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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  condensat e r et ur n pump uni t s and 
condensat e st eam pumps.   Del et e,  sel ect  or  r ewr i t e 
any of  t he f ol l owi ng par agr aphs as r equi r ed by 
pr oj ect  condi t i ons.

Thi s speci f i cat i on i ncl udes uni t s  t o i ndi cat ed 
equi val ent  di r ect  r adi at i on ( edr )  wi t h di schar ge 
pr essur es of  up t o 450 ki l opascal  60 pounds per  
squar e i nch,  gage.

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

**************************************************************************
NOTE:   I f  Sect i on 23 00 00 AI R SUPPLY,  DI STRI BUTI ON,  
VENTI LATI ON,  AND EXHAUST SYSTEMS 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 r om shoul d be i nser t ed and t he f ol l owi ng 
par agr aph del et ed.   I f  Sect i on 23 05 48. 00 40 
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VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT 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 r om 
shoul d be i nser t ed and t he second par agr aph 
del et ed.   I f  Sect i on 26 60 13. 00 40 LOW- VOLTAGE 
MOTORS 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 r om shoul d be i nser t ed 
and t he t hi r d par agr aph del et ed.

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

[ Sect i on 23 00 00 AI R SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEMS 
appl i es t o wor k speci f i ed i n t hi s  sect i on.

][ Sect i on 23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT appl i es t o wor k speci f i ed i n t hi s sect i on.

][ Sect i on 26 60 13. 00 40 LOW- VOLTAGE MOTORS appl i es t o t hi s sect i on.

] 1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

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

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

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

ASME I NTERNATI ONAL ( ASME)

ASME BPVC SEC VI I I  D1 ( 2017)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

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:   

SECTI ON 23 22 23. 00 40  Page 4



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 ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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.

 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;  
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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  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[ ,  [ ____] ] ]

Fabr i cat i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

I nst al l at i on Dr awi ngs[ ;  G[ ,  [ ____] ] ]

SD- 03 Pr oduct  Dat a

Condensat e Pumps[ ;  G[ ,  [ ____] ] ]

SD- 06 Test  Repor t s

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

Ef f i c i ency Test s[ ;  G[ ,  [ ____] ] ]

Vi br at i on Test s[ ;  G[ ,  [ ____] ] ]

Fi nal  Test  Repor t s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

Pr oduct  I nst al l at i ons[ ;  G[ ,  [ ____] ] ]

1. 3   QUALI TY ASSURANCE

1. 3. 1   Pr oduct  I nst al l at i on

Submi t  a l i s t i ng of  pr oduct  i nst al l at i ons f or  t he f ol l owi ng i t ems:  

a.   Condensat e Ret ur n Pump Uni t s

b.   Condensat e Recei ver

c.   Reci pr ocat i ng St eam Pumps

I ncl ude i dent i f i cat i on of  f i ve i nst al l ed uni t s s i mi l ar  t o t hose pr oposed 
f or  use,  t hat  have been i n successf ul  ser vi ce f or  a mi ni mum per i od of  f i ve 
year s.   I ncl ude wi t hi n l i s t ,  pur chaser ,  addr ess of  i nst al l at i on,  ser vi ce 
or gani zat i on,  and dat e of  i nst al l at i on.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Submi t  connect i on di agr ams f or  condensat e pumps showi ng det ai l s  of  cabl e 
and mot or  connect i ons.
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Submi t  cont r ol  di agr ams f or  condensat e 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.

Submi t  f abr i cat i on dr awi ngs f or  condensat e pumps i ndi cat i ng s i ze,  t ype,  and 
ef f i c i ency r at i ng.

2. 2   COMPONENTS

2. 2. 1   Condensat e Ret ur n Pump Uni t s

**************************************************************************
NOTE:   Revi se par t  t i t l e as necessar y t o i ncl ude 
pump number  ser i es.

Dr awi ng schedul es shoul d i ndi cat e dat a sel ect ed f r om 
t he f ol l owi ng t o compl et el y def i ne t he gr i mp ( gr p)  
l ow- pr essur e syst ems:

Nominal
Equivalent
Di r ect       Pump       Appr oxi mat e
Radi at i on   Capaci t y   Gal l ons         St or age
Squar e      Li t r e      St or ed Bet ween  Capaci t y
Metre        Per  Mi nut e Start/Stop       Litre

93             5. 7        3. 79           38

186           11. 4        5. 68           38

372           22. 7       17. 03           53

557           34. 1       17. 03           53

744           45. 4       24. 61           61

930           56. 8       28. 39           95

1394          85. 2       42. 59          114

1858         113. 6       56. 78          133

2322          41. 9       70. 98          151

2787         170. 3       85. 17          170
 
3716         227. 1      113. 56          189
  
4645         283. 9      141. 95          227

6968         425. 8      212. 93          303
 
9300         567. 8      283. 91          568

Nominal
Equivalent
Di r ect                    Appr oxi mat e
Radi at i on     Pump       Gal l ons           St or age
Squar e        Capaci t y   St or ed Bet ween    Capaci t y
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Feet           GPM        Start/Stop         Gal

1, 000           1. 5          1. 0             10

2, 000           3. 0          1. 5             10

4, 000           6. 0          4. 5             14

6, 000           9. 0          4. 5             14

8, 000          12. 0          6. 5             16

10, 000         15. 0          7. 5             25

15, 000         22. 5         11. 25            30

20, 000         30. 0         15. 0             35

25, 000         37. 5         18. 75            40

30, 000         45. 0         22. 5             45

40, 000         60. 0         30. 0             50

50, 000         75. 0         37. 5             60

75, 000        112. 5         56. 25            80

100, 000       150. 0         75. 0            150

Uni t s shoul d be sel ect ed t o handl e a mi ni mum of  
t hr ee t i mes t he nor mal  condensat e f r om t he syst em.  
Nor mal  condensat e means,  f or  t he pur poses of  t hi s 
speci f i cat i on,  6 k i l ogr am per  squar e met er  per  hour  
1/ 4 pound per  hour  per  squar e f oot equi val ent  di r ect  
r adi at i on ( edr )  or  2 l i t er  per  mi nut e per  100 squar e 
met er  0. 5 Gal l on per  mi nut e per  1, 000 squar e f eet  
edr  except  when smal l  boi l er s ar e i nvol ved.   
Di schar ge pr essur es and pump r evol ut i ons per  mi nut e 
shoul d be i ndi cat ed.

Recei ver  capaci t y shoul d be i ndi cat ed as nomi nal .
**************************************************************************

**************************************************************************
NOTE:   Conf or m Pump and Mot or  bal ance t o I SO St d.  
1940/ 1 -  ( 1986)  Bal ance Qual i t y Requi r ement s of  
Ri gi d Rot or s -  Det er mi nat i on of  Per mi ssi bl e Resi dual  
Unbal ance unl ess ot her wi se not ed.   Conf or m mot or  
v i br at i on l evel s t o NEMA Speci f i cat i on MG- 1,  Mot or s 
and Gener at or s,  Par t  7 unl ess ot her wi se not ed.

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

Fact or y assembl e condensat e- r et ur n pump uni t s and i ncl ude condensat e 
r ecei ver s,  mot or - dr i ven pump( s) ,  manual  and aut omat i c l i qui d- l evel  
cont r ol s,  and ot her  accessor i es as speci f i ed her ei n or  whi ch may be 
necessar y f or  compl et e and sat i sf act or i l y  oper at i ng uni t s( s) .

Ensur e pump( s)  and al l  accessor i es mount ed on t he r ecei ver  and uni t ( s)  ar e 
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compl et e wi t h al l  i nt er component  pi pi ng and wi r i ng.   Ensur e r ecei ver  and 
uni t ( s)  ar e compl et e wi t h al l  i nt er component  pi pi ng and wi r i ng.   Pr ovi de 
r ecei ver  wi t h i nt egr al  cast  l ugs f or  secur i ng t o mount i ng sur f ace.   Ensur e 
pump suct i on pi pi ng cont ai ns a shut of f  val ve f or  pump ser vi c i ng.

**************************************************************************
NOTE:   When mor e t han one uni t  i s  i nvol ved,  r ewr i t e 
t o i ncl ude uni t  i dent i f i cat i on or  i ndi cat e on t he 
dr awi ng schedul e.

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

Pr ovi de [ s i mpl ex]  [ dupl ex]  condensat e- r et ur n pump uni t s.

Fact or y t est  condensat e- r et ur n pump uni t  f or  capaci t y and pr essur e.

2. 2. 1. 1   Pumps

Submi t  manuf act ur er ' s cat al og dat a f or  condensat e pumps showi ng equi pment  
f oundat i on dat a and equi pment  and per f or mance dat a i ncl udi ng per f or mance 
cur ves and i ndi cat i ng br ake power ,  head ( l i t er  per  mi nut e)  ( gpm) ,  and NPSH.

Pr ovi de c l ose coupl ed or  f l exi bl e coupl ed pumps wi t h guar d cent r i f ugal  
vol ut e,  ver t i cal l y  or  hor i zont al l y  mount ed on or  next  t o r ecei ver .   Ensur e 
pumps conf or m t o appl i cabl e r equi r ement s of  I SO 2858 and I SO 5199 HI  M100 
st andar ds and ar e br onze mount ed.   Casi ng i s c l ose- gr ai ned cast  i r on wi t h 
r enewabl e wear i ng r i ng.   Pr ovi de t apped openi ngs f or  aut omat i c vent i ng,  
dr ai ni ng,  and pr essur e- gage connect i on.   Pump shaf t  meet s AI SI  Type 300 
ser i es cor r osi on- r esi st ant  st eel .   Pump seal  i s  manuf act ur er ' s st andar d f or  
cont i nuous ser vi ce at  121 degr ees C 250 degr ees F,  mi ni mum,  at  seal  
r ot at i ng and st at i onar y member s i nt er f ace and 98 degr ees C 209- degr ee F 
pumped f l ui d.   Compensat e i mpel l er  f or  hydr aul i c t hr ust ,  bal ance r ot at i ng 
assembl y,  and ensur e st r engt h of  shaf t i ng  such t hat  when pump i s oper at i ng 
at  i t s  wor st  hydr aul i c condi t i on,  v i br at i on r eadi ngs conf or m t o I SO 1940- 1,[G6.3] 
[ G2. 5]  [ G1. 0] [ _____] .   Sel ect  pumps capabl e of  handl i ng 98 degr ees C 
209- degr ee F condensat e wi t hout  cavi t at i on or  vapor  bi ndi ng whi l e 
del i ver i ng speci f i ed capaci t y.

2. 2. 1. 2   Mot or  Requi r ement s

Mot or s ar e ver t i cal  or  hor i zont al  and conf or m t o NEMA MG 1,  r equi r ement s 
speci f i ed under  t he el ect r i cal  sect i ons of  t he speci f i cat i ons and t o t he 
f ol l owi ng addi t i onal  r equi r ement s.

Mot or  i nsul at i on i s Cl ass H or  manuf act ur er ' s st andar d and be sui t abl e f or  
sat i sf act or y oper at i on under  t he f ol l owi ng condi t i ons:

**************************************************************************
NOTE:   Rewr i t e f ol l owi ng t emper at ur es t o sui t  
project.

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

a.   St i l l  ai r  at  65 per cent  r el at i ve humi di t y,  wi t h ser vi ce- l ocat i on 
t emper at ur es t o 50[ _____]  degr ees C 122[ _____]  degr ees F

b.   Ther mal  conduct i on al ong mot or  shaf t  i mmer sed i n 98[ _____]  degr ees C 
209[ _____] - degr ee F wat er

c.   Pr oxi mi t y of  mot or  t o r ecei ver  sur f aces at  98[ _____]  degr ees C 
209[ _____]  degr ees F
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Ensur e l ubr i cant s ar e speci f i cal l y  sui t abl e f or  hi gh- t emper at ur e ser vi ce.

2. 2. 1. 3   Receiver

Condensat e r ecei ver  i s  a s i ngl e t ank const r uct ed of  c l ose- gr ai ned cast  i r on 
wi t h a mi ni mum r ecei ver  wal l  t hi ckness of  8 mi l l i met er  5/ 16- i nch or  st eel  
wi t h a r ust - r esi st ant  i nt er i or  coat i ng.

Fi t  each r ecei ver  wi t h:

a.   Redl i ne bor osi l i cat e gage gl ass and nonf er r ous shut of f  val ve assembl y 
f or  use i n case of  gl ass br eakage.

b.   Ext er nal  i nl et  st r ai ner  wi t h r emovabl e basket  f or  pump pr ot ect i on.

c.   Ther momet er  wi t h separ abl e wel l  conf or mi ng t o r equi r ement s speci f i ed 
el sewher e i n t hi s sect i on.

d.   Recei ver  t op- vent  connect i on and dr ai n at  l owest  poi nt .   Assembl e dr ai n 
c l osur es wi t h t et r af l uor oet hyl ene t ape.

2. 2. 1. 4   Controls

Si mpl ex- uni t  cont r ol  consi st s of  a f l oat - oper at ed swi t ch UL r at ed f or  t he 
l oad i mposed and wi r ed t o t he mot or .   Fl oat  and f l oat  ar m ar e AI SI  Type 304 
or  316 cor r osi on- r esi st ant  st eel .   Copper  f l oat  mechani sms ar e not  
acceptable.

Dupl ex- uni t  cont r ol  consi st s of  a f l oat - oper at ed aut omat i c mechani cal  
al t er nat or  cont r ol l i ng at  t wo l evel s wi t h doubl e- pol e al t er nat i ng swi t ches 
and oper at ed by a s i ngl e f l oat .   Cont r ol  aut omat i cal l y  oper at es t wo pumps 
t o del i ver  t ot al  capaci t y of  t wo pumps under  peak- l oad condi t i ons,  and 
aut omat i cal l y  oper at es a second pump shoul d t he on- l i ne pump f ai l .   Use  UL 
r at ed swi t ches f or  t he l oad i mposed and be wi r ed t o mot or s.   Fl oat  and 
f l oat  ar m ar e AI SI  Type 304 or  316 cor r osi on- r esi st ant  st eel .   Copper  f l oat  
mechani sms ar e not  accept abl e.

Dupl ex uni t  cont r ol  consi st s of  an aut omat i c el ect r i c  sequence cont r ol l er  
used i n conj unct i on wi t h t wo mot or  cont r ol l er s,  t wo sel ect or  swi t ches,  and 
t wo f l oat  swi t ches,  compl et e wi t h i nt er component  wi r i ng.   I nst al l  i n a NEMA 
Type 1 encl osur e mount ed on t he r ecei ver .   Pr ovi de sel ect or  swi t ches wi t h 
aut omat i c OFF posi t i ons.   Pr ovi de a moment ar y- cont act  t est  pushbut t on.   One 
f l oat  swi t ch cont r ol s t he al t er nat or  t o pr ovi de aut omat i c al t er nat i on of  
t he t wo pumps.   Second f l oat  swi t ch pr ovi des s i mul t aneous oper at i on of  t wo 
pumps t o del i ver  t ot al  capaci t y of  t wo pumps under  peak- l oad condi t i ons and 
aut omat i cal l y  oper at e second pump shoul d on- l i ne pump f ai l .   Use UL r at ed 
swi t ches f or  t he l oad i mposed.   Fl oat s and f l oat  ar ms ar e AI SI  Type 304 or  
316 cor r osi on- r esi st ant  st eel .   Copper  f l oat  mechani sms ar e not  accept abl e.

2. 2. 2   Condensat e Recei ver

**************************************************************************
NOTE:   Sel ect  f or  bui l t - up uni t s wher e condensat e 
r ecei ver  pump capaci t i es ar e i nadequat e.

Bui l t - up uni t s may ut i l i ze r eci pr ocat i ng st eam pumps 
or  cent r i f ugal  pumps wi t h r espect i ve 
pumpi ng- equi pment  speci f i cat i ons suppl ement ed t o 

SECTI ON 23 22 23. 00 40  Page 10



sui t  pr oj ect  r equi r ement s.

I f  an ASME vessel  i s  r equi r ed,  choose t he f i r st  
par agr aph;  i f  a manuf act ur er ' s st andar d vessel  i s  
suf f i c i ent ,  choose t he second par agr aph.

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

Desi gn and const r uct  r ecei ver  i n accor dance wi t h ASME BPVC SEC VI I I  D1 f or  
oper at i on under  at mospher i c condi t i ons but  cer t i f i ed as hydr ost at i cal l y  
t est ed at  690 ki l opascal  100 pounds per  squar e i nch,  gage.

Recei ver  i s  manuf act ur er ' s st andar d vessel .

2. 2. 2. 1   Mat er i al s and Const r uct i on

Const r uct  r ecei ver  of  ei t her  cast  i r on or  gal vani zed st eel  [ and be a 
st andar d i t em of  t he manuf act ur er ]  wi t h di shed heads,  i ndi cat ed openi ngs 
i ncl udi ng t hose f or  vent ,  i nl et s,  di schar ge,  dr ai n,  gage- gl ass connect i ons,  
and l evel - cont r ol  devi ces.   Mi ni mum t ank openi ng i s 25 mi l l i met er  1- i nch 
i r on pi pe s i ze.   Coupl i ngs ar e f or ged car bon st eel .   Use Schedul e 80 pi pe 
f or  nozzl e pi pi ng.   Ensur e pi pi ng,  f l anges,  and f i t t i ngs conf or m t o 
speci f i cat i ons f or  connect i ng condensat e pi pi ng syst em.

Mount  r ecei ver  as i ndi cat ed.

Pr ovi de one 280 by 380 mi l l i met er  11-  by 15- i nch gasket ed manhol e at  a 
poi nt  i n t he head or  shel l  f or  access when r ecei ver  i s  i n pl ace.

Sandbl ast  r ecei ver  i nt er nal  sur f aces,  i ncl udi ng nozzl es,  t o whi t e met al ,  t o 
a pr of i l e r equi r ed by t he coat i ng manuf act ur er .   Coat  i nt er nal  sur f aces 
wi t h a mul t i pl e- coat  baked or  ai r - dr y phenol i c syst em t o pr oduce,  i n not  
l ess t han t hr ee coat s,  a dr y- f i l m t hi ckness of  not  l ess t han 0. 175 
mi l l i met er  7- mi l s.   Ensur e coat i ng i s cer t i f i ed as sui t abl e f or  cont i nuous 
ser vi ce when i mmer sed i n condensat e at  a t emper at ur e not  l ess t han 149 
degr ees C 300 degr ees F.

2. 2. 2. 2   Accessories

**************************************************************************
NOTE:   Suppl ement  f ol l owi ng t ext  wi t h speci f i cat i ons 
f or  cont r ol  devi ces t o sui t  pumps sel ect ed.

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

Pr ovi de r ecei ver  wi t h a shut of f - val ve- equi pped gage- gl ass assembl y t o 
i ndi cat e l i qui d l evel  over  not  l ess t han 80 per cent  of  r ecei ver  di amet er  
f r om t he bot t om.   Use r ed- l i ned bor osi l i cat e gage gl ass and f i t t ed wi t h 
wi r e or  sheet - met al  guar ds.

2. 2. 3   Reci pr ocat i ng St eam Pumps ( Rsp)

**************************************************************************
NOTE:   Sel ect  f or  r emot e- l ocat i on condensat e pumpi ng 
appl i cat i ons,  wher e no el ect r i cal  power  i s 
avai l abl e.   Coor di nat e wi t h speci f i cat i on of  
condensat e r ecei ver .   Wei ght ed or  pi l ot  
f l oat - oper at ed st eam cont r ol  val ve,  pi ped- cyl i nder  
end dr ai ns,  and t r aps f or  cont i nuous condensat e 
r emoval ,  st eam pr essur e- r educi ng or  speed- gover nor  
val ve as necessar y,  and di schar ge l i ne- r el i ef  val ves.
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Show si ze or  capaci t y on dr awi ngs.
**************************************************************************

Pump i s hor i zont al  dupl ex doubl e- act i ng r eci pr ocat i ng t ype.

Ensur e pump speed,  capaci t y,  mat er i al s const r uct i on,  and i nst al l at i on 
conf or ms t o appl i cabl e r equi r ement s of  I SO 2858 and I SO 5199 HI  M100 
St andar ds,  as modi f i ed and suppl ement ed her ei n.

Ensur e st eam end i s r at ed at  not  l ess t han 1725 ki l opascal  250 pounds per  
squar e i nch ( psi )  wor ki ng st eam pr essur e.

Ensur e l i qui d end i s r at ed at  not  l ess t han 860 ki l opascal  at  100 degr ees C 
125 psi  at  212 degr ees F.

2. 2. 3. 1   Construction

Pump const r uct i on i s f ul l y  br onze- f i t t ed,  except  t hat  pi st on r ods ar e AI SI  
Type 304 cor r osi on- r esi st ant  st eel  wi t h al umi na- cer ami c coat i ng i n t he 
packi ng box ar ea wher e opt i onal l y  avai l abl e.

Ensur e st eam- end cyl i nder s have suf f i c i ent  t hi ckness t o per mi t  up t o 4 
mi l l i met er  1/ 8- i nch r ebor i ng.

I nsul at e st eam end cyl i nder s and l ag wi t h sheet - met al .

Li qui d end i s val ve- pl at e t ype.

Fi t  l i qui d- end cyl i nder  wi t h a r epl aceabl e br onze l i ner .

Cyl i nder  openi ngs ar e manuf act ur er ' s st andar d,  f l anged whenever  opt i onal l y 
available.

2. 2. 3. 2   Tool s and Accessor i es

Pr ovi de one set  of  speci al  t ool s.

Pr ovi de one set  of  nonmet al l i c  r i ngs and packi ng f or  st eam-  and l i qui d- end 
cyl i nder s and one set  of  st eam- end cyl i nder  r i ngs.

Pr ovi de pump- act uat ed mechani cal  l ubr i cat or  wi t h suf f i c i ent  l ubr i cant  f eed 
poi nt s and l ubr i cant  st or age capaci t y t o per mi t  once- per - week l ubr i cat i on.

2. 2. 3. 3   St eam- Cyl i nder  Dr ai nage

Pr ovi de al l  cy l i nder  end dr ai ns wi t h check val ves and Type TOD st eam t r aps.

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

2. 3. 1   Fact or y Test s

Ensur e t he manuf act ur er  t est s t he pump.   Submi t  pr i or  t o shi pment  of  t he 
f i ni shed pump t he f ol l owi ng t est  dat a:

a.   Pump f l ow capaci t y t est s -  Conf or m pump f l ow t o r equi r ement s l i s t ed i n 
accor dance wi t h par agr aph CONDENSATE RETURN PUMP UNI TS.

b.   Ef f i c i ency t est s -  Conf or m pump ef f i c i ency t o t he appr oved desi gn 
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documents.

c.   Vi br at i on t est s -  Conf or m vi br at i on t est s t o r equi r ement s l i s t ed i n 
accor dance wi t h par agr aph TESTI NG.

PART 3   EXECUTI ON

3. 1   INSTALLATION

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

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

Based on t he mot or  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 speci f i cat i ons:

SPEED Angle(mils) Offset(mils/inch)

600 6.0 2.0

900 5.0 1.5

1200 4.0 1.0

1800 3.0 0.5

3600 1.5 0.4

7200 1.0 0.3

3. 2   FI ELD QUALI TY CONTROL

3. 2. 1   Testing

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

Use an FFT( Fast  Four i er  Tr ansf or m)  anal yzer  t o measur e v i br at i on l evel s 
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- 10 
KHz( 300- 600000 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 o- r 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 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. 1. 2   Accept ance Test i ng

Pr i or  t o pump f i nal  accept ance,  use v i br at i on anal ysi s t o demonst r at e t hat  
pump and mot or  ar e al i gned as speci f i ed,  and ensur e mi sal i gnment  does not  
i mpar t  mor e t han . 04 i nches per  second vi br at i on l evel  at  2 t i mes r un speed.
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Use vi br at i on anal ysi s t o al so ver i f y pump conf or mance t o speci f i cat i ons.   
Ensur e v i br at i on l evel s ar e not  mor e t han . 075 i n/ sec at  1 t i mes r un speed 
and at  pump f r equency,  and . 04 i n/ sec at  ot her  mul t i pl es of  r un speed.

Demonst r at i on t hat  t he pump i s non- over l oadi ng at  any oper at i ng poi nt  and 
t hat  t he f l ow capaci t y i s  as speci f i ed.

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."

        - -  End of  Sect i on - -
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