  and 
l ar ger  wi t h el ect r oni c phase- vol t age moni t or s desi gned t o pr ot ect  mot or s 
f r om phase- l oss,  under vol t age,  and over vol t age.   Pr ovi de pr ot ect i on f or  
mot or s f r om i mmedi at e r est ar t  by a t i me adj ust abl e r est ar t  r el ay.

] 1. 7   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

When speci f i ed i n ot her  sect i ons,  f ur ni sh t he ser v i ces of  compet ent  
i nst r uct or s t o gi ve f ul l  i nst r uct i on t o t he desi gnat ed Gover nment  per sonnel  
i n t he adj ust ment ,  oper at i on,  and mai nt enance,  i nc l udi ng per t i nent  saf et y 
r equi r ement s,  of  t he speci f i ed equi pment  or  syst em.   I nst r uct or s must  be 
t hor oughl y f ami l i ar  wi t h al l  par t s of  t he i nst al l at i on and must  be t r ai ned 
i n oper at i ng t heor y as wel l  as pr act i cal  oper at i on and mai nt enance wor k.

I nst r uct i on must  be gi ven dur i ng t he f i r st  r egul ar  wor k week af t er  t he 
equi pment  or  syst em has been accept ed and t ur ned over  t o t he Gover nment  f or  
r egul ar  oper at i on.   The number  of  man- days ( 8 hour s per  day)  of  i nst r uct i on 
f ur ni shed must  be as speci f i ed i n t he i ndi v i dual  sect i on.   When mor e t han 4 
man- days of  i nst r uct i on ar e speci f i ed,  use appr oxi mat el y hal f  of  t he t i me 
f or  c l assr oom i nst r uct i on.   Use ot her  t i me f or  i nst r uct i on wi t h t he 
equi pment  or  syst em.

When si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e 
made under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

1. 8   ACCESSIBILITY

**************************************************************************
NOTE:   The f ol l owi ng r equi r ement  i s  i nt ended t o 
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sol i c i t  t he i nst al l er ' s  hel p i n t he pr udent  l ocat i on 
of  equi pment  when he has some cont r ol  over  
l ocat i ons.   However ,  desi gner ' s shoul d not  r el y on 
i t  at  al l  s i nce enf or ci ng t hi s r equi r ement  i n t he 
f i el d woul d be di f f i cul t .   Ther ef or e,  t he syst em 
desi gner  needs t o l ayout  and i ndi cat e t he l ocat i ons 
of  equi pment ,  cont r ol  devi ces,  and access door s so 
t hat  most  of  t he accessi bi l i t y  quest i ons ar e 
r esol ved i nexpensi vel y dur i ng desi gn.

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

I nst al l  al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.   I nst al l  conceal ed val ves,  
expansi on j oi nt s,  cont r ol s,  damper s,  and equi pment  r equi r i ng access,  i n 
l ocat i ons f r eel y accessi bl e t hr ough access door s.

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

**************************************************************************
NOTE:   For  NAVFAC SE pr oj ect s,  del et e al l  pai nt i ng 
r equi r ement s and speci f y as f ol l ows:   " PART 3 
EXECUTI ON,  Not  Used. "

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

3. 1   PAI NTI NG OF NEW EQUI PMENT

New equi pment  pai nt i ng must  be f act or y appl i ed or  shop appl i ed,  and must  be 
as speci f i ed her ei n,  and pr ovi ded under  each i ndi v i dual  sect i on.

3. 1. 1   Fact or y Pai nt i ng Syst ems

Manuf act ur er ' s st andar d f act or y pai nt i ng syst ems may be pr ovi ded subj ect  t o 
cer t i f i cat i on t hat  t he f act or y pai nt i ng syst em appl i ed wi l l  wi t hst and 125 
hour s i n a sal t - spr ay f og t est ,  except  t hat  equi pment  l ocat ed out door s must  
wi t hst and 500 hour s i n a sal t - spr ay f og t est .   Sal t - spr ay f og t est  must  be 
i n accor dance wi t h ASTM B117,  and f or  t hat  t est  t he accept ance cr i t er i a 
must  be as f ol l ows:   i mmedi at el y af t er  compl et i on of  t he t est ,  t he pai nt  
must  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  or  cr acki ng,  and no l oss of  
adhesi on;  and t he speci men must  show no si gns of  r ust  cr eepage beyond 3 mm 
0. 125 i nch on ei t her  s i de of  t he scr at ch mar k.

The f i l m t hi ckness of  t he f act or y pai nt i ng syst em appl i ed on t he equi pment  
must  not  be l ess t han t he f i l m t hi ckness used on t he t est  speci men.   I f  
manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s  bei ng pr oposed f or  use 
on sur f aces subj ect  t o t emper at ur es above 50 degr ees C 120 degr ees F,  t he 
f act or y pai nt i ng syst em must  be desi gned f or  t he t emper at ur e ser vi ce.

3. 1. 2   Shop Pai nt i ng Syst ems f or  Met al  Sur f aces

Cl ean,  pr et r eat ,  pr i me and pai nt  met al  sur f aces;  except  al umi num sur f aces 
need not  be pai nt ed.   Appl y coat i ngs t o c l ean dr y sur f aces.   Cl ean t he 
sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l  and gr ease by wi r e br ushi ng and 
sol vent  degr easi ng pr i or  t o appl i cat i on of  pai nt ,  except  met al  sur f aces 
subj ect  t o t emper at ur es i n excess of  50 degr ees C 120 degr ees F must  be 
c l eaned t o bar e met al .
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Wher e mor e t han one coat  of  pai nt  i s  speci f i ed,  appl y t he second coat  af t er  
t he pr ecedi ng coat  i s  t hor oughl y dr y.   Li ght l y sand damaged pai nt i ng and 
r et ouch bef or e appl y i ng t he succeedi ng coat .  Col or  of  f i ni sh coat  must  be 
al umi num or  l i ght  gr ay.

a.   Temper at ur es Less Than 50 Degr ees C 120 Degr ees F:  I mmedi at el y af t er  
c l eani ng,  t he met al  sur f aces subj ect  t o t emper at ur es l ess t han 50 
degr ees C 120 degr ees F must  r ecei ve one coat  of  pr et r eat ment  pr i mer  
appl i ed t o a mi ni mum dr y f i l m t hi ckness of  0. 0076 mm 0. 3 mi l ,  one coat  
of  pr i mer  appl i ed t o a mi ni mum dr y f i l m t hi ckness of  0. 0255 mm 1 mi l ;  
and t wo coat s of  enamel  appl i ed t o a mi ni mum dr y f i l m t hi ckness of  
0. 0255 mm 1 mi l  per  coat .

b.   Temper at ur es Bet ween 50 and 205 Degr ees C 120 and 400 Degr ees F:   Met al  
sur f aces subj ect  t o t emper at ur es bet ween 50 and 205 degr ees C 120 and 
400 degr ees F must  r ecei ve t wo coat s of  205 degr ees C 400 degr ees F 
heat - r esi st i ng enamel  appl i ed t o a t ot al  mi ni mum t hi ckness of  0. 05 mm 2 
mils.

c.   Temper at ur es Gr eat er  Than 205 Degr ees C 400 Degr ees F:  Met al  sur f aces 
subj ect  t o t emper at ur es gr eat er  t han 205 degr ees C 400 degr ees F must  
r ecei ve t wo coat s of  315 degr ees C 600 degr ees F heat - r esi st i ng pai nt  
appl i ed t o a t ot al  mi ni mum dr y f i l m t hi ckness of  0. 05 mm 2 mi l s.

        - -  End of  Sect i on - -
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