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AVI ATI ON FUEL PUMPS
08/ 18,  CHG 1:  02/ 21

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r ef uel i ng pumps used i n ai r cr af t  
r ef uel i ng syst ems const r uct ed t o t he r equi r ement s of  
t he DoD Type I I I / I V/ V,  and Cut  and Cover  Hydr ant  
Ref uel i ng Syst em St andar ds

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   NOTE:   DoD Type I I I  syst ems must  conf or m t o 
St andar d Desi gn AW 078- 24- 28 PRESSURI ZED HYDRANT 
FUELI NG SYSTEM TYPE I I I .   DoD Type I V/ V syst ems must  
conf or m t o St andar d Desi gn AW 078- 24- 29 PRESSURI ZED 
HYDRANT DI RECT FUELI NG SYSTEM TYPE I V/ V.  Cut  and 
Cover  syst ems must  conf or m t o St andar d Desi gn AW 
078- 24- 33 UNDERGROUND VERTI CAL STORAGE TANKS CUT AND 
COVER.  Fi el d f abr i cat ed ASTs must  conf or m t o AW 
078- 24- 27 ABOVEGROUND VERTI CAL STEEL TANKS WI TH 
FI XED ROOFS. St andar ds can be f ound on t he Whol e 
Bui l di ng Desi gn Gui de at  t he f ol l owi ng l ocat i on 
ht t ps: / / www. wbdg. or g/ f f c/ dod/ non- cos- st andar ds .
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Subj ect  Mat t er  Exper t  ( SME)  must  be def i ned as 
Ser vi ce Headquar t er s Subj ect  Mat t er  Exper t s:  Ai r  
For ce  -  The Ai r  For ce Fuel s Faci l i t i es Subj ect  
Mat t er  Exper t  ( HQ AFCEC/ COS) ,  Ar my  -  Headquar t er s,  
U. S.  Ar my Cor ps of  Engi neer s,  POL- MCX Faci l i t i es 
Pr oponent  ( CECW- EC)  t hr ough t he Ar my Pet r ol eum 
Cent er  ( APC) ,  Navy/ Mar i ne Cor ps -  NAVFAC POL 
Faci l i t y  Subj ect  Mat t er  Exper t  ( NAVFAC EXWC,  CI 11) .

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

1. 1   REFERENCES

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

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

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

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

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

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 7 ( 1995;  St abi l i zed ( S)  2013)  Shaf t  and 
Housi ng Fi t s f or  Met r i c Radi al  Bal l  and 
Rol l er  Bear i ngs ( Except  Taper ed Rol l er  
Bear i ngs)  Conf or mi ng t o Basi c Boundar y Pl an

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  STD 610 ( 2010;  Er r at a 2011)  Cent r i f ugal  Pumps f or  
Pet r ol eum,  Pet r ochemi cal ,  and Nat ur al  Gas 
I ndust r i es

API  STD 682 ( 2014)  Pumps Shaf t  Seal i ng Syst ems For  
Cent r i f ugal  and Rot ar y Pumps

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 5 ( 2020)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d
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ASME BPVC SEC I X ( 2017;  Er r at a 2018)  BPVC Sect i on 
I X- Wel di ng,  Br azi ng and Fusi ng 
Qual i f i cat i ons

ASME BPVC SEC VI I I  D1 ( 2019)  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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A182/ A182M ( 2024)  St andar d Speci f i cat i on f or  For ged 
or  Rol l ed Al l oy and St ai nl ess St eel  Pi pe 
Fl anges,  For ged Fi t t i ngs,  and Val ves and 
Par t s f or  Hi gh- Temper at ur e Ser vi ce

ASTM A276/ A276M ( 2024)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A487/ A487M ( 2021)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs Sui t abl e f or  Pr essur e Ser vi ce

ASTM A582/ A582M ( 2022)  St andar d Speci f i cat i on f or  
Fr ee- Machi ni ng St ai nl ess St eel  Bar s

ASTM A743/ A743M ( 2021)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um,  
I r on- Chr omi um- Ni ckel ,  Cor r osi on Resi st ant ,  
f or  Gener al  Appl i cat i on

ASTM C827/ C827M ( 2023)  St andar d Test  Met hod f or  Change i n 
Hei ght  at  Ear l y Ages of  Cyl i ndr i cal  
Speci mens of  Cement i t i ous Mi xt ur es

HYDRAULI C I NSTI TUTE ( HI )

HI  M100 ( 2009)  HI  Pump St andar ds Set

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

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

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

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PA 1 ( 2016)  Shop,  Fi el d,  and Mai nt enance 
Coat i ng of  Met al s

SSPC SP 10/ NACE No.  2 ( 2015)  Near - Whi t e Bl ast  Cl eani ng
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- DTL- 24441 ( 2009;  Rev D;  Not i ce 1 2021)  Pai nt ,  
Epoxy- Pol yami de,  Gener al  Speci f i cat i on f or

MI L- PRF- 4556 ( 1998;  Rev F;  Am 1 1999;  CANC Not i ce 1 
2011)  Coat i ng Ki t ,  Epoxy,  f or  I nt er i or  of  
St eel  Fuel  Tanks

1. 2   ADMI NI STRATI VE REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Add number  of  days bel ow.   For  COE Pr oj ect s,  
i ncl ude i n MOU speci f i c  AI R FORCE REPRESENTATI VES t o 
be not i f i ed when f act or y t est  dat es ar e submi t t ed by 
t he CONTRACTI NG OFFI CER.

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

Desi gn condi t i ons must  be as speci f i ed i n Sect i on 33 52 43. 11 AVI ATI ON 
FUEL MECHANI CAL EQUI PMENT.

a.   Test s:  Hydr ost at i c,  per f or mance,  v i br at i on,  and NPSH t est s must  be 
conduct ed at  t he f act or y on each pump i n accor d wi t h API  610.   Test  
each pump wi t h t he act ual  mot or  whi ch wi l l  dr i ve t he pump i n t he 
f i el d,  unl ess t he wat er  t est  medi a wi l l  cause over l oad of  t he mot or .   
I f  so,  pr ovi de vi br at i on t est  r epor t  f or  mot or  separ at el y.   Ver t i cal  
t ur bi ne pump vi br at i on t est  must  be r un wi t h f i el d dr i ver .   Al l  t est s 
wi l l  be obser ved by t he Cont r act i ng Of f i cer  or  t he desi gnat ed 
r epr esent at i ve.   Pr ovi de t he Cont r act i ng Of f i cer  30 [ _____]  days 
not i ce pr i or  t o per f or mance of  f act or y t est s i n or der  t o schedul e 
obser vi ng such t est s.   Remot e access vi a web cam must  be made 
avai l abl e.  Per f or mance t est i ng must  not  occur  pr i or  t o accept ance of  
shop dr awi ng submi t t al .

b.   Test  r epor t s must  bear  t he ser i al  number  of  bot h pump and dr i ver .   
Submi t  manuf act ur er ' s cer t i f i ed r epor t s of  hydr ost at i c,  per f or mance,  
and NPSH t est s.   Submi t  manuf act ur er ' s cer t i f i ed t est  cur ves. .

c.   Oper at i on and Mai nt enance Manual s must  be submi t t ed f or  t he pumps and 
appur t enance speci f i ed her ei n.   Ref er  t o Sect i on 01 78 23. 33OPERATI ON 
AND MAI NTENANCE MANUALS FOR AVI ATI ON FUEL SYSTEMS f or  t he i nf or mat i on 
t o be submi t t ed.

d.   Mot or s,  manual  or  aut omat i c mot or  cont r ol  equi pment ,  except  wher e 
i nst al l ed i n mot or  cont r ol  cent er s,  and pr ot ect i ve or  s i gnal  devi ces 
r equi r ed f or  t he oper at i on speci f i ed her ei n must  be pr ovi ded under  
t hi s sect i on i n accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Any wi r i ng r equi r ed f or  t he oper at i on speci f i ed her ei n,  but  
not  shown on t he el ect r i cal  pl ans,  must  be pr ovi ded under  t hi s sect i on 
i n accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   
Mot or s must  be hi gh ef f i c i ency t ype and i n accor dance wi t h Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
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i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fuel i ng Pumps ( FP- 1 t hr ough FP- 5) ;  G[ ,  [ _____] ] .

Of f l oad Pumps;  G[ ,  [ _____] ] .

Fuel  Tr ansf er  Pump;  G[ ,  [ _____] ] .

Wat er  Dr aw- Of f  Pump;  G[ ,  [ _____] ] .

SD- 03 Pr oduct  Dat a

Fuel i ng Pumps ( FP- 1 t hr ough FP- 5) ;  G[ ,  [ _____] ] .

Of f l oad Pumps;  G[ ,  [ _____] ] .

Fuel  Tr ansf er  Pump;  G[ ,  [ _____] ] .

Wat er  Dr aw- of f  Pump;  G[ ,  [ _____] ] .
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SD- 06 Test  Repor t s

Cer t i f i ed Test  Cur ves

SD- 07 Cer t i f i cat es

Fuel i ng Pumps ( FP- 1 t hr ough FP- 5) ;  G[ ,  [ _____] ] .

Of f l oad Pumps;  G[ ,  [ _____] ] .

Fuel  Tr ansf er  Pump;  G[ ,  [ _____] ] .

Wat er  Dr aw- of f  Pump;  G[ ,  [ _____] ] .

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

Oper at i on and Mai nt enance Manual s;  G[ ,  [ _____] ] .

PART 2   PRODUCTS

2. 1   FUELI NG PUMPS ( FP- 1 t hr ough FP- 5)

2. 1. 1   Capaci t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  I nser t  s i t e speci f i c  pump r equi r ement s.

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

Capaci t y must  be 45 L/ s 600 gpm agai nst  a t ot al  head of  [ _____]  m f eet  
when dr i ven at  3600 r pm.   Over al l  ef f i c i ency at  desi gn condi t i ons of  pump 
and dr i ver ,  connect ed,  must  be mi ni mum of  [ _____]  per cent .   Pump head 
capaci t y must  be cont i nual l y r i s i ng and must  be f r ee of  di ps and val l eys 
f r om desi gn poi nt  t o shut - of f  head.   Pump shut - of f  head must  have a 10 t o 
20 per cent  head r i se t o shut  of f .   Pump must  be capabl e of  at  l east  a 10 
per cent  head i ncr ease at  r at ed condi t i ons by i nst al l i ng a new i mpel l er .   
Pumps must  not  over heat  or  be damaged i n any way whi l e oper at i ng 
cont i nuousl y at  a mi ni mum f l ow condi t i on of  11 L/ s 150 gpm and 
cont i nuousl y at  a maxi mum f l ow condi t i on of  125 per cent  r equi r ed 
capaci t y.   The uni t  wi l l  al so be r equi r ed t o oper at e at  a f l ow of  12. 5 
per cent  r equi r ed capaci t y GPM wi t hout  exceedi ng t he vi br at i on l i mi t s gi ven 
i n API  STD 610 at  t hat  f l ow r at e.   These pumps ar e f or  par al l el  oper at i on 
and must  have equal  head at  mi ni mum cont i nuous st abl e f l ow,  pl us or  mi nus 
2 per cent .

2. 1. 2   Gener al  Requi r ement s

a.   The pumps must  meet  t he r equi r ement s of  API  STD 610,  l at est  edi t i on.   
Whenever  t he i nf or mat i on cont ai ned her ei n conf l i c t s wi t h sai d 
st andar d,  t he i nf or mat i on her ei n must  gover n.   The pumps must  r un at  a 
nomi nal  3600 r pm and must  be si ngl e st age cent r i f ugal s,  hor i zont al l y 
mount ed,  ver t i cal  or  r adi al  spl i t  case,  encl osed i mpel l er ,  wi t h end 
suct i on and t op ver t i cal  di schar ge.   Pumps must  be of  t he back 
pul l - out  desi gn t o per mi t  r emovi ng case hal f  f r om r ear  f or  access t o 
i nt er nal  par t s wi t hout  di st ur bi ng t he suct i on or  di schar ge pi pi ng or  
t he dr i ver .   Al l  par t s must  be f act or y i nspect ed so t hat  par t s ar e 
i nt er changeabl e.   Pumps and mot or s must  be f ur ni shed as compl et e uni t s 
as her ei n speci f i ed.   Pump assembl y must  be st at i cal l y and dynami cal l y 
bal anced f or  al l  f l ow r at es f r om mi ni mum f l ow t o 120 per cent  of  desi gn 

SECTI ON 33 52 43. 23  Page 8



f l ow.

b.   The pump must  r equi r e no mor e t han 5. 5 m 18- f eet  of  net  posi t i ve 
suct i on head ( NPSHR)  when i t  i s  oper at ed wi t h wat er  at  a capaci t y of  
45 L/ s 600 gpm at  r at ed head and speed.   A hydr ocar bon r educt i on or  
cor r ect i on f act or  must  not  be used.   Pump suct i on speci f i c  speed must  
be l ess t han 12, 000.

c.   The pump must  be hor i zont al ,  s i ngl e st age,  s i ngl e suct i on wi t h doubl e 
vol ut e const r uct i on t o assur e r adi al  bal ance.   I t  must  be desi gned t o 
per mi t  r emoval  of  t he i mpel l er ,  shaf t ,  bear i ngs and bear i ng housi ng as 
an assembl y,  wi t hout  di sconnect i ng t he suct i on or  di schar ge pi pi ng.

d.   The pump case must  be end suct i on,  cent er l i ne di schar ge t ype f or  ease 
of  pi pi ng al i gnment .   Fl ange r at i ngs must  be cl ass 105 kg 300- pound 
per  ASME B16. 5.   The case must  be desi gned f or  maxi mum di schar ge 
pr essur e at  pumpi ng t emper at ur e but  not  l ess t han 3. 8 MPa 550 psi g,  
wi t h a mi ni mum cor r osi on al l owance of  3 mm 1/ 8- i nch.   The suct i on and 
di schar ge f l anges as wel l  as t he cover  bol t i ng sur f aces must  be 
backf aced or  spot f aced f or  posi t i ve bol t  seat i ng.   The r adi al  case t o 
cover  spl i t  must  be a met al - t o- met al  f i t  wi t h a conf i ned,  cont r ol l ed 
compr essi on gasket .

e.   The pump cover  must  cont ai n a st uf f i ng box desi gned t o accept  an 
unbal anced mechani cal  seal .   The st uf f i ng box must  have a mi ni mum of  
75 mm 3- i nch st uds f or  seal  gl and bol t i ng.   The gasket  f i t  f or  seal  
gl and t o st uf f i ng box must  be of  t he cont r ol l ed compr essi on t ype wi t h 
met al - t o- met al  j oi nt  cont act .

f .   Bot h case and cover  ar e t o be f i t t ed wi t h r enewabl e wear  r i ngs.

g.   The i mpel l er  must  be of  t he encl osed t ype,  dynami cal l y and 
hydr aul i cal l y bal anced.   I t  must  be key dr i ven,  hel d i n pl ace by a 
posi t i ve l ock,  t hr eaded agai nst  r ot at i on.   The r unni ng cl ear ance 
bet ween t he i mpel l er  and case- cover  wear  r i ngs must  be as r equi r ed by 
API  STD 610.

h.   Mechani cal  Seal :  A s i ngl e unbal anced mechani cal  seal  per  API  STD 610 
code USTHN,  unbal anced si ngl e seal  wi t h t hr ot t l e bushi ng seal  gl and,  a 
ni t r i l e seal - r i ng- t o- sl eeve gasket  and car bon agai nst  s i l i con car bi de 
f aces,  of  mul t i pl e spr i ng desi gn must  be suppl i ed.   The seal  gl and 
must  be t apped f or  t hr ee connect i ons and each must  be st amped f or  
i dent i f i cat i on as f ol l ows:   Q f or  quench;  F f or  f l ush;  and D f or  
dr ai n.   A non- spar ki ng t hr ot t l e bushi ng pr essed i nt o t he seal  end 
pl at e agai nst  an out si de shoul der  must  be pr ovi ded t o mi ni mi ze l eakage 
on compl et e seal  f ai l ur e.

i .   Bear i ng Housi ng:  Oi l  l ubr i cat ed ant i - f r i c t i on,  r adi al  and t hr ust  
bear i ngs of  st andar d desi gn must  be suppl i ed.   The bear i ngs must  be 
sel ect ed t o gi ve a mi ni mum L- 10 r at i ng l i f e of  25, 000 hour s i n 
cont i nuous oper at i on.   Bear i ngs must  be r et ai ned on t he shaf t  and 
f i t t ed i nt o housi ngs i n accor dance wi t h ABMA 7.   Locki ng of  t he bal l  
t hr ust  bear i ng t o t he shaf t  must  be by ser i es W t ank t ype washer .   
Mi ni mum spaci ng bet ween bear i ng cent er l i nes must  be 162 mm 6. 5- i nches.

j .   A s i ght  gl ass f or  checki ng oi l  l evel  wi t h a per manent  i ndi cat i on of  
pr oper  oi l  l evel  must  be suppl i ed.

k.   Bear i ng housi ngs must  be equi pped wi t h l abyr i nt h t ype end seal s and 
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def l ect or s wher e t he shaf t  passes t hr ough t he housi ng;  l i p- t ype seal s 
must  not  be used.   Def l ect or s must  be made of  non- spar ki ng mat er i al .   
The def l ect or  desi gn must  ef f ect i vel y r et ai n oi l  i n t he housi ng and 
pr event  ent r y of  f or ei gn mat er i al  i nt o t he housi ng.

l .   Shaf t s must  be of  ampl e s i ze t o t r ansmi t  t he maxi mum t or que r equi r ed 
under  speci f i ed oper at i ng condi t i ons,  and t o wi t hst and cont i nuousl y 
al l  st r esses r esul t i ng f r om suppor t ed wei ght s,  t hr ust s and st ar t i ng,  
i ncl udi ng acr oss- t he- l i ne mot or  st ar t i ng.   I t  must  be key seat ed t o 
pr ovi de posi t i ve dr i ve f or  t he coupl i ng,  shaf t  s l eeve and i mpel l er .   
The shaf t  st i f f ness f act or  must  be under [  70 f or  Type I I I ] [  88 f or  Cut  
and Cover ] .   The r adi al  bear i ng cent er l i ne t o i mpel l er  cent er l i ne,   
di st ance and t he pump shaf t  di amet er  under  t he s l eeve must  be pr ovi ded 
t o cal cul at e t he f act or .

m.   A spacer  coupl i ng must  be suppl i ed.   The spacer  l engt h must  per mi t  t he 
r emoval  of  t he assembl ed pul l out  el ement  wi t hout  di st ur bi ng t he dr i ver  
or  t he suct i on and di schar ge pi pi ng.   Coupl i ngs must  be pr oper l y keyed 
i n pl ace.   Cyl i ndr i cal  f i t s  must  be l i ght  enough t o per mi t  easy 
r emoval  of  t he hub i n t he f i el d wi t hout  t he need f or  heat i ng.   A 
ser vi ce f act or  of  at  l east  1. 5 must  be used i n sel ect i ng coupl i ngs 
based on manuf act ur er ' s r at i ngs.

n.   Removabl e coupl i ng guar ds of  t he non- spar ki ng t ype must  be suppl i ed.   
They must  compl y wi t h t he r equi r ement s of  OSHA.

o.   Tot al  i ndi cat ed shaf t  r unout  at  coupl i ng end must  be 0. 025 mm 
0. 001- i nches or  l ess.   Tot al  shaf t  def l ect i on must  be no mor e t han 
0. 050 mm 0. 002- i nches at  f ace of  st uf f i ng box.

p.   Basepl at e:  The basepl at e must  be of  f abr i cat ed st eel  const r uct i on.   I t  
must  be of  t he dr ai n pan st y l e,  s l opi ng f r om back t o f r ont .   
Connect i ons f or  a dr ai n must  be t apped ( 25 mm ( 1- i nch mi ni mum)  at  t he 
pump end and l ocat ed t o accompl i sh compl et e dr ai nage.   A suf f i c i ent  
number  of  gr out  hol es of  at  l east  125 mm 5- i nches mi ni mum di amet er  
must  be suppl i ed and must  have 13 mm 1/ 2- i nch mi ni mum r ai sed l i p 
edge.   Pump pedest al s must  be t r apezoi dal  i n desi gn.

q.   Mat er i al s:  No zi nc,  br ass,  br onze or  ot her  copper  bear i ng al l oy must  
come i n cont act  wi t h t he f uel .   Mat er i al s must  be mat er i al  c l ass C- 6,  
unl ess ot her wi se not ed.

r .   The case and cover  must  be const r uct ed of  st ai nl ess st eel  
ASTM A487/ A487M GR CF8M or  ASTM A487/ A487M GR CA6NM.

s.   I mpel l er  mat er i al  must  be st ai nl ess st eel  ASTM A487/ A487M GR CF8M or  
ASTM A743/ A743M CA 6NM or  CA 15.

t .   Wear  r i ngs must  be st ai nl ess st eel  ASTM A182/ A182M GR F6 or  
ASTM A276/ A276M TP410 or  416.

u.   Shaf t  must  be st ai nl ess st eel  ASTM A276/ A276M t ype 410 or  416 or  
ASTM A582/ A582M Type 410 or  416 or  ASTM A743/ A743M CA15 HT- 403.

v.   Test i ng:  Al l  shop t est i ng must  be per f or med i n accor dance wi t h t he 
API  STD 610.
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2. 1. 3   Ser vi ce Namepl at e

A pump ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  monel ,  at t ached 
by st ai nl ess st eel  pi ns at  an accessi bl e poi nt  on t he pump,  must  be 
f ur ni shed i n addi t i on t o t he i dent i f i cat i on namepl at e.   The pump ser vi ce 
namepl at e must  be st amped wi t h t he f ol l owi ng i nf or mat i on:

Manuf act ur er ' s name
Ser i al  number  of  pump
Capaci t y,  L/ sgpm
Pumpi ng head,   mf t .
Maxi mum speci f i c  gr avi t y of  f l ui d t o be pumped
Revol ut i ons per  mi nut e
Hor sepower  of  dr i ver

2. 1. 4   I dent i f i cat i on Namepl at e

A pump i dent i f i cat i on namepl at e of  Type 18- 8 st ai nl ess st eel  or  monel  must  
be pr ovi ded and secur el y at t ached by st ai nl ess st eel  pi ns t o a conspi cuous 
pl ace on t he pump head.   Taggi ng i n l et t er s 6 mm 1/ 4- i nch hi gh must  bear  
t he equi pment  number  as shown on t he dr awi ngs.

2. 1. 5   Ext er i or  Pr i mer  Coat

Ext er i or  sur f aces of  t he basepl at e must  be pr i med by t he manuf act ur er .   
Coat i ng must  be appl i ed meet i ng r equi r ement s of  SSPC PA 1.   Sur f ace 
cl eani ng must  meet  r equi r ement s of  SSPC SP 10/ NACE No.  2.   Met al  pr i mer  
must  be zi nc r i ch pai nt  conf or mi ng t o speci f i cat i on MI L- DTL- 24441,  Type 1,  
Cl ass 3.   Dr y f i l m t hi ckness must  be 0. 05 t o 0. 10 mm 2 t o 4 mi l s.

2. 1. 6   Ext er i or  Topcoat

Manuf act ur er ' s st andar d ext er i or  t opcoat  must  be appl i ed at  f act or y t o t he 
base pl at e.

2. 1. 7   Mot or s

a.   Mot or  must  be f ur ni shed by t he pump manuf act ur er  and must  be 
non- over l oadi ng wi t h 10 per cent  head i ncr ease,  and sui t abl e f or  t he 
envi r onment  and oper at i ng condi t i ons t o whi ch i t  wi l l  be subj ect ed.  
The mot or s uni t y ser vi ce f act or  may be used t o conf or m t o t he 
non- over l oadi ng t hr ough- out  t he cur ve r equi r ement  f or  t he 10% head 
i ncr ease condi t i on onl y.  Sel ect  t he l owest  hor sepower  f or  t he mot or s 
t hat  wi l l  meet  t he non- over l oadi ng r equi r ement  and co- or di nat e t he MCC 
i f  di f f er ent  t han shown.   Mot or s f or  ver t i cal  t ur bi ne pumps must  be 
pr ovi ded wi t h ant i - r ever si ng r at chet .   Pr ovi de space heat er s sui t abl e 
f or  oper at i on on 460 or  120 vol t s as i ndi cat ed on t he dr awi ngs wi t hi n 
t he mot or  encl osur e t o pr event  moi st ur e condensat i on af t er  shut - down.   
Mot or  must  be UL l i s t ed f or  use i n Cl ass 1,  Di v i s i on 1,  Gr oup D 
hazar dous ar eas,  and must  have a maxi mum t emper at ur e r at i ng of  T2D (  
218 degr ees C 419 degr ees F)  as def i ned by NFPA 70.   The mot or  
namepl at e must  i ncl ude t he t emper at ur e r at i ng of  t he mot or  and 
l ocked- r ot or  i ndi cat i ng code l et t er s i n accor dance wi t h NFPA 70,  Tabl e 
430- 7( b) .

b.   Vol t age r at i ng must  be 460 vol t s,  3 phase,  60HZ.   Mot or  nomi nal  speed 
must  mat ch pump.   Mot or s must  be capabl e of  del i ver i ng r at ed 
hor sepower  out put  successf ul l y and cont i nuousl y under  condi t i ons of  
vol t age var i at i ons of  10 per cent  above or  bel ow r at ed vol t age.
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c.   Pump manuf act ur er  must  assur e t he speci f i ed out put  and pr oper  
oper at i on of  t he pump wi t hout  bei ng over l oaded at  uni t y ser vi ce f act or  
when oper at i ng at  any poi nt  on t he pump per f or mance cur ve.   I n 
addi t i on t o havi ng suf f i c i ent  hor sepower - out put  r at i ng at  r at ed speed,  
mot or  must  have per f or mance char act er i st i cs whi ch wi l l  al l ow,  wi t hout  
i nj ur i ous over heat i ng of  t he mot or ,  accel er at i ng t he l oad f r om 
st andst i l l  t o r at ed speed under  condi t i ons of  10 st ar t s per  hour .   
At t ent i on i s speci f i cal l y di r ect ed t o t he f act  t hat  t her mal  
char act er i st i cs of  mot or s wi t h r egar d t o capabi l i t y  f or  accel er at i ng 
t he l oad may var y gr eat l y f r om mot or  manuf act ur er  t o mot or  
manuf act ur er ,  not wi t hst andi ng t hat  t he hor sepower  r at i ng may be t he 
same.   I t  i s  t he pump manuf act ur er ' s r esponsi bi l i t y  t o pr ovi de mot or s 
wi t h adequat e t her mal  st ar t i ng char act er i st i cs as wel l  as adequat e 
r at ed- speed oper at i ng char act er i st i cs.   Ser vi ce f act or s must  conf or m 
wi t h NEMA st andar ds;  however ,  ser vi ce f act or s ar e onl y appl i cabl e at  
r at ed namepl at e vol t age and f r equency.   Si nce al l  syst em vol t ages ar e 
subj ect  t o var i at i on,  ser vi ce f act or s above uni t y must  not  be appl i ed 
i n s i z i ng mot or .

d.   Mot or  must  be squi r r el - cage i nduct i on t ype.   Mot or  must  be NEMA Desi gn 
B ( nor mal - t or que,  l ow st ar t i ng cur r ent ) .

e.   Mot or  i nsul at i on must  be non- hydr oscopi c,  NEMA Cl ass H,  180 degr ees C 
82 degr ees F f or  mot or s over  7. 5 kW 10 hp and NEMA Cl ass F,  150 
degr ees C 302 degr ees F f or  7. 5 kW 10 hp and smal l er .   St at or  wi ndi ngs 
must  be epoxy i mpr egnat ed.   The i mpr egnat i ons must  be appl i ed by t he 
vacuum and pr essur e pr ocess.

f .   Wi ndi ng t emper at ur e r i se,  ( based on a maxi mum ambi ent  t emper at ur e of  
40 degr ees C 104 degr ees F at  1006 m 3300- f eet  al t i t ude)  must  not  
exceed 80 degr ees C 176 degr ees F.

g.   Bear i ngs must  be ABMA mi ni mum L10 l i f e of  60, 000 hour s or  L50 l i f e of  
300, 000 hour s sui t abl e f or  t he s i ze,  t ype,  and appl i cat i on when t he 
pump i s oper at i ng at  t he speci f i ed f l ow and head.

h.   Mot or  encl osur es must  be t ot al l y encl osed,  weat her  seal ed,  f an cool ed,  
expl osi on- pr oof  and must  be l i s t ed and l abel ed f or  Cl ass 1,  Gr oup D 
ar eas.   Pr ovi de br onze gr ound bol t  on mot or  encl osur e.   Al l  mot or  
ext er nal  el ect r i cal  connect i ons must  be t er mi nat ed wi t hi n a s i ngl e 
t er mi nal  housi ng.

i .   The dynami c bal ance,  over speed wi t hst and capabi l i t y ,  and sound power  
l evel s of  t he mot or  must  conf or m wi t h NEMA st andar d r equi r ement s.

j .   The pump manuf act ur er  must  f ur ni sh t he Cont r act i ng Of f i cer  wi t h t he 
r ecommended mi ni mum r un t i me f or  t he mot or .

k.   Pump mot or  must  be pr ovi ded wi t h t emper at ur e l i mi t i ng t her most at s 
wi t hi n t he mot or  f r ame when r equi r ed t o meet  Cl ass 1,  Gr oup D 
r equi r ement s.

l .   Pump mot or  must  be f ur ni shed wi t h l i f t i ng l ugs on t he mot or  casi ng.

m.   Unl ess i ndi cat ed ot her wi se,  mot or s f or  convent i onal  appl i cat i ons over  
15 hor sepower  must  be t he pr emi um ef f i c i ent  t ype.   Thi s r equi r ement  i s 
not  appl i cabl e t o her met i cal l y seal ed mot or s,  i nt egr al l y mount ed 
mot or s,  mot or s speci f i ed as par t  of  ener gy ef f i c i ent  equi pment ,  wound 
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r ot or  mot or s,  or  any appl i cat i on i nvol v i ng speci al  const r uct i on or  
per f or mance.   Guar ant eed mi ni mum f ul l  l oad ef f i c i enci es must  be ( based 
on 3600,  2 pol e,  t ot al l y encl osed) :

15 kW20 hp 92. 0 per cent 56 kW75 hp 95. 5 per cent

19 kW25 hp 92. 0 per cent 75 kW100 hp 93. 5 per cent

22 kW30 hp 92. 0 per cent 93 kW125 hp 94. 5 per cent

30 kW40 hp 92. 0 per cent 112 kW150 hp 94. 5 per cent

37 kW50 hp 92. 5 per cent 149 kW200 hp 94. 5 per cent

45 kW60 hp 92. 5 per cent 447 kW600 hp 94. 5 per cent

n.   Ot her  mot or s of  di f f er ent  speed or  housi ng cl assi f i cat i on must  al so be 
of  t he pr emi um ef f i c i ent  t ype,  as adver t i sed by t he mot or  
manuf act ur er ,  wi t h ef f i c i ency gr eat er  t han t he st andar d l i ne.   Mot or  
ef f i c i enci es must  have been ver i f i ed i n accor dance wi t h NEMA MG 1,  
12. 53. a. ,  and det er mi ned usi ng t he dynamomet er  met hod as descr i bed i n 
I EEE 112,  Met hod B.   Al l  shop dr awi ng submi t t al s on mot or  dr i ven 
equi pment  must  i ncl ude t he mot or  ef f i c i ency.

2. 2   FUELI NG PUMP ( VERTI CAL TURBI NE)  ( FP)

2. 2. 1   Capaci t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  I nser t  s i t e speci f i c  pump r equi r ement s.

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

Capaci t y must  be [ 45] [ 68]  L/ s [ 600] [ 900]  gpm agai nst  a t ot al  head of  
[ _____]  m f eet  f or  t he Fuel i ng Pump,  when dr i ven at  1800 r pm.   Over al l  
ef f i c i ency at  desi gn condi t i ons of  pump and dr i ver ,  connect ed,  must  be 
mi ni mum [ _____]  per cent .   Pump head capaci t y must  be cont i nual l y r i s i ng 
and must  be f r ee of  di ps and val l eys f r om desi gn poi nt  t o shut - of f  head.   
Pump must  be capabl e of  at  l east  5 per cent  head i ncr ease at  r at ed 
condi t i ons by i nst al l i ng a new i mpel l er .

2. 2. 2   Assembl y

The pump f or  t hi s ser vi ce must  meet  t he r equi r ement s of  API  STD 610,  
l at est  edi t i on,  sevent h edi t i on f or  v i br at i on.   Wher ever  t he i nf or mat i on 
cont ai ned her ei n conf l i c t s wi t h sai d st andar d,  t he i nf or mat i on her ei n must  
gover n.   The pump f or  t hi s ser vi ce must  r un at  a nomi nal  1800 r pm and must  
be a mul t i - st age,  ver t i cal  t ur bi ne pump.   Pump and mot or  must  be f ur ni shed 
as a compl et e uni t  as her ei n speci f i ed.   Pump assembl y must  be st at i cal l y 
and dynami cal l y bal anced f or  al l  f l ow r at es f r om mi ni mum f l ow t o 120 
per cent  of  desi gn f l ow.   Fl anged col umn,  shaf t ,  and bear i ng spaci ng must  
not  exceed 1. 5 m 5- f oot  sect i ons t o f aci l i t at e pump di sassembl y wi t hi n 
pump r oom.

2. 2. 3   Mat er i al s

The mat er i al s of  const r uct i on f or  t he pump shaf t  and t he i mpel l er  must  be 
st ai nl ess st eel .   Al l  ot her  mat er i al s must  be mat er i al  c l ass S- 1 wi t h t he 
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wet t ed f er r ous par t s such as t he bowl  i nt er i or s enamel - l i ned,  bowl  
ext er i or s,  col umn i nt er i or  and ext er i or ,  di schar ge head i nt er i or  
epoxy- coat ed per  MI L- PRF- 4556,  and di schar ge head ext er i or  epoxy- coat ed 
per  MI L- DTL- 24441.

2. 2. 3. 1   Mechani cal  Seal

API  STD 682,  bal anced t ype,  API  Cl ass Code BSTHN.

2. 2. 4   Const r uct i on

Cast i ngs used f or  any par t  of  pumps must  be sound and f r ee of  shr i nk or  
bl ow hol es,  scal e,  bl i s t er s,  and ot her  s i mi l ar  cast i ng def ect s.   The 
sur f aces of  cast i ng must  be cl eaned by sand or  shot  bl ast i ng,  pi ckl i ng,  or  
ot her  st andar d met hods used by t he manuf act ur er .   Al l  mol d par t i ng f i ns 
and r emai ns of  gat es and r i ser s must  be ei t her  chi pped,  f i l ed,  or  gr ound 
f l ush wi t h t he sur f ace of  t he cast i ng.   The r epai r  of  cast i ng l eaks and 
def ect s by peeni ng or  by t he use of  cement  compounds i s pr ohi bi t ed.   Al l  
wel di ng t o be per  ASME BPVC SEC I X.

2. 2. 4. 1   Coupl i ngs

Coupl i ngs must  be f l anged,  r i gi d spacer  t ype,  CPAT or  equal .   The 
coupl i ngs must  be of  t he spacer - t ype wi t h a spacer  of  suf f i c i ent  l engt h t o 
per mi t  r epl acement  of  t he mechani cal  seal  assembl y wi t hout  r emovi ng t he 
mot or .   The pump hal f  coupl i ng must  be of  such desi gn t hat  i t  can be 
r emoved wi t hout  t he use of  heat .   Coupl i ng hal ves must  f i t  t i ght l y t o t he 
shaf t s of  t he pump and t he dr i ver  so as not  t o become l oose dur i ng 
oper at i on.   The coupl i ng must  be pr ovi ded wi t h an OSHA appr oved coupl i ng 
guar d.

2. 2. 4. 2   I mpel l er

I mpel l er  must  be encl osed and doubl e keyed t o t he shaf t  f or  r adi al  l oads 
and f i xed i n t he axi al  posi t i on by shaf t  s l eeve nut s,  or  ot her  posi t i ve 
posi t i oni ng devi ce.   I mpel l er s must  be hel d t o t he shaf t  so t hat  t he 
i mpel l er  wi l l  not  become l oose shoul d t he pump acci dent al l y r ot at e i n 
r ever se di r ect i on.   The i mpel l er  must  be st at i cal l y and dynami cal l y 
bal anced t o 8 W/ N.

2. 2. 4. 3   Wear  Ri ngs

Renewabl e st ai nl ess st eel  wear i ng r i ngs must  be posi t i vel y l ocked on t he 
i mpel l er .   Wear i ng r i ngs must  f i t  wi t h c l ose t ol er ances so as t o per mi t  a 
mi ni mum of  r eci r cul at i on.   Wear  r i ng har dened sur f aces di f f er ent i al  must  
be at  l east  Br i nel l  50.   Posi t i ve l ocki ng case wear i ng r i ngs must  be 
pr ovi ded so t hat  t he case wear i ng r i ngs wi l l  not  r ot at e or  change posi t i on 
i n t he case.   Cl ear ances must  be est abl i shed f or  hydr ocar bon ( Jet  Fuel )  
ser vi ce.

2. 2. 4. 4   Shaf t

Shaf t  must  be desi gned wi t h a hi gh saf et y f act or  t o easi l y wi t hst and t he 
t or si onal  l oads and ot her  st r esses t o whi ch i t  may be subj ect ed.   I t  must  
be so desi gned t hat  t her e wi l l  be no det r i ment al  v i br at i on st r esses.   
Sur f aces must  be gr ound t o accur at e di mensi ons.   Shaf t  def l ect i on must  be 
l i mi t ed t o 0. 05 mm 0. 0020- i nch maxi mum when measur ed at  t he f ace of  t he 
mechani cal  seal  under  t he oper at i ng condi t i on of  zer o f l ow at  shut  of f  
head.   Seal  pi pi ng f r om t he di schar ge t o t he mechani cal  seal  must  be 
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pr ovi ded.   The pump shaf t  must  be i n maxi mum 1. 5 m 5 f oot  sect i ons,  and 
coupl i ngs must  be keyed and spl i t  r i ng t ype,  not  t hr eaded.

2. 2. 4. 5   Fi ni shi ng

Passageways and i mpel l er s must  be f i ni shed t o per mi t  maxi mum ef f i c i ency 
and pr ovi de noi se r educt i on.   Over al l  sound l evel s must  not  exceed OSHA 
l i mi t s.

2. 2. 4. 6   Bear i ngs

Bear i ngs must  be pr oduct - l ubr i cat ed.   Sl eeve t ype,  car bon gr aphi t e must  be 
pr ovi ded.   Bear i ng spaci ng must  be per  API  STD 610,  ei ght  edi t i on,  but  
must  not  exceed 1. 5 m 5- f oot  i n any case.

2. 2. 4. 7   Dr i l l i ng and Tappi ng 

Cast i ng must  be dr i l l ed and t apped f or  dr ai n and seal  r eci r cul at i on 
l i nes.   Al l  connect i ons must  be pr ovi ded wi t h pl ugs.

2. 2. 4. 8   Mount i ng Fl ange

Mount i ng f l ange must  be coor di nat ed wi t h t he t ank' s mount i ng f l ange,  and 
must  be ANSI  or  API  pat t er n,  and cont ai n a 25 mm 1- i nch t appi ng f or  ai r  
el i mi nat or  di schar ge.

2. 2. 4. 9   Pump Di schar ge

Pump di schar ge head must  i ncl ude a 25 mm 1 i nch t appi ng at  t he hi ghest  
poi nt  wi t h val ve,  100 mesh st r ai ner ,  and ai r  el i mi nat or  val ve,  as 
speci f i ed i n Sect i on 33 52 43. 13,  AVI ATI ON FUEL PI PI NG,  wi t h check val ve 
on out l et .

2. 2. 4. 10   Speci al  Tool s

Pumps must  be f ur ni shed wi t h speci al  t ool s necessar y t o di smant l e and 
r eassembl e t he uni t .

2. 2. 4. 11   Ser vi ce Namepl at e

A pump ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  monel ,  secur el y 
at t ached by st ai nl ess st eel  pi ns at  an easi l y accessi bl e poi nt  on t he 
pump,  must  be f ur ni shed i n addi t i on t o t he i dent i f i cat i on namepl at e.   The 
pump ser vi ce namepl at e must  be st amped wi t h t he f ol l owi ng i nf or mat i on:

Manuf act ur er ' s name
Ser i al  number  of  pump
Capaci t y,   L/ s gpm
Pumpi ng head,   m f t .
Maxi mum speci f i c  gr avi t y of  f l ui d t o be pumped
Revol ut i ons per  mi nut e
Hor sepower  of  dr i ver

2. 2. 4. 12   I dent i f i cat i on Namepl at e

A pump i dent i f i cat i on namepl at e of  Type 18- 8 st ai nl ess st eel  or  monel  must  
be pr ovi ded and secur el y at t ached by st ai nl ess st eel  pi ns t o a conspi cuous 
pl ace on t he pump head.   Taggi ng i n l et t er s 6 mm 1/ 4- i nch hi gh must  be t he 
equi pment  number  as shown on t he dr awi ngs.
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2. 2. 4. 13   Pr i mer  Coat

Sur f aces of  t he pump and basepl at e must  be pr i med by t he manuf act ur er .   
Sur f ace cl eani ng must  meet  r equi r ement s of  SSPC SP 10/ NACE No.  2.   Met al  
pr i mer  must  be zi nc r i ch pai nt  conf or mi ng t o speci f i cat i on MI L- DTL- 24441 
Type 1,  Cl ass 3.   Dr y f i l m t hi ckness must  be 0. 05 t o 0. 2 mm 2 t o 4 mi l s.

2. 2. 4. 14   Topcoat

Topcoat  must  be f act or y appl i ed and must  be whi t e and conf or mi ng t o 
speci f i cat i on MI L- DTL- 24441.

2. 2. 5   Mot or

a.   Mot or  must  be f ur ni shed by t he pump manuf act ur er  and must  be sui t abl e 
f or  t he envi r onment  and oper at i ng condi t i ons t o whi ch i t  wi l l  be 
subj ect ed and be pr ovi ded wi t h ant i - r ever si ng r at chet .   The mot or s 
uni t y ser vi ce f act or  may be used t o conf or m t o t he non- over l oadi ng 
t hr ough- out  t he cur ve r equi r ement  f or  t he 10% head i ncr ease condi t i on 
onl y.  Sel ect  t he l owest  hor sepower  f or  t he mot or s t hat  wi l l  meet  t he 
non- over l oadi ng r equi r ement  and co- or di nat e t he MCC i f  di f f er ent  t han 
shown.  Pr ovi de space heat er s sui t abl e f or  oper at i on on 460 or  120 
vol t s as i ndi cat ed on t he dr awi ngs wi t hi n t he mot or  encl osur e t o 
pr event  moi st ur e condensat i on af t er  shut - down.   Mot or  must  be UL 
l i s t ed f or  use i n Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous ar eas,  and 
must  have a maxi mum t emper at ur e r at i ng of  " T2D  216 degr ees C 419 
degr ees F "  as def i ned by NFPA 70.   The mot or  namepl at e must  i ncl ude 
t he t emper at ur e r at i ng of  t he mot or  and l ocked- r ot or  i ndi cat i ng code 
l et t er s i n accor dance wi t h NFPA 70,  Tabl e 430- 7( b) .

b.   Vol t age r at i ng must  be 460 vol t s,  3 phase,  60HZ.   Mot or  nomi nal  speed 
must  mat ch pump.   Mot or s must  be capabl e of  del i ver i ng r at ed 
hor sepower  out put  successf ul l y and cont i nuousl y under  condi t i ons of  
vol t age var i at i ons of  10 per cent  above or  bel ow r at ed vol t age.

c.   Pump manuf act ur er  must  assur e t he speci f i ed out put  and pr oper  
oper at i on of  t he pump wi t hout  bei ng over l oaded at  uni t y ser vi ce f act or  
when oper at i ng at  any poi nt  on t he pump per f or mance cur ve based on t he 
f ut ur e pot ent i al  of  a 5 per cent  head i ncr ease.   I n addi t i on t o havi ng 
suf f i c i ent  hor sepower - out put  r at i ng at  r at ed speed,  mot or  must  have 
per f or mance char act er i st i cs whi ch wi l l  al l ow,  wi t hout  i nj ur i ous 
over heat i ng of  t he mot or ,  accel er at i ng t he l oad f r om st andst i l l  t o 
r at ed speed under  condi t i ons of  10 st ar t s per  hour .   At t ent i on i s 
speci f i cal l y di r ect ed t o t he f act  t hat  t her mal  char act er i st i cs of  
mot or s wi t h r egar d t o capabi l i t y  f or  accel er at i ng t he l oad may var y 
gr eat l y f r om mot or  manuf act ur er  t o mot or  manuf act ur er ,  not wi t hst andi ng 
t hat  t he hor sepower  r at i ng may be t he same.   I t  i s  t he pump 
manuf act ur er ' s r esponsi bi l i t y  t o pr ovi de mot or s wi t h adequat e t her mal  
st ar t i ng char act er i st i cs as wel l  as adequat e r at ed- speed oper at i ng 
char act er i st i cs.   Ser vi ce f act or s must  conf or m wi t h NEMA st andar ds;  
however ,  ser vi ce f act or s ar e onl y appl i cabl e at  r at ed namepl at e 
vol t age and f r equency.   Si nce al l  syst em vol t ages ar e subj ect  t o 
var i at i on,  ser vi ce f act or s above uni t y must  not  be appl i ed i n s i z i ng 
mot or .

d.   Mot or  must  be squi r r el - cage i nduct i on t ype,  hi gh t hr ust  ver t i cal  P 
base,  unl ess bear i ng f r ame pump i s ut i l i zed.   Mot or  must  be NEMA 
Desi gn B ( nor mal - t or que,  l ow st ar t i ng cur r ent ) .
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e.   Mot or  i nsul at i on must  be non- hydr oscopi c,  NEMA Cl ass F,  150 degr ees C 
302 degr ees F f or  mot or s.   Mot or  wi ndi ngs must  be suppl i ed wi t h ext r a 
di ps and bakes.

f .   Wi ndi ng t emper at ur e r i se,  ( based on a maxi mum ambi ent  t emper at ur e of  
40 degr ees C 104 degr ees F at  1006 m 3300- f eet  al t i t ude)  must  not  
exceed 80 degr ees C 176 degr ees F.

g.   Bear i ngs must  be ABMA mi ni mum L10 l i f e of  60, 000 hour s or  L50 l i f e of  
300, 000 hour s sui t abl e f or  t he s i ze,  t ype,  and appl i cat i on when t he 
pump i s oper at i ng at  t he speci f i ed f l ow and head.

h.   Mot or  encl osur es must  be t ot al l y encl osed,  weat her  seal ed,  f an cool ed,  
expl osi on- pr oof  and must  be l i s t ed and l abel ed f or  Cl ass 1,  Gr oup D 
ar eas.   Pr ovi de br onze gr ound bol t  on mot or  encl osur e.   Al l  mot or  
ext er nal  el ect r i cal  connect i ons must  be t er mi nat ed wi t hi n a s i ngl e 
t er mi nal  housi ng.

i .   The mot or s must  be dynami cal l y bal anced and vi br at i on measur ed per  
NEMA MG 1,  v i br at i on and bal ance under  cat egor y " pr eci s i on" .   Mot or  
over speed wi t hst and capabi l i t y  and sound power  l evel s of  t he mot or  
must  conf or m wi t h NEMA st andar d r equi r ement s.

j .   The pump manuf act ur er  must  f ur ni sh t he Cont r act i ng Of f i cer  wi t h t he 
r ecommended mi ni mum r un t i me f or  t he mot or .

k.   Pump mot or  must  be pr ovi ded wi t h t emper at ur e l i mi t i ng t her most at s 
wi t hi n t he mot or  f r ame when r equi r ed t o meet  Cl ass 1,  Gr oup D 
r equi r ement s.

l .   Pump mot or  must  be f ur ni shed wi t h l i f t i ng l ugs on t he mot or  casi ng.

m.   Unl ess i ndi cat ed ot her wi se,  mot or s f or  convent i onal  appl i cat i ons over  
15 hor sepower  must  be t he pr emi um ef f i c i ent  t ype.   Thi s r equi r ement  i s 
not  appl i cabl e t o her met i cal l y seal ed mot or s,  i nt egr al l y mount ed 
mot or s,  mot or s speci f i ed as par t  of  ener gy ef f i c i ent  equi pment ,  wound 
r ot or  mot or s,  or  any appl i cat i on i nvol v i ng speci al  const r uct i on or  
per f or mance.   Guar ant eed mi ni mum f ul l  l oad ef f i c i enci es must  be ( based 
on 1800 r pm,  4 pol e,  t ot al l y encl osed) :

15 kW20 hp 92. 0 per cent 56 kW75 hp 95. 5 per cent

19 kW25 hp 92. 0 per cent 75 kW100 hp 93. 5 per cent

22 kW30 hp 92. 0 per cent 93 kW125 hp 94. 5 per cent

30 kW40 hp 92. 0 per cent 112 kW150 hp 94. 5 per cent

37 kW50 hp 92. 5 per cent 149 kW200 hp 94. 5 per cent

45 kW60 hp 92. 5 per cent 447 kW600 hp 94. 5 per cent

n.   Ot her  mot or s of  di f f er ent  speed or  housi ng cl assi f i cat i on must  al so be 
of  t he pr emi um ef f i c i ent  t ype,  as adver t i sed by t he mot or  
manuf act ur er ,  wi t h ef f i c i ency gr eat er  t han t he st andar d l i ne.   Mot or  
ef f i c i enci es must  have been ver i f i ed i n accor dance wi t h NEMA MG 1,  
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12. 53. a. ,  and det er mi ned usi ng t he dynamomet er  met hod as descr i bed i n 
I EEE 112,  Met hod B.   Al l  shop dr awi ng submi t t al s on mot or  dr i ven 
equi pment  must  i ncl ude t he mot or  ef f i c i ency.

2. 3   OFFLOAD PUMPS

2. 3. 1   Capaci t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  s i t e speci f i c  pump r equi r ement s.   Pump 
capaci t y t o be pr ovi ded by SME.

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

Capaci t y must  be [ 45]  [ 23]  L/ s [ 600]  [ 300]  gpm agai nst  a t ot al  head of  
[ _____]  m f eet  when dr i ven at  3600 r pm.   Over al l  ef f i c i ency at  desi gn 
condi t i ons of  pump and dr i ver ,  connect ed,  must  be mi ni mum of  60 per cent .   
Pump head capaci t y must  be cont i nual l y r i s i ng and must  be f r ee of  di ps and 
val l eys f r om desi gn poi nt  t o shut - of f  head.   Pump shut - of f  head must  have 
a 10 t o 20 per cent  head r i se t o shut  of f .   Pump must  be capabl e of  at  
l east  a 10 per cent  head i ncr ease at  r at ed condi t i ons by i nst al l i ng a new 
i mpel l er .   Pumps must  not  over heat  or  be damaged i n any way whi l e 
oper at i ng cont i nuousl y at  a mi ni mum f l ow condi t i on of  11 L/ s 150 gpm and 
cont i nuousl y at  a maxi mum f l ow condi t i on of  125 per cent  r equi r ed capaci t y 
L/ s GPM.   The uni t  wi l l  al so be r equi r ed t o oper at e at  a f l ow of  12. 5 
per cent  r equi r ed capaci t y wi t hout  exceedi ng t he vi br at i on l i mi t s gi ven i n 
API  STD 610.   These pumps ar e f or  par al l el  oper at i on and must  have equal  
head at  mi ni mum cont i nuous st abl e f l ow,  pl us or  mi nus 2 per cent .

2. 3. 2   Gener al  Requi r ement s

a.   The pumps f or  t hi s ser vi ce must  meet  t he r equi r ement s of  API  STD 610,  
l at est  edi t i on.   Whenever  t he i nf or mat i on cont ai ned her ei n conf l i c t s 
wi t h sai d st andar d,  t he i nf or mat i on her e i n must  gover n.   The pumps 
f or  t hi s ser vi ce must  r un at  a nomi nal  3600 r pm and must  be si ngl e 
st age cent r i f ugal s,  hor i zont al l y mount ed,  ver t i cal  or  r adi al  spl i t  
case,  encl osed i mpel l er ,  ver t i cal - i n- l i ne wi t h end suct i on and  
di schar ge.   Al l  par t s must  be f act or y i nspect ed so t hat  par t s ar e 
i nt er changeabl e.   Pumps and mot or s must  be f ur ni shed as compl et e uni t s 
as her ei n speci f i ed.   Pump assembl y must  be st at i cal l y and dynami cal l y 
bal anced f or  al l  f l ow r at es f r om no f l ow t o 120 per cent  of  desi gn f l ow.

b.   The pump must  r equi r e no mor e t han 4. 7 m 15. 5- f eet  of  net  posi t i ve 
suct i on head ( NPSHR)  when i t  i s  oper at ed wi t h wat er  at  a capaci t y of  
[ 45]  [ 23]  L/ s [ 600]  [ 300]  gpm at  r at ed head and speed.   A hydr ocar bon 
r educt i on or  cor r ect i on f act or  must  not  be used.   Pump suct i on 
speci f i c  speed must  be l ess t han 12, 000.

c.   The pump must  be ver t i cal  i n- l i ne,  s i ngl e st age,  s i ngl e suct i on wi t h 
doubl e vol ut e const r uct i on t o assur e r adi al  bal ance.   I t  must  be 
desi gned t o per mi t  r emoval  of  t he i mpel l er ,  shaf t ,  bear i ngs and 
bear i ng housi ng as an assembl y,  wi t hout  di sconnect i ng t he suct i on or  
di schar ge pi pi ng.  Pump must  be desi gned t o r emove t he mechani cal  
car t r i dge seal  wi t hout  r emovi ng t he mot or .

d.   The pump case must  be ver t i cal  i n- l i ne t ype f or  ease of  pi pi ng 
al i gnment .   Fl ange r at i ngs must  be cl ass 100 kg 300- pound per  
ASME B16. 5.   The case must  be desi gned f or  maxi mum di schar ge pr essur e 
at  pumpi ng t emper at ur e but  not  l ess t han 3. 8 MPa 550 psi g,  wi t h a 
mi ni mum cor r osi on al l owance of  3mm 1/ 8- i nch.   The suct i on and 
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di schar ge f l anges as wel l  as t he cover  bol t i ng sur f aces must  be 
backf aced or  spot f aced f or  posi t i ve bol t  seat i ng.   The r adi al  case t o 
cover  spl i t  must  be a met al - t o- met al  f i t  wi t h a conf i ned,  cont r ol l ed 
compr essi on gasket .

e.   The pump cover  must  cont ai n a st uf f i ng box desi gned t o accept  an 
unbal anced mechani cal  seal .   The st uf f i ng box must  have a mi ni mum of  
75 mm 3- i nch st uds f or  seal  gl and bol t i ng.   The gasket  f i t  f or  seal  
gl and t o st uf f i ng box must  be of  t he cont r ol l ed compr essi on t ype wi t h 
met al - t o- met al  j oi nt  cont act .

f .   Bot h case and cover  ar e t o be f i t t ed wi t h r enewabl e wear  r i ngs.

g.   The i mpel l er  must  be of  t he encl osed t ype,  dynami cal l y and 
hydr aul i cal l y bal anced.   I t  must  be key dr i ven,  hel d i n pl ace by a 
posi t i ve l ock,  t hr eaded agai nst  r ot at i on.

h.   Mechani cal  Seal .   A s i ngl e unbal anced mechani cal  seal  per  API  STD 610 
code USTHN of  mul t i pl e spr i ng desi gn must  be suppl i ed.   The seal  gl and 
must  be t apped f or  t hr ee connect i ons and each must  be st amped f or  
i dent i f i cat i on as f ol l ows:   Q f or  quench;  F f or  f l ush;  and D f or  
dr ai n.   A non- spar ki ng t hr ot t l e bushi ng pr essed i nt o t he seal  end 
pl at e agai nst  an out si de shoul der  must  be pr ovi ded t o mi ni mi ze l eakage 
on compl et e seal  f ai l ur e.

i .   Bear i ng Housi ng.   Gr ease l ubr i cat ed ant i - f r i c t i on,  r adi al  and t hr ust  
bear i ngs of  st andar d desi gn must  be suppl i ed.   The bear i ngs must  be 
sel ect ed t o gi ve a mi ni mum L- 10 r at i ng l i f e of  25, 000 hour s i n 
cont i nuous oper at i on.   Pumps may be pr ovi ded wi t h or  wi t hout  bear i ng 
br acket s.

j .   Shaf t s must  be of  ampl e s i ze t o t r ansmi t  t he maxi mum t or que r equi r ed 
under  speci f i ed oper at i ng condi t i ons,  and t o wi t hst and cont i nuousl y 
al l  st r esses r esul t i ng f r om suppor t ed wei ght s,  t hr ust s and st ar t i ng,  
i ncl udi ng acr oss- t he- l i ne mot or  st ar t i ng.   I t  must  be key seat ed t o 
pr ovi de posi t i ve dr i ve f or  t he l i ne mot or  st ar t i ng.   I t  must  be key 
seat ed t o pr ovi de posi t i ve dr i ve f or  t he coupl i ng,  shaf t  s l eeve and 
i mpel l er .   The shaf t  st i f f ness f act or  must  be under  70.   The r adi al  
bear i ng cent er l i ne t o i mpel l er  cent er l i ne,  di st ance and t he pump shaf t  
di amet er  under  t he s l eeve must  be pr ovi ded t o cal cul at e t he f act or .

k.   A r i gi d t ype spacer  coupl i ng must  be suppl i ed.   The spacer  l engt h must  
per mi t  t he r emoval  of  t he assembl ed pul l out  el ement  wi t hout  di st ur bi ng 
t he dr i ver  or  t he suct i on and di schar ge pi pi ng.   Coupl i ngs must  be 
pr oper l y keyed i n pl ace.   Cyl i ndr i cal  f i t s  must  be l i ght  enough t o 
per mi t  easy r emoval  of  t he hub i n t he f i el d wi t hout  t he need f or  
heat i ng.   A ser vi ce f act or  of  at  l east  1. 5 must  be used i n sel ect i ng 
coupl i ngs based on manuf act ur er ' s r at i ngs.

l .   Removabl e coupl i ng guar ds of  t he non- spar ki ng t ype must  be suppl i ed.   
They must  compl y wi t h t he r equi r ement s of  OSHA.

m.   Tot al  i ndi cat ed shaf t  r unout  at  coupl i ng end must  be 0. 025 mm 
0. 001- i nches or  l ess.   Tot al  shaf t  def l ect i on must  be no mor e t han 
0. 05 mm 0. 002- i nches at  f ace of  st uf f i ng box.

n.   Mat er i al s.   No zi nc,  br ass,  br onze or  ot her  copper  bear i ng al l oy must  
come i n cont act  wi t h t he f uel .
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o.   The case and cover  must  be const r uct ed of  st ai nl ess st eel  
ASTM A487/ A487M GR CF8M or  ASTM A487/ A487M GR CA6NM

p.   I mpel l er  mat er i al  must  be st ai nl ess st eel  ASTM A487/ A487M GR CF8M or  
ASTM A743/ A743M CA 6NM.

q.   Wear  r i ngs must  be st ai nl ess st eel  ASTM A182/ A182M GR F6 or  
ASTM A276/ A276M TP410 or  416 or  ASTM A743/ A743M CA15 HT- 403.

r .   Shaf t  must  be st ai nl ess st eel  ASTM A276/ A276M t ype 410 or  416 or  
ASTM A582/ A582M Type 410 or  416 wi t h r enewabl e shaf t  s l eeve of  
ASTM A276/ A276M t ype 316L wi t h har d f aci ng under  mechani cal  seal  
gasket .

s.   Test i ng.   Al l  shop t est i ng must  be per f or med i n accor dance wi t h t he 
HI  M100.

2. 3. 3   Ser vi ce Namepl at e

A pump ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  monel ,  at t ached 
by st ai nl ess st eel  pi ns at  an accessi bl e poi nt  on t he pump,  must  be 
f ur ni shed i n addi t i on t o t he i dent i f i cat i on namepl at e.   The pump ser vi ce 
namepl at e must  be st amped wi t h t he f ol l owi ng i nf or mat i on:

Manuf act ur er ' s name
Ser i al  number  of  pump
Capaci t y,   L/ s gpm
Pumpi ng head,   m f t .
Maxi mum speci f i c  gr avi t y of  f l ui d t o be pumped
Revol ut i ons per  mi nut e
Hor sepower  of  dr i ver

2. 3. 4   I dent i f i cat i on Namepl at e

A pump i dent i f i cat i on namepl at e of  Type 18- 8 st ai nl ess st eel  or  monel  must  
be pr ovi ded and secur el y at t ached by st ai nl ess st eel  pi ns t o a conspi cuous 
pl ace on t he pump head.   Taggi ng i n l et t er s 6 mm 1/ 4- i nch hi gh must  bear  
t he equi pment  number  as shown on t he dr awi ngs.

2. 3. 5   Ext er i or  Pr i mer  Coat

Ext er i or  sur f aces of  t he basepl at e must  be pr i med by t he manuf act ur er .   
Coat i ng must  be appl i ed meet i ng r equi r ement s of  SSPC PA 1.   Sur f ace 
cl eani ng must  meet  r equi r ement s of  SSPC SP 10/ NACE No.  2.   Met al  pr i mer  
must  be zi nc r i ch pai nt  conf or mi ng t o speci f i cat i on MI L- DTL- 24441,  Type 1,  
Cl ass 3.   Dr y f i l m t hi ckness must  be 0. 05 t o 0. 1 mm 2 t o 4 mi l s.

2. 3. 6   Ext er i or  Topcoat

Manuf act ur er ' s st andar d ext er i or  t opcoat  must  be appl i ed at  f act or y t o t he 
base pl at e.

2. 3. 7   Mot or s

a.   Mot or  must  be f ur ni shed by t he pump manuf act ur er  and must  be sui t abl e 
f or  t he envi r onment  and oper at i ng condi t i ons t o whi ch i t  wi l l  be 
subj ect ed.   Pr ovi de space heat er s sui t abl e f or  oper at i on on 460 or  120 
vol t s as i ndi cat ed on t he dr awi ngs wi t hi n t he mot or  encl osur e t o 
pr event  moi st ur e condensat i on af t er  shut - down.   Mot or  must  be UL 
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l i s t ed f or  use i n Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous ar eas,  and 
must  have a maxi mum t emper at ur e r at i ng of  T2D (  216 degr ees C 419 
degr ees F)  as def i ned by NFPA 70.   The mot or  namepl at e must  i ncl ude 
t he t emper at ur e r at i ng of  t he mot or  and l ocked- r ot or  i ndi cat i ng code 
l et t er s i n accor dance wi t h NFPA 70,  Tabl e 430- 7( b) .

b.   Vol t age r at i ng must  be 460 vol t s,  3 phase,  60HZ.   Mot or  nomi nal  speed 
must  mat ch pump.   Mot or s must  be capabl e of  del i ver i ng r at ed 
hor sepower  out put  successf ul l y and cont i nuousl y under  condi t i ons of  
vol t age var i at i ons of  10 per cent  above or  bel ow r at ed vol t age.

c.   Pump manuf act ur er  must  assur e t he speci f i ed out put  and pr oper  
oper at i on of  t he pump wi t hout  bei ng over l oaded at  uni t y ser vi ce f act or  
when oper at i ng at  any poi nt  on t he pump per f or mance cur ve.   I n 
addi t i on t o havi ng suf f i c i ent  hor sepower - out put  r at i ng at  r at ed speed,  
mot or  must  have per f or mance char act er i st i cs whi ch wi l l  al l ow,  wi t hout  
i nj ur i ous over heat i ng of  t he mot or ,  accel er at i ng t he l oad f r om 
st andst i l l  t o r at ed speed under  condi t i ons of  10 st ar t s per  hour .   
At t ent i on i s speci f i cal l y di r ect ed t o t he f act  t hat  t her mal  
char act er i st i cs of  mot or s wi t h r egar d t o capabi l i t y  f or  accel er at i ng 
t he l oad may var y gr eat l y f r om mot or  manuf act ur er  t o mot or  
manuf act ur er ,  not wi t hst andi ng t hat  t he hor sepower  r at i ng may be t he 
same.   I t  i s  t he pump manuf act ur er ' s r esponsi bi l i t y  t o pr ovi de mot or s 
wi t h adequat e t her mal  st ar t i ng char act er i st i cs as wel l  as adequat e 
r at ed- speed oper at i ng char act er i st i cs.   Ser vi ce f act or s must  conf or m 
wi t h NEMA st andar ds;  however ,  ser vi ce f act or s ar e onl y appl i cabl e at  
r at ed namepl at e vol t age and f r equency.   Si nce al l  syst em vol t ages ar e 
subj ect  t o var i at i on,  ser vi ce f act or s above uni t y must  not  be appl i ed 
i n s i z i ng mot or .

d.   Mot or  must  be squi r r el - cage i nduct i on t ype.   Mot or  must  be NEMA Desi gn 
B ( nor mal - t or que,  l ow st ar t i ng cur r ent ) .

e.   Mot or  i nsul at i on must  be non- hydr oscopi c,  NEMA Cl ass F,  150 degr ees C 
300 degr ees F f or  mot or s.   St at or  wi ndi ngs must  be epoxy i mpr egnat ed.   
The i mpr egnat i ons must  be appl i ed by t he vacuum and pr essur e pr ocess.

f .   Wi ndi ng t emper at ur e r i se,  ( based on a maxi mum ambi ent  t emper at ur e of  
40 degr ees C 104 degr ees F at  1006 m 3300- f eet  al t i t ude)  must  not  
exceed 80 degr ees C 176 degr ees F.

g.   Bear i ngs must  be ABMA mi ni mum L10 l i f e of  60, 000 hour s or  L50 l i f e of  
300, 000 hour s sui t abl e f or  t he s i ze,  t ype,  and appl i cat i on when t he 
pump i s oper at i ng at  t he speci f i ed f l ow and head.

h.   Mot or  encl osur es must  be t ot al l y encl osed,  weat her  seal ed,  f an cool ed,  
expl osi on- pr oof  and must  be l i s t ed and l abel ed f or  Cl ass 1,  Gr oup D 
ar eas.   Pr ovi de br onze gr ound bol t  on mot or  encl osur e.   Al l  mot or  
ext er nal  el ect r i cal  connect i ons must  be t er mi nat ed wi t hi n a s i ngl e 
t er mi nal  housi ng.

i .   The dynami c bal ance,  over speed wi t hst and capabi l i t y ,  and sound power  
l evel s of  t he mot or  must  conf or m wi t h NEMA st andar d r equi r ement s.

j .   The pump manuf act ur er  must  f ur ni sh t he Cont r act i ng Of f i cer  wi t h t he 
r ecommended mi ni mum r un t i me f or  t he mot or .

k.   Pump mot or  must  be pr ovi ded wi t h t emper at ur e l i mi t i ng t her most at s 
wi t hi n t he mot or  f r ame when r equi r ed t o meet  Cl ass 1,  Gr oup D 
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r equi r ement s.

l .   Pump mot or  must  be f ur ni shed wi t h l i f t i ng l ugs on t he mot or  casi ng.

m.   Unl ess i ndi cat ed ot her wi se,  mot or s f or  convent i onal  appl i cat i ons over  
15 hor sepower  must  be t he pr emi um ef f i c i ent  t ype.   Thi s r equi r ement  i s 
not  appl i cabl e t o her met i cal l y seal ed mot or s,  i nt egr al l y mount ed 
mot or s,  mot or s speci f i ed as par t  of  ener gy ef f i c i ent  equi pment ,  wound 
r ot or  mot or s,  or  any appl i cat i on i nvol v i ng speci al  const r uct i on or  
per f or mance.   Guar ant eed mi ni mum f ul l  l oad ef f i c i enci es must  be ( based 
on 3600 r pm,  2 pol e t ot al l y encl osed) :

15 kW20 hp 92. 0 per cent 56 kW75 hp 95. 5 per cent

19 kW25 hp 92. 0 per cent 75 kW100 hp 93. 5 per cent

22 kW30 hp 92. 0 per cent 93 kW125 hp 94. 5 per cent

30 kW40 hp 92. 0 per cent 112 kW150 hp 94. 5 per cent

37 kW50 hp 92. 5 per cent 149 kW200 hp 94. 5 per cent

45 kW60 hp 92. 5 per cent 373 kW500 hp 94. 5 per cent

n.   Ot her  mot or s of  di f f er ent  speed or  housi ng cl assi f i cat i on must  al so be 
of  t he pr emi um ef f i c i ent  t ype,  as adver t i sed by t he mot or  
manuf act ur er ,  wi t h ef f i c i ency gr eat er  t han t he st andar d l i ne.   Mot or  
ef f i c i enci es must  have been ver i f i ed i n accor dance wi t h NEMA MG 1,  
12. 53. a. ,  and det er mi ned usi ng t he dynamomet er  met hod as descr i bed i n 
I EEE 112,  Met hod B.   Al l  shop dr awi ng submi t t al s on mot or  dr i ven 
equi pment  must  i ncl ude t he mot or  ef f i c i ency.

2. 4   FUEL TRANSFER PUMP ( FTP- 1)  AND WATER DRAW- OFF PUMP ( WSP- 1 AND WSP- 2)

2. 4. 1   Capaci t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  I nser t  s i t e speci f i c  pump r equi r ement s.

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

Capaci t y must  be 3. 8 L/ s 50 gpm agai nst  a t ot al  head of  [ _____]  m f eet  f or  
t he Fuel  Tr ansf er  Pump,  and 3. 8 L/ s 50 gpm agai nst  a t ot al  head of  [ _____]  
m f eet  f or  t he Wat er  Dr aw- of f  Pump,  when dr i ven at  1800 r pm.   Over al l  
ef f i c i ency at  desi gn condi t i ons of  pump and dr i ver ,  connect ed,  must  be 
mi ni mum [ _____]  per cent .   Pump head capaci t y must  be cont i nual l y r i s i ng 
and must  be f r ee of  di ps and val l eys f r om desi gn poi nt  t o shut - of f  head.   
Pump must  be capabl e of  at  l east  10 per cent  head i ncr ease at  r at ed 
condi t i ons by i nst al l i ng a new i mpel l er .

2. 4. 2   Assembl y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  pump st age r equi r ement s.

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

The pump f or  t hi s ser vi ce must  meet  t he r equi r ement s of  API  STD 610,  
l at est  edi t i on,  sevent h edi t i on f or  v i br at i on.   Wher ever  t he i nf or mat i on 
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cont ai ned her ei n conf l i c t s wi t h sai d st andar d,  t he i nf or mat i on her ei n must  
gover n.   The pump f or  t hi s ser vi ce must  r un at  a nomi nal  1800 r pm and must  
be a [ s i ngl e st age]  [ mul t i - st age] ,  ver t i cal  t ur bi ne pump.   Pump and mot or  
must  be f ur ni shed as a compl et e uni t  as her ei n speci f i ed.   Pump assembl y 
must  be st at i cal l y and dynami cal l y bal anced f or  al l  f l ow r at es f r om 
mi ni mum f l ow t o 120 per cent  of  desi gn f l ow.

2. 4. 3   Mat er i al s

The mat er i al s of  const r uct i on f or  t he pump shaf t  and t he i mpel l er  must  be 
st ai nl ess st eel .   Al l  ot her  mat er i al s must  be mat er i al  c l ass S- 1 wi t h t he 
wet t ed f er r ous par t s such as t he bowl  i nt er i or s enamel - l i ned,  bowl  
ext er i or s,  col umn i nt er i or  and ext er i or ,  di schar ge head i nt er i or  
epoxy- coat ed per  MI L- PRF- 4556,  and di schar ge head ext er i or  epoxy- coat ed 
per  MI L- DTL- 24441.

2. 4. 3. 1   Mechani cal  Seal

API  STD 682,  bal anced t ype,  API  Cl ass Code BSTHN.

2. 4. 4   Const r uct i on

Cast i ngs used f or  any par t  of  pumps must  be sound and f r ee of  shr i nk or  
bl ow hol es,  scal e,  bl i s t er s,  and ot her  s i mi l ar  cast i ng def ect s.   The 
sur f aces of  cast i ng must  be cl eaned by sand or  shot  bl ast i ng,  pi ckl i ng,  or  
ot her  st andar d met hods used by t he manuf act ur er .   Al l  mol d par t i ng f i ns 
and r emai ns of  gat es and r i ser s must  be ei t her  chi pped,  f i l ed,  or  gr ound 
f l ush wi t h t he sur f ace of  t he cast i ng.   The r epai r  of  cast i ng l eaks and 
def ect s by peeni ng or  by t he use of  cement  compounds i s pr ohi bi t ed. by 
ASME BPVC SEC VI I I  D1.

2. 4. 4. 1   Coupl i ngs

Coupl i ngs must  be f l anged,  r i gi d spacer  t ype,  CPAT or  equal .   The 
coupl i ngs must  be of  t he spacer - t ype wi t h a spacer  of  suf f i c i ent  l engt h t o 
per mi t  r epl acement  of  t he mechani cal  seal  assembl y wi t hout  r emovi ng t he 
mot or .   The pump hal f  coupl i ng must  be of  such desi gn t hat  i t  can be 
r emoved wi t hout  t he use of  heat .   Coupl i ng hal ves must  f i t  t i ght l y t o t he 
shaf t s of  t he pump and t he dr i ver  so as not  t o become l oose dur i ng 
oper at i on.   The coupl i ng must  be pr ovi ded wi t h an OSHA appr oved coupl i ng 
guar d.

2. 4. 4. 2   I mpel l er

I mpel l er  must  be keyed t o t he shaf t  f or  r adi al  l oads and f i xed i n t he 
axi al  posi t i on by shaf t  s l eeve nut s,  or  ot her  posi t i ve posi t i oni ng 
devi ce.   I mpel l er s must  be hel d t o t he shaf t  so t hat  t he i mpel l er  wi l l  not  
become l oose shoul d t he pump acci dent al l y r ot at e i n r ever se di r ect i on.   
The i mpel l er  must  be st at i cal l y and dynami cal l y bal anced.

2. 4. 4. 3   Wear  Ri ngs

Renewabl e wear i ng r i ngs must  be posi t i vel y l ocked on t he i mpel l er .   
Wear i ng r i ngs must  f i t  wi t h c l ose t ol er ances so as t o per mi t  a mi ni mum of  
r eci r cul at i on.   Posi t i ve l ocki ng case wear i ng r i ngs must  be pr ovi ded so 
t hat  t he case wear i ng r i ngs wi l l  not  r ot at e or  change posi t i on i n t he case.
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2. 4. 4. 4   Shaf t

Shaf t  must  be desi gned wi t h a hi gh saf et y f act or  t o easi l y wi t hst and t he 
t or si onal  l oads and ot her  st r esses t o whi ch i t  may be subj ect ed.   I t  must  
be so desi gned t hat  t her e wi l l  be no det r i ment al  v i br at i on st r esses.   
Sur f aces must  be gr ound t o accur at e di mensi ons.   Shaf t  def l ect i on must  be 
l i mi t ed t o 0. 05 0. 0020- i nch maxi mum when measur ed at  t he f ace of  t he 
mechani cal  seal  under  t he oper at i ng condi t i on of  zer o f l ow at  shut  of f  
head.   Shaf t  must  be pr ot ect ed t hr ough t he mechani cal  seal  by means of  a 
shaf t  s l eeve.   Seal  pi pi ng f r om t he di schar ge t o t he mechani cal  seal  must  
be pr ovi ded.

2. 4. 4. 5   Fi ni shi ng

Passageways and i mpel l er s must  be f i ni shed t o per mi t  maxi mum ef f i c i ency 
and pr ovi de noi se r educt i on.   Over al l  sound l evel s must  not  exceed OSHA 
l i mi t s.

2. 4. 4. 6   Bear i ngs

Bear i ngs must  be pr oduct - l ubr i cat ed.   Sl eeve t ype,  car bon gr aphi t e must  be 
pr ovi ded.   Bear i ng spaci ng must  be per  API  STD 610.

2. 4. 4. 7   Dr i l l i ng and Tappi ng 

Cast i ng must  be dr i l l ed and t apped f or  dr ai n and seal  r eci r cul at i on 
l i nes.   Al l  connect i ons must  be pr ovi ded wi t h pl ugs.

2. 4. 4. 8   Mount i ng Fl ange

Mount i ng f l ange must  be coor di nat ed wi t h t he t ank' s mount i ng f l ange,  and 
must  be ANSI  or  API  pat t er n.

2. 4. 4. 9   Speci al  Tool s

Pumps must  be f ur ni shed wi t h speci al  t ool s necessar y t o di smant l e and 
r eassembl e t he uni t .

2. 4. 4. 10   Ser vi ce Namepl at e

A pump ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  monel ,  secur el y 
at t ached by st ai nl ess st eel  pi ns at  an easi l y accessi bl e poi nt  on t he 
pump,  must  be f ur ni shed i n addi t i on t o t he i dent i f i cat i on namepl at e.   The 
pump ser vi ce namepl at e must  be st amped wi t h t he f ol l owi ng i nf or mat i on:

Manuf act ur er ' s name
Ser i al  number  of  pump
Capaci t y,   L/ s gpm
Pumpi ng head,   m f t
Maxi mum speci f i c  gr avi t y of  f l ui d t o be pumped
Revol ut i ons per  mi nut e
Hor sepower  of  dr i ver

2. 4. 4. 11   I dent i f i cat i on Namepl at e

A pump i dent i f i cat i on namepl at e of  Type 18- 8 st ai nl ess st eel  or  monel  must  
be pr ovi ded and secur el y at t ached by st ai nl ess st eel  pi ns t o a conspi cuous 
pl ace on t he pump head.   Taggi ng i n l et t er s 6 mm 1/ 4- i nch hi gh must  be t he 
equi pment  number  as shown on t he dr awi ngs.
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2. 4. 4. 12   Ext er i or  Pr i mer  Coat

Ext er i or  sur f aces of  t he pump and basepl at e must  be pr i med by t he 
manuf act ur er .   Sur f ace cl eani ng must  meet  r equi r ement s of  
SSPC SP 10/ NACE No.  2.   Met al  pr i mer  must  be zi nc r i ch pai nt  conf or mi ng t o 
speci f i cat i on MI L- DTL- 24441 Type 1,  Cl ass 3.   Dr y f i l m t hi ckness must  be 
0. 05 t o 0. 1 mm 2 t o 4 mi l s.

2. 4. 4. 13   Ext er i or  Topcoat

Manuf act ur er ' s st andar d ext er i or  t opcoat  must  be f act or y appl i ed and must  
be whi t e.

2. 4. 5   Mot or

Ref er  t o par agr aph,  Mot or s f or  t he Fuel i ng Pumps.

PART 3   EXECUTI ON

3. 1   PREPARATI ON FOR SHI PMENT 

3. 1. 1   Rust  Pr event at i ve

Ext er i or  machi ne sur f aces must  be coat ed wi t h a r ust  pr event at i ve.   Pumps 
must  be di sassembl ed af t er  t he shop r unni ng t est s and i nspect ed,  and 
i nt er nal  par t s must  be coat ed wi t h a r ust  pr event at i ve bef or e r eassembl i ng.

3. 1. 2   Cl osur e of  Openi ngs

Thr eaded openi ngs must  be pr ovi ded wi t h met al l i c  pl ugs or  caps.   Fl anges 
must  be gasket ed wi t h r ubber  and cl osed wi t h 4. 8 mm 3/ 16- i nch t hi ck pl at e 
of  t he same out si de di amet er  as t he mat ch f l ange.   A mi ni mum of  f our  
f ul l - di amet er  bol t s must  hol d c l osur e i n pl ace.

3. 1. 3   Assembl y

Pumps must  be shi pped assembl ed or  a f i el d ser vi ce engi neer  must  be 
f ur ni shed t o super vi se t he f i el d assembl y at  no addi t i onal  cost  t o t he 
Gover nment .

3. 1. 4   Br aci ng

Each uni t  must  be sui t abl y pr epar ed f or  shi pment ,  suppor t ed and br aced,  
wi t h auxi l i ar y equi pment  secur ed t o pr event  damage dur i ng shi pment .

3. 1. 5   Vapor  I nhi bi t i ng Wr aps

Exposed shaf t s and shaf t  coupl i ngs must  be wr apped wi t h wat er pr oof  
mol dabl e waxed cl ot h or  vapor  i nhi bi t or  paper .   The seams must  be seal ed 
wi t h adhesi ve t ape.

3. 1. 6   Shi ppi ng I dent i f i cat i on

Each pump must  be i dent i f i ed wi t h a met al  t ag showi ng t he i t em number .   
Mat er i al  shi pped separ at el y must  be mar ked wi t h a met al  t ag i ndi cat i ng t he 
i t em number  f or  whi ch i t  i s  i nt ended.
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3. 2   I NSTALLATI ON

I nst al l  equi pment  and component s t r ue t o l i ne,  l evel  and pl umb,  and 
measur ed f r om est abl i shed benchmar ks or  r ef er ence poi nt s.   Fol l ow 
manuf act ur er ' s r ecommended pr act i ces f or  equi pment  i nst al l at i on.   Pr ovi de 
r equi r ed cl ear ances bet ween equi pment  component s.   Equi pment ,  appar at us,  
and accessor i es r equi r i ng nor mal  ser vi c i ng or  mai nt enance must  be easi l y 
accessi bl e.

3. 2. 1   Anchor i ng

Anchor  equi pment  i n pl ace as i ndi cat ed on t he dr awi ngs or  per  
manuf act ur er ' s r ecommendat i ons.   Mi ni mum anchor  bol t  s i ze i s 127 mm 5 i nch.   
Check al i gnment  of  anchor  bol t s and/ or  bol t  hol es bef or e i nst al l i ng 
equi pment  and cl ean- out  associ at ed sl eeves.   Do not  cut  bol t s due t o 
mi sal i gnment .   Not i f y t he Cont r act i ng Of f i cer  of  er r or s and obt ai n t he 
Cont r act i ng Of f i cer ' s accept ance bef or e pr oceedi ng wi t h cor r ect i ons.   Cut  
anchor  bol t s of  excess l engt h t o t he appr opr i at e l engt h wi t hout  damage t o 
t hr eads.

3. 2. 2   Gr out i ng

Equi pment  whi ch i s anchor ed t o a pad must  be gr out ed i n pl ace.   Bef or e 
set t i ng equi pment  i n pl ace and bef or e pl aci ng gr out ,  c l ean sur f aces t o be 
i n cont act  wi t h gr out ,  i ncl udi ng f ast ener s and sl eeves.   Remove st andi ng 
wat er ,  debr i s,  oi l ,  r ust ,  coat i ngs and ot her  mat er i al s whi ch i mpai r  bond.   
Cl ean cont ami nat ed concr et e by gr i ndi ng.   Cl ean met al  sur f aces of  mi l l  
scal e and r ust  by hand or  power  t ool  met hods.   Pr ovi de f or mwor k f or  
pl aci ng and r et ai ni ng gr out .   Gr out  t o be non- met al l i c ,  non- shr i nk,  f l ui d 
pr eci s i on gr out  of  a hydr aul i c cement i t i ous syst em wi t h gr aded and 
pr ocessed si l i ca aggr egat e,  por t l and cement ,  shr i nkage compensat i ng 
agent s,  pl ast i c i z i ng and wat er  r educi ng agent s;  f r ee of  al umi num powder  
agent s,  oxi di z i ng agent s and i nor gani c accel er at or s,  i ncl udi ng chl or i des;  
pr opor t i oned,  pr e- mi xed and packaged at  f act or y wi t h onl y t he addi t i on of  
wat er  r equi r ed at  t he pr oj ect  s i t e.   Gr out i ng t o meet  r equi r ement s of  
ASTM C827/ C827M.   Per f or m al l  gr out i ng i n accor d wi t h equi pment  
manuf act ur er ' s and gr out  manuf act ur er ' s publ i shed speci f i cat i ons and 
r ecommendat i ons.

3. 2. 3   Level i ng and Al i gni ng

Level  and al i gn equi pment  i n accor d wi t h r espect i ve manuf act ur er ' s 
publ i shed dat a.   Do not  use anchor  bol t ,  j ack- nut s or  wedges t o suppor t ,  
l evel  or  al i gn equi pment .   I nst al l  onl y f l at  shi ms f or  l evel i ng 
equi pment .   Pl ace shi ms t o f ul l y  suppor t  equi pment .   Wedgi ng i s not  
per mi t t ed.   Shi ms t o be f abr i cat ed f l at  car bon st eel  uni t s of  sur f ace 
conf i gur at i on and ar ea not  l ess t han equi pment  bear i ng sur f ace.   Shi ms t o 
pr ovi de f or  f ul l  equi pment  suppor t .   Shi m t o have smoot h sur f aces and 
edges,  f r ee f r om bur r s and sl i ver s.   Fl ame or  el ect r ode cut  edges not  
accept abl e.

3. 2. 4   Di r ect  Dr i ves

Al i gnment  pr ocedur e f ol l ows.

3. 2. 4. 1   Rot at i on Di r ect i on and Speed

Check and cor r ect  dr i ve shaf t  r ot at i on di r ect i on and speed.
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3. 2. 4. 2   End Pl ay

Run dr i ve shaf t s at  oper at i onal  speed.   Det er mi ne whet her  axi al  end pl ay 
exi st s.   Run dr i ve shaf t  at  oper at i onal  speed and mar k dr i ve shaf t  axi al  
posi t i on when end pl ay exi st s.   Bl ock dr i ve shaf t  i n oper at i ng posi t i on 
when al i gni ng dr i ve shaf t  wi t h dr i ven shaf t .

3. 2. 4. 3   Shaf t  Level i ng and Radi al  Al i gnment

Check shaf t  l evel i ng by pl aci ng a st r ai ght edge acr oss t he t wo coupl i ng 
hal f  f aces i n bot h hor i zont al  and ver t i cal  pl anes.

3. 2. 4. 4   Angul ar  Al i gnment  and End Cl ear ance

Pump al i gnment  must  be accompl i shed by t he f act or y t echni c i an or  a 
mi l l wr i ght  t r ai ned i n pump al i gnment ,  and wi t h t he use of  di al  gauges or  
l aser  al i gnment  equi pment .

3. 2. 4. 5   Fi nal  Recheck

Check adj ust ment s wi t h di al  i ndi cat or  af t er  compl et i ng r echeck.   Al i gn 
shaf t s wi t hi n 0. 05 0. 002- i nch t ol er ance,  except  as ot her wi se r equi r ed by 
mor e st r i ngent  r equi r ement s of  equi pment  manuf act ur er .

3. 2. 5   St ar t - up Repr esent at i ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Consul t  wi t h SME t o det er mi ne i f  addi t i onal  
t r ai ni ng i s r equi r ed.

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

A manuf act ur er ' s f i el d ser vi ce r epr esent at i ve must  be pr ovi ded at  no 
addi t i onal  cost  t o t he Gover nment  t o check t he pumps f or  pr oper  oper at i on 
pr i or  t o st ar t - up and al so t o wi t ness,  as a mi ni mum,  t he f i r st  t wo days of  
oper at i on.   Any addi t i onal  t i me r equi r ed due t o del ays or  cor r ect i ons must  
be pr ovi ded at  no addi t i onal  cost  t o t he Gover nment .   The manuf act ur er ' s 
f i el d ser vi ce r epr esent at i ve must  al so i nst r uct  t he r equi r ed per sonnel  i n 
t he pr oper  oper at i on and mai nt enance of  t he pumps.

        - -  End of  Sect i on - -
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