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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  al t er nat i ng cur r ent  wat t age 
f r act i onal  and i nt egr al  hor sepower  mot or s r at ed up t o
190 ki l owat t  250 hp when used on a 120- ,  208-  or  
240- vol t ,  s i ngl e- or  t hr ee- phase,  60- her t z power  
sour ce and up t o 225 ki l owat t  300 hp when used on a 
480- vol t  and 600- vol t ,  t hr ee- phase,  60- her t z power  
source.

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) .

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

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  
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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 BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
Rol l er  Bear i ngs

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

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

I EEE 112 ( 2017)  St andar d Test  Pr ocedur e f or  
Pol yphase I nduct i on Mot or s and Gener at or s

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

NETA ATS ( 2017;  Er r at a 2017)  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

NETA MTS ( 2015)  St andar d f or  Mai nt enance 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 ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 1940- 1 ( 2003;  R 2008)  Mechani cal  Vi br at i on -  
Bal ance Qual i t y Requi r ement s f or  Rot or s i n 
a Const ant  ( Ri gi d)  St at e -  Par t  1:   
Speci f i cat i on and Ver i f i cat i on of  Bal ance 
Tolerances

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

U. S.  DEPARTMENT OF ENERGY ( DOE)

DOE CI - 1 ( 2001)  How t o Buy a Pr emi um 
Ener gy- Ef f i c i ent  El ect r i c  Mot or

1. 2   ADMI NI STRATI VE REQUI REMENTS

**************************************************************************
NOTE:   I f  Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL 
MATERI ALS AND METHODS i s not  i ncl uded i n t he pr oj ect  
speci f i cat i on,  appl i cabl e r equi r ement s t her ef or e 
shoul d be i nser t ed and t he f ol l owi ng par agr aph 
deleted.

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

[ Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS appl i es t o 
wor k speci f i ed i n t hi s sect i on.

] 1. 2. 1   Pr e- I nst al l at i on Meet i ng

Wi t hi n [ 30]  [ _____]  days of  Cont r act  Awar d t he Cont r act i ng Of f i cer  wi l l  
schedul e a pr e- i nst al l at i on meet i ng.   Pr ovi de t he f ol l owi ng f or  r evi ew and 
approval:

a.   Submi t  i nf or mat i onal  dr awi ngs f or  Low- Vol t age Mot or s i ndi cat i ng t he 
over al l  physi cal  f eat ur es,  di mensi ons,  r at i ngs,  ser vi ce r equi r ement s,  
and wei ght s of  equi pment .

b.   Submi t  equi pment  and per f or mance dat a f or  Low- Vol t age Mot or s consi st i ng 
of:

( 1)  Use l i f e

( 2)  Syst em f unct i onal  f l ows

( 3)  Saf et y f eat ur es

( 4)  Mechani cal  aut omat ed det ai l s

( 5)  Dat a cur ves i ndi cat i ng t est ed and cer t i f i ed equi pment  r esponse and 
per f or mance char act er i st i cs

( 6)  Sampl e war r ant y wi t h submi t t al  f or  r evi ew and appr oval  by t he 
Cont r act i ng Of f i cer

c.   For  El ect r i c  Mot or s r at ed over  [ 7. 5]  [ 10]  [ 15]  [ 20 hp]  [ 25]  and t hose 
speci f i ed t o meet  a speci al  v i br at i on c l ass i n accor dance wi t h NEMA MG 1
i ndi cat e number  of :

( 1)  Rot or  bar s

( 2)  St at or  s l ot s

( 3)  Rot at i onal  speed
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( 4)  Cool i ng f an bl ades

( 5)  Bear i ng manuf act ur er

( 6)  Bear i ng st y l e

( 7)  Bear i ng t ype

( 8)  Bal l s/ El ement s

( 9)  Commut at or  bar s

( 10)  Commut at or  br ushes

( 11)  SCR f i r i ng f r equenci es ( f or  var i abl e speed mot or s)

d.   Submi t  pr oduct  cer t i f i cat es f or  t he f ol l owi ng t est s showi ng conf or mance 
wi t h t he r ef er enced st andar ds cont ai ned i n t hi s sect i on.

( 1)  Fact or y t est  r esul t s

( 2)  Ef f i c i ency

( 3)  Power - Fact or

( 4)  Ser vi ce f act or

( 5)  Temper at ur e r at i ng

( 6)  Noi se

( 7)  Ful l - Load

( 8)  Locked- Rot or

( 9)  I nsul at i on r esi st ance

( 10)  Wi ndi ng r esi st ance

( 11)  Hi gh- Pot ent i al  t est s

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 .
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For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i 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.

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

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

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

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:

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

Sampl e War r ant y[ ;  G[ ,  [ ____] ] ]

Equi pment  and Per f or mance Dat a[ ;  G[ ,  [ ____] ] ]

SD- 02 Shop Dr awi ngs

I nf or mat i onal  Dr awi ngs[ ;  G[ ,  [ ____] ] ]

SD- 03 Pr oduct  Dat a

Mot or  Encl osur es[ ;  G[ ,  [ ____] ] ]

Rot or  Bar s[ ;  G[ ,  [ ____] ] ]

St at or  Sl ot s[ ;  G[ ,  [ ____] ] ]

Rot at i onal  Speed[ ;  G[ ,  [ ____] ] ]

Cool i ng Fan Bl ades[ ;  G[ ,  [ ____] ] ]

Bear i ng Manuf act ur er [ ;  G[ ,  [ ____] ] ]
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Bear i ng St yl e[ ;  G[ ,  [ ____] ] ]

Bear i ng Type[ ;  G[ ,  [ ____] ] ]

Bal l s/ El ement s[ ;  G[ ,  [ ____] ] ]

Commut at or  Bar s[ ;  G[ ,  [ ____] ] ]

Commut at or  Br ushes[ ;  G[ ,  [ ____] ] ]

SCR Fi r i ng Fr equenci es[ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

Fact or y Test  Resul t s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

Pr oduct  Cer t i f i cat es[ ;  G[ ,  [ ____] ] ]

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

Manuf act ur er ' s I nst r uct i ons[ ;  G[ ,  [ ____] ] ]

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

Oper at i ng and Mai nt enance Manual [ ;  G[ ,  [ ____] ] ]

SD- 11 Cl oseout  Submi t t al s

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

1. 4   QUALI TY CONTROL

1. 4. 1   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

**************************************************************************
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 86 12. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL 
SYSTEMS ar e MANDATORY f or  al l  [ NASA]  [ _____]  asset s 
and syst ems i dent i f i ed as Cr i t i cal ,  Conf i gur ed,  or  
Mi ssi on Essent i al .   I f  t he syst em i s non- cr i t i cal ,  
non- conf i gur ed,  and not  mi ssi on essent i al ,  use sound 
engi neer i ng di scr et i on t o assess t he val ue of  addi ng 
t hese addi t i onal  t est  and accept ance r equi r ement s.   
See Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS f or  addi t i onal  
i nf or mat i on r egar di ng cost  f easi bi l i t y  of  PT&I .

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

Thi s sect i on cont ai ns syst ems and/ or  equi pment  component s r egul at ed by 
NASA' s Rel i abi l i t y  Cent er ed Bui l di ng and Equi pment  Accept ance Pr ogr am.   
Thi s pr ogr am r equi r es t he use of  Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t echnol ogi es i n conf or mance wi t h RCBEA GUI DE t o ensur e bui l di ng equi pment  
and syst ems have been i nst al l ed pr oper l y and cont ai n no i dent i f i abl e 
def ect s t hat  shor t en t he desi gn l i f e of  a syst em and/ or  i t s  component s.   
Sat i sf act or y compl et i on of  al l  accept ance r equi r ement s i s r equi r ed t o 
obt ai n Gover nment  appr oval  and accept ance of  t he Cont r act or ' s wor k.
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Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Ensur e al l  mot or s and r el at ed equi pment  ar e packaged and pr ot ect ed t o 
pr event  any damage dur i ng shi ppi ng,  af t er  accept ance of  del i ver y,  s t or age,  
and handl i ng at  t he pr oj ect  s i t e.   I ncl ude manuf act ur er ' s i nst r uct i ons f or  
pr oper  handl i ng and uncr at i ng wi t h t he shi pment  of  t he Low- Vol t age Mot or ( s) .

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   For  most  gener al  pur pose mot or s t he v i br at i on 
l evel s l i s t ed i n NEMA MG 1 and I SO 1940- 1,  Gr ade 
G6. 3 ar e accept abl e,  however ,  i ndust r y has shown a 
mar ked i ncr ease i n bear i ng l i f e when i ni t i al  
v i br at i on l evel s ar e r educed t o under  . 10 i n/ sec 
peak- t o- peak.   Thi s i s  30 per cent  l ess t han NEMA MG 
1 and I SO 19401 G6. 3 al l ows.   I SO 1940- 1,  G2. 5 woul d 
be appr opr i at e on cr i t i cal  mot or s,  hi gh cost  mot or s,  
and speci al  appl i cat i on mot or s.

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

Pr ovi de Low- Vol t age Mot or s of  a suf f i c i ent  s i ze f or  t he dut y t o be 
per f or med whi l e not  exceedi ng t he f ul l - l oad r at i ng when t he dr i ven 
equi pment  i s  oper at i ng at  speci f i ed capaci t y under  t he most  sever e l oadi ng 
conditions.

2. 1. 1   Ser vi ce Fact or

Ensur e ser vi ce f act or  of  gener al  pur pose and ot her  open ac mot or s i s i n 
accor dance wi t h NEMA MG 1.

Pr ovi de t ot al l y  encl osed ac mot or s wi t h a ser vi ce f act or  of  [ 1. 15]  [ _____] .

2. 1. 2   Mot or  Types

**************************************************************************
NOTE:   Ener gy ef f i c i ent  i nduct i on mot or s ar e 
r equi r ed when t he pr oj ect ed annual  oper at i ng hour s 
ar e gr eat er  t han 2, 000 and mot or s ar e r at ed 3. 7 t o 
185 ki l owat t  5 t o 250 hp.

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

[ Mar k Low- Vol t age Mot or  wi t h an i ndex l et t er ,  f r om t he l et t er s shown bel ow 
or  a l et t er  t hat  i ndi cat es a hi gher  ef f i c i ency.

a.   [ _____]

] Pr ovi de Low- Vol t age Mot or s of  t he f ol l owi ng t ypes:

a.   250 wat t  r at i ng 1/ 3 HP and smal l er ,  s i ngl e phase -  capaci t or  st ar t

b.   375 wat t  1/ 2 HP and l ar ger ,  t hr ee- phase -  i nduct i on squi r r el - cage t ype,  
NEMA Desi gn B,  havi ng nor mal  st ar t i ng t or que and l ow st ar t i ng cur r ent
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2. 1. 3   Desi gn Requi r ement s

Pr ovi de Low- Vol t age Mot or s ( LVM)  desi gned f or  acr oss- t he- l i ne st ar t i ng wi t h 
t or que char act er i st i cs t o car r y t he speci f i ed r at ed st ar t i ng l oad.   Ensur e 
LVM have f act or y- seal ed bal l  bear i ngs wi t h an L- 10 r at ed l i f e of  not  l ess 
t han [ 30, 000]  [ 50, 000]  [ 80, 000] [ _____]  hour s i n accor dance wi t h ABMA 9 or  
ABMA 11.

Ensur e desi gn,  f abr i cat i on,  t est i ng,  al l owabl e bal ance l i mi t s and 
per f or mance of  pol yphase i nduct i on mot or s ar e i n accor dance wi t h NEMA MG 1 
and I SO 1940- 1 and meet s or  exceeds t he r equi r ement s as speci f i ed her ei n.   

Pr ovi de t he f ol l owi ng mot or  desi gn dat a pr i or  t o f i nal  t ur nover :

a.   Number  of  mot or  r ot or  bar s

b.   St at or  s l ot s

c.   Rot at i onal  speed

d.   Number  of  cool i ng f an bl ades

e.   RPM of  mot or

f .   Bear i ng manuf act ur er

g.   Bear i ng t ype

h.   Bear i ng st y l e

i .   Number  of  bal l s/ el ement s

j .   Number  of  commut at or  bar s

k.   Commut at or  br ushes

l .   SCR f i r i ng f r equenci es

2. 1. 3. 1   Efficiency

Conver t  met r i c mot or  s i zes t o Engl i sh uni t s by mul t i pl y i ng t he k i l owat t  
r at i ng by 1. 34 t o det er mi ne t he hor sepower  equi val ent .   Compar e t he r esul t  
t o t he mot or  s i zes l i s t ed i n DOE CI - 1 and use t he c l osest  s i ze l i s t ed t o 
t he hor sepower  equi val ent  f or  det er mi ni ng ef f i c i enci es Ensur e mot or s have 
ef f i c i enci es i n accor dance wi t h t he r ecommended l evel s speci f i ed i n DOE CI - 1.

Ensur e ef f i c i ency l abel i ng i s i n accor dance wi t h NEMA MG 1.

2. 1. 4   El ect r i cal l y  Dr i ven Equi pment

When el ect r i cal l y  dr i ven equi pment  di f f er s f r om t hat  i ndi cat ed,  make 
adj ust ment s t o t he mot or  s i ze,  wi r i ng and condui t  syst ems,  di sconnect  
devi ces,  and ci r cui t  pr ot ect i on t o accommodat e t he equi pment  act ual l y 
i nst al l ed,  at  no addi t i onal  cost  t o t he Gover nment .   Pr ovi de cont r ol  and 
pr ot ect i ve devi ces i n accor dance wi t h Sect i on 26 05 70. 00 40 HI GH VOLTAGE 
OVERCURRENT PROTECTI VE DEVI CES and Sect i on 26 05 71. 00 40 LOW VOLTAGE 
OVERCURRENT PROTECTI VE DEVI CES.
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2. 1. 5   Vol t age Rat i ngs

Pr ovi de mot or s wi t h t he f ol l owi ng mi ni mum vol t age r at i ngs:

MOTOR SI ZE MOTOR
MOTOR TYPE WATTAGE RATI NG SERVICE VOLTAGE RATI NG

single-phase 250 and
smaller

120/208-volt,
3-phase,

4-wire

115-volt,
60-hertz

3-phase 375 and
larger

120/208-volt,
3-phase,

4-wire

200-volt,
3-phase
60-hertz

3-phase 375 and
larger

480-volt,
3-phase,

3-wire

230/460-volt,
3-phase,
60-hertz

MOTOR SI ZE MOTOR
MOTOR TYPE HORSEPOWER SERVICE VOLTAGE RATI NG

Fractional
horsepower,

single-phase

1/ 3 and
smaller

120/208-volt,
3-phase,

4-wire

115-volt,
60-hertz

Fractional
and i nt egr al
horsepower,

3-phase

1/ 2 and
larger

120/208-volt,
3-phase,

4-wire

200-volt,
3-phase

60-hertz

Fractional
and i nt egr al
horsepower,

3-phase

1/ 2 and
larger

480-volt,
3-phase,

3-wire

230/460-volt,
3-phase,
60-hertz

2. 1. 6   Temper at ur e Rat i ng and I nsul at i on

Pr ovi de mot or s desi gned f or  cont i nuous oper at i on at  t he r at ed f ul l  l oad i n 
an ambi ent  t emper at ur e of  40 degr ees C 104 degr ees F [ _____] ,  wi t h an 
i nsul at i on l evel  of  at  l east  Cl ass [ B]  [ F]  [ _____] .

2. 2   COMPONENTS

**************************************************************************
NOTE:   For  mot or s i n out door  appl i cat i ons and i ndoor  
appl i cat i ons i n a har sh envi r onment  r ef er  t o Sect i on 
09 96 00 HI GH- PERFORMANCE COATI NGS.

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

2. 2. 1   Mot or  Housi ng

Pr ovi de a smoot h sur f ace mot or  housi ng i n t he ver t i cal ,  hor i zont al ,  and 
axi al  di r ect i ons at  each bear i ng housi ng f or  at t achi ng a magnet  mount ed 
accel er omet er  i n or der  t o moni t or  t he mot or  v i br at i on.   Ensur e t he smoot h 
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sur f ace i s on t he bear i ng housi ng,  wi t h t he axi al  sur f ace as c l ose t o t he 
mot or  cent er l i ne as possi bl e.   Pr ovi de a mot or  housi ng wi t h a sur f ace 
f i ni sh of  63 mi cr o- i nch mi ni mum,  cor r osi on r esi st ant ,  wi t h a mi ni mum 
di amet er  f i ni shed sur f ace of  50 mi l l i met er  2- i nch.   As an opt i on sound 
di sks wi t h a mi ni mum t hi ckness of  9 mi l l i met er s 3/ 8- i nch can be used t o 
meet  t he smoot h sur f ace r equi r ement .

**************************************************************************
NOTE:   Good f r equency r esponse ( r equi r ed f or  
accur at e v i br at i on dat a)  i s  mor e r el at ed t o pl aci ng 
t he accel er omet er  magnet  on a c l ean sur f ace wi t h a 
l ubr i cant  bet ween t he magnet  and t he sur f ace t han a 
hi ghl y pol i shed sur f ace.   When usi ng a st ud mount ed 
accel er omet er ,  mount ed di r ect l y t o t he di sk or  
f i ni shed sur f ace,  mi ni mum sur f ace f i ni sh i s 32 
micro-inch.

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

**************************************************************************
NOTE:   When usi ng st ud mount ed accel er omet er s 
speci f y t he hol e s i ze per  t he accel er omet er ' s 
manuf act ur er s i nst r uct i ons.   Most  t hr eaded 
accel er omet er s use 1/ 4- 28 or  10- 32 t hr ead si ze.

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

**************************************************************************
NOTE:   Ensur e sur f ace i s l evel  t o pr event  
accel er omet er  magnet  f r om r ocki ng.

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

Ensur e sur f ace i s l evel  wi t hi n 1 degr ee or  0. 0254 mi l l i met er s . 001 i nch.

I dent i f y t he smoot h sur f ace usi ng a pr i nt ed l abel  or  embossed pl at e st at i ng 
" Vi br at i on dat a col l ect i on poi nt  -  Do Not  Pai nt " .

2. 2. 2   Mot or  Encl osur es

**************************************************************************
NOTE:   Mot or s wi t h f ul l  encl osur es r equi r e a way t o 
ef f ect i vel y col l ect  v i br at i on dat a.

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

2. 2. 2. 1   I ndoor  Type Encl osur es

[ For  mot or s i nst al l ed i n i ndoor ,  c l ean,  dr y,  non- hazar dous l ocat i ons,  
pr ovi de t he f ol l owi ng:

a.   Open- t ype dr i p- pr oof  encl osur es

b.   Hi nged access cover ,  l ar ge enough t o enabl e t he pl acement  of  a 
magnet / accel er omet er  dat a col l ect i on i nst r ument ,  at  each vi br at i on 
col l ect i on poi nt

][ For  mot or s i nst al l ed i n i ndoor ,  wet ,  non- hazar dous l ocat i ons,  pr ovi de t he 
following:

a.   Open spl ash- pr oof  encl osur es

b.   Hi nged access cover ,  l ar ge enough t o enabl e t he pl acement  of  a 
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magnet / accel er omet er  dat a col l ect i on i nst r ument ,  at  each vi br at i on 
col l ect i on poi nt

][ For  mot or s i nst al l ed i n i ndoor ,  non- hazar dous l ocat i ons wher e i t  i s  
necessar y t o pr ot ect  t he mot or  f r om di r t ,  moi st ur e,  chemi cal  f umes,  or  
ot her  har mf ul  i ngr edi ent s i n t he sur r oundi ng at mospher e,  pr ovi de ei t her  of  
t he f ol l owi ng t ype of  encl osur e:

[ a.   Tot al l y  encl osed,  not  f an- cool ed,  encl osur es not  equi pped f or  cool i ng 
by means ext er nal  t o t he encl osi ng par t s,  wi t h a hi nged access cover  at  
each vi br at i on col l ect i on poi nt ,  l ar ge enough t o enabl e t he pl acement  
of  a magnet / accel er omet er  dat a col l ect i on i nst r ument .

] [ b.   Tot al l y  encl osed f an- cool ed encl osur es f or  ext er i or  cool i ng by means 
of  a f an or  f ans i nt egr al  wi t h t he machi ne but  ext er nal  t o t he 
encl osi ng par t s,  wi t h a hi nged access cover  at  each vi br at i on 
col l ect i on poi nt ,  l ar ge enough t o enabl e t he pl acement  of  a 
magnet / accel er omet er  dat a col l ect i on i nst r ument .

]] 2. 2. 2. 2   Out door  Type Encl osur es

[ For  mot or s i nst al l ed i n out door ,  non- hazar dous l ocat i ons,  pr ovi de 
wat er pr oof  encl osur es.

][ For  mot or s i nst al l ed i n hazar dous l ocat i ons f or  Cl assi f i cat i on I ,  [ Di v i s i on 
1]  or  [ Di v i s i on 2] ,  meet  or  exceed t he mi ni mum r equi r ement s of  NFPA 70, 
Ar t i c l e 501. 8,  usi ng t he t ype of  encl osur e appr oved by t he Cont r act i ng 
Of f i cer  pr i or  t o f abr i cat i on f or  t he c l ass and gr oup of  hazar d i n whi ch t he 
mot or s ar e l ocat ed.

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

NOTE:   For  mot or s i nst al l ed i n l ocat i ons wher e 
weat her pr oof / wat er pr oof  encl osur es ar e r equi r ed 
speci f y accel er omet er s and dat a col l ect i on boxes 
consi st ent  wi t h ot her  accel er omet er s and dat a 
col l ect or s used at  t he f aci l i t y .

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

Pr ovi de al l  mot or s  wi t h weat her pr oof / wat er pr oof  encl osur es wi t h per manent  
accel er omet er s i nst al l ed i n t he hor i zont al ,  ver t i cal ,  and axi al  
di r ect i ons.   Ensur e t he encl osur e has a penet r at i on i nst al l ed t o enabl e t he 
accel er omet er  cabl es t o be r out ed t o out s i de t he encl osur e.   I ncl ude a NEMA 
4R r at ed dat a col l ect i on box mount ed t o t he out s i de of  t he mot or  encl osur e 
i n a l ocat i on t hat  i s  easi l y accessi bl e.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Fact or y t est  al l  mot or s i n accor dance wi t h t he r equi r ement s of  NEMA MG 1.   
Ensur e pol yphase i nduct i on mot or s ar e f act or y- t est ed i n accor dance wi t h 
I EEE 112,  Met hod B,  consi st i ng of  measur ement s of  vol t age,  f r equency,  
speed,  and cur r ent  under  no- l oad condi t i ons;  vol t age,  f r equency,  and 
cur r ent  under  l ocked- r ot or  condi t i ons;  and ef f i c i ency,  noi se,  power  f act or ,  
and t her mal  pr ot ect i on.   Ver i f y r out i ne t est s on wound- r ot or  i nduct i on 
mot or s i ncl ude t he measur ement  of  wound- r ot or  open- ci r cui t  vol t age acr oss 
t he s l i p r i ngs under  l ocked- r ot or  condi t i ons.   Pr ovi de wr i t t en 
document at i on of  el ect r i cal  t est s i ncl udi ng wi ndi ng r esi st ance,  i nsul at i on 
r esi st ance,  and hi gh- pot ent i al  t est s.   Submi t  cer t i f i ed copi es of  f act or y 
t est  r esul t s f or  appr oval  pr i or  t o shi pment  f r om t he f act or y.   Pr evi ous 
t est  r epor t s on i dent i cal  mot or s ar e not  accept abl e f or  t hese t est s.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l ,  al i gn,  and connect  mot or s i n accor dance wi t h t he equi pment  
manuf act ur er ' s i nst r uct i ons.

Mount  mot or s wi t h bol t s.   Ensur e mot or  f eet  ar e copl anar  wi t hi n 0. 0254 
mi l l i met er s 0. 001- i nch,  and base mount i ng poi nt s ar e accessi bl e and 
adj ust abl e t o enabl e machi ne al i gnment .   I nst al l  al i gnment  j ack bol t s f or  
mot or s over  [ 7. 5]  [ 10]  [ 15]  [ 20]  [ 25]  hp t o enabl e al i gnment .

3. 1. 1   Alignment

Bef or e at t empt i ng al i gnment ,  demonst r at e t hat  t he l oad does not  have any 
l oad/ f or ce i mposed by t he pi pi ng syst em.   Mi ni mum al i gnment  val ues ( bel ow)  
ar e f or  mot or  and l oad at  nor mal  r unni ng t emper at ur es.   Ensur e val ues ar e 
compensat ed f or  t her mal  gr owt h.   Cor r ect  l i mi t ed movement  of  t he mot or  or  
l oad ( commonl y known as bol t - bound)  t o ensur e al i gnment  capabi l i t y .   Do not  
under cut  hol d down bol t s i n or der  t o per f or m adj ust ment .

Pr ovi de commer ci al l y  di e- cut  shi ms,  wi t hout  seams or  f ol ds,  made of  
cor r osi on r esi st ant  st ai nl ess st eel .   Use no mor e t han f our  shi ms at  any 
s i ngl e poi nt .

Al i gn mot or  and l oad t o t he f ol l owi ng mi ni mum speci f i cat i ons:

Speed(RPM) Close-Coupled
Of f set  ( mi l s)

Close-Coupled
Angle(mils/in.)

Spool  Pi ece Angl e
( mi l s/ i n.  @ coupl i ng pt . )

600 6.0 2.0 3.0
900 5.0 1.5 2.0

1200 4.0 1.0 1.5

1800 3.0 0.5 1.0

3600 1.5 0.4 0.5

7200 1.0 0.3 0.4

[ Per f or m mot or  and l oad al i gnment  under  t he di r ect i on of  t he manuf act ur er ' s 
representative.

] Recheck al i gnment  of  mot or s and adj ust  as r equi r ed af t er  t he mot or  has been 
i n oper at i on f or  not  l ess t han [ 48]  [ _____]  hour s.

Pr ovi de wr i t t en f i nal  al i gnment  set t i ngs as par t  of  t he f i nal  t est  dat a.

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   El ect r i cal  Test s

Per f or m cont i nui t y t est  on al l  phases.

Per f or m i nsul at i on r esi st ance and pol ar i zat i on i ndex t est  on each phase of  
mot or .   Conduct  i nsul at i on t est s on 480- vol t  and 600- vol t  mot or s usi ng a 
1000- vol t  i nsul at i on t est  set .   For  i nsul at i on t est s on mot or s r at ed l ess 
t han 480- vol t s,  use a 500- vol t  i nsul at i on t est  set .

I ncl ude i n t est  dat a t he l ocat i on and i dent i f i cat i on of  mot or s and megohm 
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r eadi ngs ver sus t i me.   Recor d t est  dat a at  15,  30,  45 seconds,  and i n 1 
mi nut e i ncr ement s not  t o exceed 10 mi nut es.   Ensur e Megohm r eadi ngs ar e not  
l ess t han 25 megohms f or  each phase;  and each phase r eadi ng i s wi t hi n 10 
per cent  of  t he ot her  t wo.

Per f or m i nspect i ons and t est  pr ocedur es on al l  mot or s i n accor dance wi t h 
NETA ATS and NETA MTS 7. 15. 1 f or  r ot at i ng machi ner y,  AC mot or s.

Cal cul at e t he pol ar i zat i on i ndex of  each phase by di v i di ng t he 10 mi nut e 
r eadi ng by t he 1 mi nut e r eadi ng.   Ver i f y t hat  t he pol ar i zat i on i ndex i s 
l ess t han 1. 25[ _____] .   Rej ect  any l ower  val ues and r et ur n t he mot or  t o t he 
factory.

3. 2. 2   Vi br at i on Test s

3. 2. 2. 1   Vi br at i on Anal yzer

To measur e v i br at i on l evel s,  use a Fast  Four i er  Tr ansf or mer  ( FFT)  anal yzer  
havi ng t he f ol l owi ng char act er i st i cs:

a.   A dynami c r ange gr eat er  t han 70 dB;  a mi ni mum of  400 l i ne r esol ut i on

b.   A f r equency r esponse r ange of  5 Hz- 10 KHz( 300- 600000 cpm)

c.   The capaci t y  t o per f or m ensembl e aver agi ng

d.   The capabi l i t y  t o use a Hanni ng wi ndow

e.   Aut o- r angi ng f r equency ampl i t ude

f .   A mi ni mum ampl i t ude accur acy over  t he sel ect ed f r equency r ange of  pl us 
or  mi nus 20 per cent  or  pl us or  mi nus 1. 5 dB

Use an accel er omet er ,  ei t her  st ud- mount ed or  mount ed usi ng a r ar e ear t h,  
l ow mass magnet  and sound di sk ( or  f i ni shed sur f ace)  wi t h t he FFT anal yzer  
t o col l ect  dat a.   Ensur e t he mass of  t he accel er omet er  and i t s mount i ng 
have mi ni mal  i nf l uence on t he f r equency r esponse of  t he syst em over  t he 
sel ect ed measur ement  r ange.

3. 2. 2. 2   Vi br at i on Dat a

Col l ect  v i br at i on dat a i n t he axi al ,  ver t i cal ,  and hor i zont al  di r ect i on f or  
each mot or  bear i ng.

Obt ai n t wo nar r owband spect r a f or  each dat a col l ect i on poi nt  i n t he 
f ol l owi ng manner :

a.   For  al l  machi nes r egar dl ess of  oper at i ng speed,  obt ai n a 5 t o 500 Hz 
spect r um wi t h a mi ni mum of  400 l i nes of  r esol ut i on.

b.   Acqui r e an addi t i onal  spect r um of  5 t o 2500 or  5 t o 5000 Hz f or  
machi nes oper at i ng at  or  bel ow 1800 RPM or  gr eat er  t han 1800 RPM,  
respectively.

Ensur e v i br at i on l i mi t s conf or m t o t he f ol l owi ng:
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Fr equency Range( CPM) Vi br at i on l i mi t ( i nch/ sec)

0. 3 x RPM t o 0. 8 x RPM 0.04

0. 8 x RPM t o 1. 2 x RPM 0.75

1. 2 x RPM t o 3. 5 x RPM 0.04

3. 5 x RPM t o 120, 000cpm 0.03

Pr ovi de f i nal  t est  r epor t s t o t he Cont r act i ng Of f i cer .   I ncl ude wi t h 
r epor t s a cover  l et t er / sheet  c l ear l y mar ked wi t h t he Syst em name,  Dat e,  and 
t he wor ds " Fi nal  Test  Repor t s -  For war d t o t he Syst ems Engi neer / Condi t i on 
Moni t or i ng Of f i ce/ Pr edi ct i ve Test i ng Gr oup f or  i nc l usi on i n t he Mai nt enance 
Database."

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Oper at i on and Mai nt enance

Submi t  manuf act ur er ' s oper at i ng and mai nt enance manual  t o t he Cont r act i ng 
Of f i cer  no l at er  t han [ 10]  [ 20]  [ 30]  [ _____]  days pr i or  t o f i nal  
[inspection][acceptance].

Submi t  manuf act ur er ' s i nst r uct i ons f or  Low- Vol t age Mot or s i ncl udi ng speci al  
pr ovi s i ons r equi r ed t o i nst al l  equi pment  component s and syst em packages.   
I ncl ude al l  speci al  not i ces r egar di ng det ai l  i mpedances,  hazar ds and saf et y 
precautions.

3. 3. 2   Warranty

Submi t  manuf act ur er ' s war r ant y t o t he Cont r act i ng Of f i cer  no l at er  t han 
[ 10]  [ 20]  [ 30]  [ _____]  days pr i or  t o f i nal  [ i nspect i ons] [ accept ance] .

        - -  End of  Sect i on - -
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