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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  aut omat i c,  el ect r i c- mot or - dr i ven,  
cent r i f ugal ,  wet - pi t  and submer si bl e sump pumps.

Mot or s ar e cover ed i n Sect i on 26 60 13. 00 40 
LOW- VOLTAGE MOTORS.

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  
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 
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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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

HYDRAULI C I NSTI TUTE ( HI )

HI  M100 ( 2009)  HI  Pump St andar ds Set

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

I SO 2858 ( 1975)  End Suct i on Cent r i f ugal  Pump 
( Rat i ng 16 Bar )  Desi gnat i on Nomi nal  Dut y 
Poi nt  and Di mensi ons -  I nt er nat i onal  
Restrictions

I SO 5199 ( 2002)  Techni cal  Speci f i cat i ons f or  
Cent r i f ugal  Pumps,  Cl ass I I

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 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s
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1. 2   SUBMITTALS

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

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

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
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.

Use t he " S"  Cl assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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.

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- 02 Shop Dr awi ngs

Connect i on Di agr ams;  G[ ,  [ ____] ]

Cont r ol  Di agr ams;  G[ ,  [ ____] ]

I nst al l at i on Dr awi ngs;  G[ ,  [ ____] ]
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SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Cat al og Dat a;  G[ ,  [ ____] ]

Pump Per f or mance Cur ve;  G[ ,  [ ____] ]

Spar e Par t s Li st ;  G[ ,  [ ____] ]

Speci al  Tool s;  G[ ,  [ ____] ]

Wet - Pi t  Sump Pumps;  G[ ,  [ ____] ]

Submer si bl e Pumps;  G[ ,  [ ____] ]

Accessor i es;  G[ ,  [ ____] ]

Fl oat l ess El ect r ode Level  Cont r ol s;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Hydr ost at i c Leak;  G[ ,  [ ____] ]

St at i c Heads;  G[ ,  [ ____] ]

Pump Fl ow Capaci t y;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Manuf act ur er ' s Cer t i f i cat i on of  Bear i ng Li f e

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

Manuf act ur er ' s I nst al l at i on I nst r uct i ons

Vi br at i on Speci f i cat i ons

1. 3   QUALI TY CONTROL

1. 3. 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 addr esses syst ems 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 t hat  t he bui l di ng 
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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 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 wor k.

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. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  t he pump f or  damage or  ot her  di st r ess when r ecei ved at  t he pr oj ect  
s i t e.   St or e t he pump and associ at ed equi pment  i ndoor s as r ecommended by 
t he pump manuf act ur er ,  pr ot ect ed f r om const r uct i on or  weat her  hazar ds at  
t he pr oj ect  s i t e.   Bef or e i nst al l at i on,  pr ovi de adequat e shor t - t er m st or age 
f or  t he pump and equi pment  i n a cover ed,  dr y,  and vent i l at ed l ocat i on.   
Fol l ow t he manuf act ur er ' s i nst r uct i ons f or  ext ended st or age.

PART 2   PRODUCTS

Pr ovi de a pump and mot or  wi t h v i br at i on l evel s conf or mi ng t o I SO 1940- 1 
unl ess ot her wi se not ed.   Ensur e t hat  mot or  v i br at i on l evel s conf or m t o 
NEMA MG 1,  Mot or s and Gener at or s,  Par t  7,  unl ess ot her wi se not ed.

2. 1   SYSTEM DESCRI PTI ON

Show det ai l s  of  connect i on of  cabl es and pump mot or s on connect i on di agr ams 
f or  sump pumps.

Submi t  cont r ol  di agr ams f or  sump pumps showi ng mot or  st ar t er s,  r el ays,  or  
any ot her  component  necessar y f or  saf e oper at i on.

Ensur e t hat  i nst al l at i on dr awi ngs f or  sump pumps ar e i n accor dance wi t h t he 
manuf act ur er ' s r ecommended i nst r uct i ons.

Submi t  manuf act ur er ' s cat al og dat a f or  sump pumps showi ng t he sump pump 
si ze,  t ype,  and ef f i c i ency r at i ng al ong wi t h per f or mance dat a,  i ncl udi ng 
pump per f or mance cur ve,  i ndi cat i ng br ake hor sepower ,  head,  f l ow r at e,  and 
NPSH ( net  posi t i ve suct i on head) .   Al so i ncl ude equi pment  f oundat i on dat a 
and equi pment  dat a.

Pr ovi de manuf act ur er ' s i nst al l at i on i nst r uct i ons and vi br at i on 
specifications.

2. 2   EQUIPMENT

2. 2. 1   Wet - Pi t  Sump Pumps

**************************************************************************
NOTE:   Sel ect  s i mpl ex or  dupl ex pump uni t s;  del et e 
t he par t s and t he par agr aphs not  appl i cabl e t o t he 
pr oj ect  r equi r ement s.

Uni t  capaci t y condi t i ons shoul d be speci f i ed her ei n 
or  shown on t he dr awi ngs.

Show di mensi ons of  t he cast - i r on,  car bon st eel ,  or  
concr et e cast - i n- pl ace sumps or  basi ns on t he 
dr awi ngs.   Capaci t i es f or  each pump of  t he s i mpl ex 
or  dupl ex uni t  r ange f r om 150 t o 3800 l i t er  40 t o 
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1, 000 gal l ons per  mi nut e;  t ot al  dynami c heads r ange 
f r om 3 t o 40 met er  10 t o 130 f eet .

I ndi cat e on t he dr awi ngs t he number  of  pump uni t s 
required.

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

Pr ovi de a pump wi t h dut y condi t i ons as [ i ndi cat ed on dr awi ngs. ] [ f ol l ows:  
[_____]].

Const r uct  and f ur ni sh pumps i n accor dance wi t h t he appl i cabl e r equi r ement s 
of I SO 2858 and I SO 5199 HI  M100 st andar ds and t hose speci f i ed her ei n.

[ I ncl ude wi t h t he s i mpl ex pump uni t  a ver t i cal ,  submer ged,  vol ut e,  
cent r i f ugal  pump mount ed bel ow a cover pl at e;  a ver t i cal ,  
f l exi bl e- connect ed,  sol i d- shaf t  mot or ;  a mot or  and bear i ng suppor t  housi ng 
at t ached t o t he cover pl at e;  pump suppor t  and shaf t  housi ng pi pe;  di schar ge 
pi pe;  and aut omat i c cont r ol s.

][ I ncl ude wi t h t he dupl ex pump uni t  t wo i ndi v i dual ,  ver t i cal ,  submer ged,  
vol ut e,  cent r i f ugal  pumps mount ed bel ow a cover pl at e;  ver t i cal ,  
f l exi bl e- connect ed,  sol i d- shaf t  mot or s;  mot or  and bear i ng suppor t  housi ng 
at t ached t o t he cover pl at e;  pump suppor t  and shaf t  housi ng pi pes;  di schar ge 
pi pes;  and aut omat i c cont r ol s.   Desi gn t he i nst al l at i on of  t he uni t  t o 
per mi t  r emoval  of  one pump assembl y wi t hout  di st ur bi ng t he oper at i on of  t he 
other.

] Ensur e t hat  r equi r ement s f or  each mat er i al  desi gnat i on ar e i n accor dance 
wi t h t he appl i cabl e def i ni t i on l i s t ed i n t he cent r i f ugal  pump sect i on of  
I SO 2858 and I SO 5199 HI  M100 st andar ds.   Ensur e t hat  mat er i al s f or  
component s and accessor i es not  cover ed by t hese def i ni t i ons ar e as 
speci f i ed her ei n.

Avoi d cont act  bet ween di ssi mi l ar  met al s.   Wher e such cont act  cannot  be 
avoi ded,  pr ot ect  j oi nt s bet ween di ssi mi l ar  met al s agai nst  gal vani c 
cor r osi on by pl at i ng,  or gani c- i nsul at i on coat i ngs,  gasket s,  or  ot her  
sui t abl e means.

2. 2. 1. 1   Pump Sel ect i on

Wher e par al l el  pump oper at i on i s i ndi cat ed,  sel ect  pumps wi t h 
char act er i st i cs speci f i cal l y  sui t ed f or  t he ser vi ce,  wi t hout  unst abl e 
operation.

Pr ovi de a pump uni t  t hat  del i ver s,  at  r at ed speed,  not  l ess t han t he 
speci f i ed l i t er s gal l ons per  mi nut e agai nst  t he speci f i ed or  i ndi cat ed 
di schar ge head whi l e t he l i qui d l evel  i s  not  mor e t han 300 mi l l i met er  1 f oot
 above t he dat um el evat i on of  t he pump.   Use t he l evel  of  t he ent r ance eye 
of  t he i mpel l er  as t he dat um el evat i on.   I ncl ude i n t he cal cul at i ons of  t he 
di schar ge head bot h t he f r i c t i on head of  t he syst em pi pi ng ext er nal  t o t he 
pump uni t  and t he st at i c head measur ed f r om a poi nt  of  r ef er ence on t he 
sump t o t he hi ghest  poi nt  i n t he syst em.   Base r at i ngs on pumpi ng c l ear ,  
f r esh wat er  at  a t emper at ur e of 20 degr ees C 68 degr ees F.

2. 2. 1. 2   Pump Casi ng

Pr ovi de cast - i r on pump casi ng.   Pr ovi de a vol ut e and di schar ge nozzl e of  
t he pump casi ng cast  as one pi ece.   Const r uct  t he casi ng wi t h a bol t ed 
pl at e t o per mi t  i nspect i on and r emoval  of  t he i mpel l er .   Ensur e t hat  t he 
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casi ng can wi t hst and a hydr ost at i c pr essur e of  not  l ess t han 1- 1/ 2 t i mes 
t he desi gn shut of f  head of  t he pump.

2. 2. 1. 3   Impeller

Pr ovi de a cast - i r on or  br onze i mpel l er ,  encl osed or  semi - open,  wi t h vanes 
on t he back shr oud.   Ref er  t o par agr aph BEARI NGS AND LUBRI CATI ON f or  
addi t i onal  r equi r ement s.   Ensur e t hat  t he i mpel l er  i s  dynami cal l y bal anced.

[ 2. 2. 1. 4   Strainer

Pr ot ect  t he i nt ake wi t h a l ar ge cast - i r on,  s l ot t ed i nt ake st r ai ner  wi t h an 
ef f ect i ve f r ee ar ea suf f i c i ent  t o pr event  cavi t at i on and degr adat i on of  
ef f i c i ency.   Ensur e t hat  t he st r ai ner  has a f r ee ar ea of  at  l east  f our  
t i mes t he cr oss- sect i onal  ar ea of  t he suct i on casi ng.

] 2. 2. 1. 5   Pump Shaf t

Const r uct  t he pump shaf t  of  gr ound and pol i shed AI SI  Type 304 or  316 
cor r osi on- r esi st ant  st eel  wi t h har dened wear i ng sur f aces at  i nt er medi at e 
shaf t - bear i ng l ocat i ons.   Har dened sur f aces may be over l ays of  500 Br i nel l ,  
Del or o St el l i t e,  Wal l  Col monoy,  or  s i mi l ar  pr opr i et ar y met al s,  or  
pl asma- spr ay- appl i ed cer ami c mat er i al s of  not  l ess t han 900 Br i nel l  
hardness.

**************************************************************************
NOTE:   I dent i f y t he mechani cal  pr oper t i es and 
di amet er  of  t he shaf t  t o ensur e t hat  whi p,  
def l ect i on,  or  v i br at i on i s not  of  suf f i c i ent  
magni t ude t o i mpose gr eat er  t han desi gn l oads on t he 
speci f i ed shaf t  bear i ngs under  nor mal  oper at i ng 
condi t i ons.   

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

Pr ovi de a means f or  ext er nal  adj ust ment  of  t he c l ear ance bet ween t he 
i mpel l er  and t he i nner  sur f aces of  t he vol ut e sect i on.

2. 2. 1. 6   Bear i ngs and Lubr i cat i on

Fur ni sh one or  mor e ant i f r i c t i on bal l -  or  r ol l er - bear i ngs i n t he mot or  and 
bear i ng suppor t  housi ng above t he cover pl at e sur f ace,  wi t h f ul l  pr ovi s i on 
f or  t he mechani cal  and hydr aul i c r adi al  and t hr ust  l oads i mposed.   Pr ovi de 
seal ed and gr ease- l ubr i cat ed bear i ngs t hat  have an L- 10 r at i ng of  at  l east  
80, 000 hour s i n accor dance wi t h ABMA 9 or  ABMA 11.   Ensur e t hat  t he shop 
dr awi ngs bear  t he manuf act ur er ' s cer t i f i cat i on of  bear i ng l i f e.   Pr ovi de 
bear i ngs manuf act ur ed f r om vacuum- pr ocessed or  degassed- al l oy st eel s.

Pr ovi de s l eeve- t ype i nt er medi at e shaf t  bear i ngs.   Ensur e t hat  t he cent er  
di st ance bet ween any t wo bear i ngs on t he shaf t  does not  exceed 1370 
mi l l i met er  4- 1/ 2 f eet  f or  pumps oper at i ng bet ween 1, 700 and 1, 800 
r evol ut i ons per  mi nut e ( r pm)  or  1520 mi l l i met er  5 f eet  f or  pumps oper at i ng 
at  1, 200 r pm or  l ess.   Pr ovi de a s l eeve bear i ng at  l east  t wo t i mes t he 
shaf t  di amet er  and l ocat e t he bear i ng near  t he l ower  ext r emi t y of  t he shaf t .

**************************************************************************
NOTE:   Sel ect  t he appr opr i at e par agr aphs f or  gr ease 
or  wat er - l ubr i cat ed i nt er medi at e bear i ngs.

Wher e wat er  cont ai ns suspended mat t er ,  such as sand,  
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suppl y sol enoi d- oper at ed f l ush wat er  t o bear i ngs 
f r om a pr ot ect ed pot abl e wat er  sour ce or  ot her  c l ean 
wat er  sour ce.

I f  heads ar e suf f i c i ent l y hi gh,  a pl ast i c 
cent r i f ugal  separ at or  may be pr ovi ded t o c l eanse 
suspended mat t er  f r om f l ushi ng wat er  t aken f r om pump 
di schar ge.   Dr ai n t he separ at or  under f l ow back t o 
t he sump.

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

[ Pr ovi de heavy- dut y br onze or  br onze- backed,  babbi t t - l i ned s l eeve bear i ngs.   
Pr ovi de appr opr i at e nonf er r ous pi pi ng and f i t t i ngs t o per mi t  i ndi v i dual  
l ubr i cat i on of  t he i nt er medi at e and l ower  bear i ngs f r om above t he sump 
cover pl at e.   Pr ovi de a means t o pr event  t he pumped f l ui d f r om ent er i ng t he 
l ower  bear i ng.   I ncl ude a sui t abl e seal  or  a syst em wher ei n a par t i al  
vacuum devel oped bel ow t he bear i ng by t he i mpel l er  r ot at i on i nduces a 
posi t i ve f l ow of  l ubr i cant  i nt o t he bear i ng.   Fi t  bear i ngs wi t h a 
cent r al i zed gr ease l ubr i cat or  t hat  i s  manual l y or  el ect r i cal l y  oper at ed 
f r om a s i ngl e poi nt .

][ Pr ovi de heavy- dut y br onze-  or  cor r osi on- r esi st ant  st eel - backed 
cut l ess- r ubber  s l eeve bear i ngs.

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

NOTE:   Wher e f l ushi ng wat er  i s  used,  del et e t he 
pr evi ous par agr aph and sel ect  t he f ol l owi ng 
paragraph.

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

[ Pr ovi de heavy- dut y br onze-  or  cor r osi on- r esi st ant  st eel - backed 
cut l ess- r ubber  s l eeve bear i ngs wi t h nonf er r ous pi pi ng and f i t t i ngs pr ovi ded 
f or  i ndi v i dual  f l ushi ng of  i nt er medi at e and l ower  bear i ngs.

] [ 2. 2. 1. 7   Pot abl e Wat er

**************************************************************************
NOTE:   Wher e pot abl e wat er  i s  used,  i ncl ude t he 
f ol l owi ng par agr aph.   I f  di schar ge wat er  i s  
cent r i f ugal l y c l eaned,  del et e t he f ol l owi ng 
par agr aph and speci f y cent r i f ugal  separ at or  and 
per f or mance r equi r ement s.

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

Suppl y pot abl e wat er  t hr ough a pi pi ng syst em cont ai ni ng a pr essur e 
r egul at or ,  a sol enoi d,  and a backf l ow pr event er .   Pr ovi de pl ast i c,  
nonmet al l i c  composi t i on,  el ast omer ,  or  nonf er r ous met al  f or  al l  wet t ed 
components.

] 2. 2. 1. 8   Fl exi bl e Coupl i ngs

Connect  t he pump shaf t  t o t he mot or  shaf t  t hr ough a f l exi bl e coupl i ng.   
Pr ovi de a t i r e shape or  a sol i d- mass,  ser r at ed- edge,  f l exi bl e di sk- shaped 
member  made of  chl or opr ene mat er i al  and r et ai ned by f i xed f l anges.   Pr ovi de 
a f l exi bl e coupl i ng t hat  act s as a di el ect r i c  connect or ,  t hat  does not  
t r ansmi t  v i br at i on or  end t hr ust ,  and t hat  per mi t s up t o 4- degr ee 
mi sal i gnment  under  nor mal  dut y.
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2. 2. 1. 9   Suppor t  Pi pe

Pr ovi de a wr ought - i r on or  st eel  suppor t  pi pe concent r i c wi t h t he pump shaf t  
t hat  connect s t he pump t o t he sump cover pl at e.   Pr ovi de suppor t  pi pe 
f l anges t hat  ar e machi ned and dowel ed t o ensur e pr oper  al i gnment  of  t he 
pump and shaf t  whenever  t he pi pe i s di sassembl ed and r eassembl ed i n t he 
field.

2. 2. 1. 10   Di schar ge Pi pe

Fur ni sh a di schar ge pi pe r unni ng f r om t he pump di schar ge out l et  t o t he sump 
cover pl at e as an i nt egr al  par t  of  t he pump uni t .   Ar r ange t he di schar ge 
pi pe t o pr ecl ude di schar ge pi pi ng beyond t he pump assembl y f r om i mposi ng 
l oads t hat  coul d cause shaf t  mi sal i gnment .   Pr ovi de bl ack st eel  or  
wr ought - i r on pi pe,  wi t h wal l  t hi ckness not  l ess t han t hat  speci f i ed i n 
ASTM A53/ A53M f or  Schedul e 40 pi pe.   Ensur e t hat  t he di schar ge pi pe i s 
gast i ght  t hr ough t he sump cover pl at e.   Ensur e t hat  t he di schar ge end of  t he 
pi pe t er mi nat es i n a scr ewed or  f l anged connect i on i n accor dance wi t h t he 
manuf act ur er ' s st andar d pr act i ce.

2. 2. 1. 11   Li qui d- Level  Cont r ol

[ Pr ovi de a s i mpl ex uni t  wi t h a f l oat  mechani sm t o pr ovi de aut omat i c 
oper at i on of  t he pump uni t  when t he l i qui d i n t he sump r i ses t o a 
pr edet er mi ned l evel .   Pr ovi de a means of  adj ust ment ,  such as a f l oat - r od 
st op,  t o al l ow f or  var i at i on i n t he st ar t  and st op l evel - cont r ol  poi nt s.   
Pr ovi de an AI SI  Type 304 or  316 cor r osi on- r esi st ant  st eel  f l oat  and st em.   
For  al l  ot her  par t s of  t he f l ui d- l evel - sensi ng mechani sm bel ow t he 
cover pl at e,  pr ovi de br onze,  br ass,  or  mat er i al  of  equi val ent  r esi st ance t o 
t he cor r osi ve ef f ect s of  sewage.

][ Pr ovi de a dupl ex pump uni t  wi t h t he el ect r i cal  and mechani cal  devi ces 
necessar y t o pr ovi de aut omat i c oper at i on of  t he pump uni t  when t he l i qui d 
i n t he sump r i ses t o a pr edet er mi ned l evel .   Ensur e t hat  cont r ol s 
aut omat i cal l y  t r ansf er  t he oper at i ng cycl e f r om one pump t o t he ot her  and 
oper at e bot h pumps si mul t aneousl y whenever  t he i nf l ow t o t he sump exceeds 
t he capaci t y of  t he oper at i ng pump.   Pr ovi de a means of  adj ust ment  such as 
f l oat - r od st ops t o al l ow f or  var i at i ons i n t he st ar t  and st op l evel - cont r ol  
poi nt s.   Pr ovi de AI SI  Type 304 or  316 cor r osi on- r esi st ant  st eel  f l oat  and 
r od.   For  al l  ot her  par t s of  t he f l ui d- l evel - sensi ng mechani sm bel ow t he 
cover pl at e,  pr ovi de br onze,  br ass,  or  mat er i al  of  equi val ent  r esi st ance t o 
t he cor r osi ve ef f ect s of  sewage.

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

NOTE:   Sel ect  t he f ol l owi ng par agr aph f or  deep 
set t i ngs and wher e a gr eat  deal  of  t ur bul ence may be 
expected.

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

Pr ovi de st i l l i ng t ubes wher e i ndi cat ed.

Fl oat l ess el ect r ode l evel  cont r ol s may be submi t t ed f or  appr oval ,  pr ovi ded 
t hat  t he el ect r odes ar e i sol at ed f r om t he f l ui d bei ng sensed.

2. 2. 1. 12   Sump Tank and Cover pl at e

Pr ovi de a [ cast - i r on or  st eel ] [ pol ypr opyl ene,  cor r osi on- r esi st ant ] [  
al umi num]  sump t ank,  st r ong enough t o suppor t  t he pumps wi t hout  di st or t i on 
and t o saf el y suppor t  mai nt enance per sonnel .   
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**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aph i f  a concr et e 
sump i s desi gned.

I f  t he s i ze of  t he t ank i s such t hat  a f abr i cat ed 
st eel  t ank i s speci f i ed,  pr ovi de coal - t ar  epoxy 
i nt er nal  pr ot ect i on.

Show t he s i ze of  t he t ank and i nf l uent  l i ne on t he 
dr awi ngs or  speci f i cat i ons.

For  deep set t i ngs,  show ant i sway br aci ng of  t he 
shaf t  col umn on t he dr awi ngs.

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

[ a.   Tank

Pr ovi de a [ cast - i r on] [ pol ypr opyl ene,  cor r osi on- r esi st ant ] ,  sump t ank s i zed 
t o pr ovi de a c l ear ance of  150 mi l l i met er  6 i nches or  one di schar ge pi pe 
i r on pi pe s i ze ( i ps)  di amet er ,  whi chever  i s  l ar ger ,  bet ween t he bot t om of  
t he pump and t he bot t om of  t he t ank.

Fur ni sh a st andar d openi ng f or  connect i on t o t he sewage i nf l ow pi pe i n t he 
i ndi cat ed s i ze and l ocat i on wi t h r espect  t o t he t op of  t he t ank.

[ Pol ypr opyl ene t anks r equi r e a mi ni mum compact ed subbase of  100 mi l l i met er  4 
inches.

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

NOTE:   When a concr et e sump i s pr ovi ded,  i ncl ude t he 
f ol l owi ng par agr aph i f  t he concr et e r equi r es 
pr ot ect i on f r om sewage component s.

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

[ Pr ot ect  t he concr et e i nt er i or  sur f ace of  t he sump t ank by not  l ess t han a 
t wo- coat ,  t wo- component  syst em of  ami ne- cur ed coal - t ar  epoxy t ot al i ng 0. 381 
mi l l i met er  15 mi l s i n t hi ckness.

]] b.   Cover pl at e

Pr ovi de gasket ed openi ngs t hr ough t he sump t ank cover pl at e,  unl ess 
ot her wi se speci f i ed.   Pr ovi de a 50 mm 2- i nch i ps or  l ar ger  t hr eaded out l et  
t o per mi t  i nst al l at i on of  a vent  pi pe.   Ensur e t hat  t he sump cover pl at e has 
a [ manhol e] [ handhol e]  access t o t he t ank.

2. 2. 2   Submer si bl e Pumps

**************************************************************************
NOTE:   Sel ect  s i mpl ex or  dupl ex;  del et e t he par t s 
and t he par agr aphs not  appl i cabl e t o t he pr oj ect .

Speci f y uni t  capaci t y condi t i ons her ei n or  show on 
t he dr awi ngs.

i ndi cat e t he number  of  pump uni t s  r equi r ed on t he 
drawings.

**************************************************************************
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Const r uct  and f ur ni sh pumps and accessor i es i n accor dance wi t h t he 
r equi r ement s of  I SO 2858 and I SO 5199 HI  M100 st andar ds and t hose speci f i ed 
herein.

**************************************************************************
NOTE:   Take pr ecaut i ons t o pr oper l y i dent i f y pumps.

Revi se i f  ot her  t ypes of  cont r ol s  ar e r equi r ed.
**************************************************************************

[ Pr ovi de a s i mpl ex pump uni t  t hat  i ncl udes a submer si bl e pump wi t h an 
aut omat i c l evel - cont r ol  mechani sm mount ed above wat er  l evel .

][ Pr ovi de a s i mpl ex pump uni t  t hat  i ncl udes a submer si bl e pump wi t h an 
i nt egr al  di aphr agm or  f l oat - swi t ch aut omat i c l evel - cont r ol  mechani sm.

] I nst al l  an oper at i ng swi t ch such t hat  i n case of  f ai l ur e,  t he oper at i ng 
swi t ch does not  r equi r e br eaki ng of  pump- mot or  seal s f or  r epai r s.

[ Pr ovi de a dupl ex uni t  t hat  i ncl udes f l oat  l evel  cont r ol s f or  each 
submer si bl e pump.

] Ensur e t hat  r equi r ement s f or  each mat er i al  desi gnat i on ar e i n accor dance 
wi t h t he appl i cabl e def i ni t i on l i s t ed i n t he cent r i f ugal  pump sect i on of  
I SO 2858 and I SO 5199 HI  M100 st andar ds.

Avoi d cont act  bet ween di ssi mi l ar  met al s.   Wher e such cont act  cannot  be 
avoi ded,  pr ot ect  j oi nt s bet ween di ssi mi l ar  met al s agai nst  gal vani c 
cor r osi on by pl at i ng,  or gani c- i nsul at i on coat i ngs,  gasket s,  or  ot her  
sui t abl e means.

2. 2. 2. 1   Pump Sel ect i on

**************************************************************************
NOTE:   Modi f y t o i ncl ude pr oj ect  dut y condi t i ons.

Because submer si bl e pump mot or s ar e not  al ways 
nonover l oadi ng f or  a gi ven mot or - vol ut e- i mpel l er  
ser i es,  avoi d possi bl e oper at i on at  l ow heads.

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

Pr ovi de a pump wi t h dut y condi t i ons as [ i ndi cat ed on dr awi ngs. ]  [ f ol l ows: ]

a.   [ _____]

b.   [ _____]

c.   [ _____]

Ensur e t hat  pump seal s,  l ubr i cant ,  and el ect r i cal  i nsul at i on ar e sui t abl e 
f or  ser vi ce i n l i qui ds up t o 60 degr ees C 140 degr ees F.

2. 2. 2. 2   Pump Housi ng

Pr ovi de a pump housi ng t hat  encl oses t he pump mot or  and vol ut e wi t h i t s  
i nt egr al l y  cast  f eet .   Pr ovi de a cast - i r on pump housi ng t hat  i s  wat er t i ght  
under  al l  heads nor mal  t o t he ser vi ce,  and const r uct ed t o per mi t  i nspect i on 
and r epai r .   Fur ni sh a vol ut e desi gned t o wi t hst and a hydr ost at i c pr essur e 
of  not  l ess t han 1- 1/ 2 t i mes t he desi gn shut of f  head of  t he pump.
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2. 2. 2. 3   Impeller

Pr ovi de a dynami cal l y bal anced and t ot al l y  encl osed [ br onze] [ _____]  
impeller.

**************************************************************************
NOTE:   Submer si bl e pumps may be f ur ni shed f or  heavy 
debr i s or  sewage ser vi ce by speci f y i ng as f ol l ows 
and del et i ng t he pr ecedi ng par agr aph.

Modi f y t he sol i d- spher e handl i ng- capabi l i t y  
di mensi on as r equi r ed.   The l ower  t he capaci t y,  t he 
smal l er  t he passabl e sol i d spher e.

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

Pr ovi de a [ cast - i r on] [ _____]  noncl oggi ng i mpel l er  desi gned t o pr ovi de 
maxi mum f r eedom f r om cl oggi ng when l i qui d- cont ai ni ng r ags and st r i ngy 
mat er i al  i s  handl ed.   Pr ovi de an i mpel l er  t hat  i s  dynami cal l y bal anced and 
t hat  has a mi ni mum sol i d- spher e handl i ng capabi l i t y  of [  40 mi l l i met er  1- 1/ 2 
inches][_____].

2. 2. 2. 4   Pump Shaf t

Pr ovi de a pump shaf t  t hat  i s  an ext ensi on of  t he mot or  shaf t  and 
const r uct ed of  gr ound and pol i shed AI SI  Type 300 or  400 ser i es 
cor r osi on- r esi st ant  st eel  wi t h har d- wear i ng sur f aces ( over  300 Br i nel l ) .

2. 2. 2. 5   Mechani cal  Seal

Pr ovi de t he manuf act ur er ' s st andar d mechani cal  pump shaf t  seal  speci f i cal l y  
const r uct ed f or  t he ser vi ce dut y t emper at ur e and r esi st ance t o pumped f l ui d.

2. 2. 2. 6   Bear i ngs and Lubr i cat i on

Fur ni sh ant i f r i c t i on bal l -  or  r ol l er - bear i ngs wi t h f ul l  pr ovi s i on f or  t he 
mechani cal  and hydr aul i c,  r adi al ,  and t hr ust  l oads i mposed.   Seal  and 
per manent l y gr ease-  or  oi l - l ubr i cat e t he bear i ngs.

2. 2. 2. 7   Mot or  and Power  Cor d

Pr ovi de a per manent l y seal ed,  oi l - f i l l ed,  and wat er t i ght  mot or  of  t he 
manuf act ur er ' s st andar d const r uct i on f or  t he ser vi ce.   Fi t  t he mot or  space 
wi t h wat er t i ght  expansi on pr ovi s i ons t o accommodat e t he t emper at ur e nor mal  
t o t he speci f i ed dut y.   Ensur e t hat  t he mot or  seal s r emai n wat er t i ght  under  
any pr essur e devel oped i n t he vol ut e and under  a sump- l evel  st at i c head of  
not  l ess t han 9100 mi l l i met er  30 f eet  of  wat er .

Ensur e t hat  c i r cui t s f or  t hr ee- phase mot or s pr ovi de over l oad pr ot ect i on.

**************************************************************************
NOTE:   Some submer si bl e pumps ar e avai l abl e as 
t hr ee- phase i n 560 wat t  3/ 4 hor sepower  and l ar ger  
only.

Sel ect  t he f ol l owi ng par agr aph f or  s i ngl e- phase 
mot or s onl y.

**************************************************************************
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Pr ovi de s i ngl e- phase mot or s wi t h aut omat i c- r eset  t her mal - over l oad 
protection.

Pr ovi de a wat er pr oof ,  i nt er nal l y gr ounded,  oi l - r es i st ant ,  Type SO 
chl or opr ene power  cor d,  wi t h a t hr ee- pr ong pl ug of  t he i ndi cat ed l engt h.

2. 2. 2. 8   Li qui d- Level  Cont r ol

**************************************************************************
NOTE:   Si mpl ex uni t  cont r ol s ar e speci f i ed t o be 
i nt egr al  wi t h t he housi ng.   The f ol l owi ng r emot e 
cont r ol s may be speci f i ed upon r evi s i on of  sel ect ed 
par agr aphs under  t he gener al  headi ng.

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

Fur ni sh s i mpl ex uni t s wi t h a f l oat - oper at ed swi t ch mechani sm t o ensur e 
aut omat i c oper at i on of  t he pump uni t  when t he l i qui d i n t he sump r i ses t o a 
pr edet er mi ned l evel .   Pr ovi de a cover - mount ed swi t ch and Type 1,  
gener al - pur pose encl osur e i n accor dance wi t h NEMA 250.   Pr ovi de a means of  
adj ust ment  such as f l oat - r od st ops t o al l ow f or  var i at i on i n t he st ar t  and 
st op l evel - cont r ol  poi nt s.   Pr ovi de an AI SI  Type 304 or  316 
cor r osi on- r esi st ant  st eel  f l oat  and st em.   Pr ovi de br onze,  br ass,  or  
mat er i al s of  equi val ent  r esi st ance t o t he cor r osi ve ef f ect s of  t he pumped 
f l ui d f or  al l  ot her  wet t ed par t s of  t he f l ui d- l evel  sensi ng mechani sm.

**************************************************************************
NOTE:   Sel ect  t wo of  t he f ol l owi ng t hr ee par agr aphs 
i f  dupl ex uni t s ar e used.

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

Fur ni sh a dupl ex pump uni t  wi t h t he el ect r i cal  and mechani cal  devi ces 
necessar y t o pr ovi de aut omat i c oper at i on of  t he pump uni t  when t he l i qui d 
i n t he sump r i ses t o a pr edet er mi ned l evel .   Pr ovi de cont r ol s t hat  
aut omat i cal l y  t r ansf er  t he oper at i ng cycl e f r om one pump t o t he ot her  and 
t hat  oper at e bot h pumps si mul t aneousl y whenever  t he i nf l ow t o t he sump 
exceeds t he capaci t y of  t he oper at i ng pump.   Pr ovi de a means of  adj ust ment  
such as f l oat - r od st ops t o al l ow f or  var i at i ons i n t he st ar t  and st op 
l evel - cont r ol  poi nt s.   Pr ovi de an AI SI  Type 304 or  316 cor r osi on- r esi st ant  
st eel  f l oat  and r od.   For  al l  ot her  wet t ed par t s of  t he f l ui d- l evel  sensi ng 
mechani sm,  use br onze,  br ass,  or  ot her  mat er i al  of  equi val ent  r esi st ance t o 
t he cor r osi ve ef f ect s of  t he pumped f l ui d.

Mount  t he cont r ol s on t he di schar ge pi pe bel ow t he basi n cover .   Pr ovi de 
Type 6 encl osur es i n accor dance wi t h NEMA 250.

Pedest al - mount  t he cont r ol s above t he cover pl at e.   Pr ovi de Type 1,  
gener al - pur pose encl osur es conf or mi ng t o NEMA 250.

**************************************************************************
NOTE:   Sel ect  t he f ol l owi ng par agr aph f or  deep 
set t i ngs and wher e a gr eat  deal  of  t ur bul ence may be 
expected.

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

Pr ovi de st i l l i ng t ubes wher e i ndi cat ed.

Fl oat l ess el ect r ode l evel  cont r ol s may be submi t t ed f or  appr oval  pr ovi ded 
t hat  t he el ect r odes ar e i sol at ed f r om t he f l ui d bei ng sensed.
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2. 2. 2. 9   Sump Tank and Cover pl at e

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aph i f  a concr et e 
sump i s desi gned.

I f  t he s i ze of  t ank i s such t hat  a f abr i cat ed st eel  
t ank i s speci f i ed,  pr ovi de coal - t ar  epoxy i nt er nal  
protection.

Dr awi ngs shoul d show si ze of  t ank and i nf l uent  l i ne.

For  deep set t i ngs,  show ant i sway br aci ng and suppor t  
of  power  cor d and di schar ge pi pe on t he dr awi ngs.

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

a.   Tank

Pr ovi de a [ cast - i r on, ]  [ hi gh- densi t y l i near  pol yet hyl ene, ]  sump t ank s i zed 
as i ndi cat ed.

Fur ni sh a st andar d openi ng f or  connect i on t o t he dr ai nage i nf l ow pi pe i n 
t he i ndi cat ed s i ze and l ocat i on wi t h r espect  t o t he t op of  t he t ank.

**************************************************************************
NOTE:   When a concr et e sump i s pr ovi ded,  i ncl ude t he 
f ol l owi ng par agr aph i f  t he concr et e r equi r es 
pr ot ect i on f r om sewage component s.

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

Pr ot ect  t he i nt er i or  sur f aces of  t he concr et e- sump by not  l ess t han a 
t wo- coat ,  t wo- component  syst em of  ami ne- cur ed coal - t ar  epoxy t ot al i ng 0. 381 
mi l l i met er  15 mi l s i n t hi ckness.

b.   Cover pl at e

Pr ovi de a [ cast - i r on or  st eel ] [ al umi num]  sump cover pl at e,  of  adequat e 
st r engt h t o suppor t  not  l ess t han 9500 pascal  200 pounds per  squar e f oot  
wi t hout  di st or t i on.   Seal  al l  openi ngs t hr ough t he sump cover  t o be 
gast i ght  and wat er t i ght .   Pr ovi de a st andar d out l et  f or  a vent  pi pe.   
Ensur e t hat  t he sump cover  pr ovi des a [ manhol e] [ handhol e]  access t o t he 
interior.

2. 3   Hi gh- Wat er  Al ar m

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  r equi r ement s and 
el ect r i cal  dr awi ngs.

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

Pr ovi de a hi gh- wat er  al ar m swi t ch compl et e wi t h act uat i ng mechani sm f or  
oper at i on on an el ect r i cal  c i r cui t  ot her  t han t he mot or  c i r cui t .   Desi gn 
t he swi t ch t o oper at e t he i ndi cat ed al ar m devi ces whenever  a pr edet er mi ned 
hi gh- wat er  l evel  i s  r eached i n t he sump.   Pr ovi de a swi t ch encl osur e t hat  
i s  t he same as t he l evel - cont r ol  swi t ch.

2. 4   Painting

Tr eat  and pai nt  equi pment  i n accor dance wi t h t he manuf act ur er ' s st andar d 
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pr act i ce f or  t he speci f i ed dut y.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  equi pment  i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.

3. 1. 1   Alignment

Bef or e at t empt i ng al i gnment ,  demonst r at e t hat  t he pump 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  pump and dr i ver  at  nor mal  r unni ng t emper at ur es.   Compensat e val ues 
f or  t her mal  gr owt h.   Cor r ect  l i mi t ed movement  of  t he pump or  dr i ver  
( commonl y known as bol t - bound)  t o ensur e al i gnment  capabi l i t y .   Ensur e t hat  
hol ddown bol t s ar e not  under cut  i n or der  t o per f or m adj ust ment .

Ensur e t hat  shi ms ar e commer ci al l y  di e- cut ,  wi t hout  seams  or  f ol ds,  and 
ar e made of  cor r osi on- r esi st ant  st ai nl ess st eel .   Do not  use mor e t han f our  
shi ms at  any s i ngl e poi nt .

For  uni t s wi t h dr i ve mot or s over  [ 5. 6]  [ 7. 5]  [ 11. 2]  [ 14. 9]  [ 18. 6]  Kw[ 7. 5]  
[ 10]  [ 15]  [ 20]  [ 25]  hp,  i nst al l  al i gnment  j ack bol t s.

Pump and dr i ver  may have an i nt er medi at e shaf t ,  spacer ,  or  spool  pi ece 
( somet i mes cal l ed a j ackshaf t )  Based on t he mot or ' s nomi nal  oper at i ng 
speed,   al i gn t he pump and dr i ver  t o t he f ol l owi ng mi ni mum speci f i cat i ons:

Speed(RPM) close-coupled
offset(mils)

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

Pr ovi de 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

**************************************************************************
NOTE:   I f  t he speci f i ed syst em i s  i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS t o est abl i sh 
pr edi ct i ve and accept ance t est i ng cr i t er i a,  above 
and beyond t hat  l i s t ed bel ow.

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

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 
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01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

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

Use a Fast  Four i er  Tr ansf or m ( FFT)  anal yzer  t o measur e v i br at i on l evel s.   
Pr ovi de an FFT anal yzer  wi t h t he f ol l owi ng char act er i st i cs:   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;  a f r equency 
r esponse r ange of  5 Hz t o 10 kHz ( 300 t o 600, 000 cpm) ;  t he capaci t y  t o 
per f or m ensembl e aver agi ng;  t he capabi l i t y  t o use a Hanni ng wi ndow;  
aut or angi ng f r equency ampl i t ude;  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 hat  t he mass of  t he accel er omet er  and i t s  
mount i ng has 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   Pump Accept ance

Ensur e t hat  v i br at i on anal ysi s ver i f i es pump conf or mance t o 
speci f i cat i ons.   Ensur e t hat  v i br at i on l evel s ar e not  mor e t han1. 9 mm/ sec 
0. 075 i n/ sec at  1 t i mes r un speed and at  pump f r equency,  and1 mm/ sec 0. 04 
i n/ sec at  ot her  mul t i pl es of  r un speed.

Per f or m t est s,  i ncl udi ng hydr ost at i c l eak checki ng of  pi pi ng and oper at i on 
of  equi pment ,  i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.

Oper at e pumps agai nst  st at i c heads i ndi cat ed,  and ver i f y pump f l ow capaci t y.

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 .   Pr ovi de r epor t s 
wi t h 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

Submi t  [ s i x] [ _____]  copi es of  t he manuf act ur er '  compl et e spar e par t s l i s t ,  
showi ng al l  par t s,  spar e par t s,  and bul l et i ns f or  pumps.   Cl ear l y show al l  
det ai l s  and par t s,  and adequat el y descr i be par t s or  f ur ni sh pr oper  
i dent i f i cat i on mar ks.   Dr awi ngs i ncor por at ed i n t he par t s l i s t s may be 
r educed t o one- page si ze pr ovi ded t hat  t hey ar e c l ear  and l egi bl e,  or  t he 
f ul l - s i ze dr awi ngs may be f ol ded t o t he s i ze of  t he l i s t  pages.   
Phot ogr aphs or  cat al og cut s of  component s may be i ncl uded f or  
identification.

Fur ni sh one set  of  al l  speci al  t ool s necessar y t o compl et el y assembl e,  
di sassembl e,  or  mai nt ai n t he pumps.   " Speci al  t ool s"  r ef er s t o over si zed or  
speci al l y  di mensi oned t ool s,  speci al  at t achment s or  f i x t ur es,  or  any 
s i mi l ar  i t ems.

        - -  End of  Sect i on - -
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