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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  gener al  syst em component s f or  f uel  
syst ems ( non- hydr ant  t ype) .   Do not  use t hi s 
speci f i cat i on f or  desi gns r el at ed t o pr essur i zed 
hydr ant  f uel i ng syst ems.   For  such syst ems,  r ef er  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:   Use t hi s UFGS i n conj unct i on wi t h UFC 
3- 460- 01 " Desi gn:  Pet r ol eum Fuel  Faci l i t i es" .   
I ncl ude i n t hi s speci f i cat i on any addi t i onal  syst em 
component s/ devi ces necessar y t o meet  st at e and l ocal  
r egul at i ons.

The speci f i cat i on i s wr i t t en ar ound ASME' s st andar d 
Cl ass 150 r at i ng.   For  appl i cat i ons r equi r i ng hi gher  
pr essur e r at i ngs ( e. g. ,  Cl ass 300) ,  t he desi gner  
wi l l  have t o modi f y t hi s speci f i cat i on appr opr i at el y.
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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 .

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

1. 1   SUMMARY

Thi s sect i on def i nes t he r equi r ement s f or  syst em component s as r el at ed t o 
a non- hydr ant  f uel  di st r i but i on syst em.   Pr ovi de t he ent i r e f uel  
di st r i but i on syst em as a compl et e and f ul l y oper at i onal  syst em.   Si ze,  
sel ect ,  const r uct ,  and i nst al l  equi pment  and syst em component s t o oper at e 
t oget her  as a compl et e syst em.   Subst i t ut i ons of  f unct i ons speci f i ed 
her ei n wi l l  not  be accept abl e.   Coor di nat e t he wor k of  t he syst em 
manuf act ur er ' s ser vi ce per sonnel  dur i ng const r uct i on,  t est i ng,  
cal i br at i on,  and accept ance of  t he syst em.   Syst em component s and pi pi ng 
speci f i ed her ei n must  be desi gned t o handl e a wor ki ng pr essur e of  [ 1900 kPa
 275 psi g f or  st ai nl ess st eel  syst ems] [ 1965 kPa 285 psi g f or  car bon st eel  
syst ems]  at  38 deg C 100 deg F.   Component s speci f i ed her ei n must  be 
compat i bl e wi t h t he f uel  t o be handl ed.   Component s t o be sui t abl e f or  
out s i de,  unshel t er ed l ocat i on,  and t o f unct i on nor mal l y i n ambi ent  
t emper at ur es bet ween [ _____]  degr ees F and [ _____]  degr ees F. [   I f  
gasol i ne i s bei ng handl ed,  r ef er  t o 40 CFR Par t  60 Subpar t  Kb and XX,  40 
CFR Par t  63 Subpar t  R,  BBBBBB,  and CCCCCC f or  desi gn,  i nst al l at i on,  and 
t est i ng r equi r ement s. ]

1. 2   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 wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.
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U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 280 Techni cal  St andar ds and Cor r ect i ve Act i on 
Requi r ement s f or  Owner s and Oper at or s of  
Under gr ound St or age Tanks ( UST)

UNDERWRI TERS LABORATORI ES ( UL)

UL 87 ( 2016)  UL St andar d f or  Saf et y 
Power - Oper at ed Di spensi ng Devi ces f or  
Pet r ol eum Pr oduct s

UL 87A ( 2015;  Repr i nt  Jan 2020)  UL St andar d f or  
Saf et y Power - Oper at ed Di spensi ng Devi ces 
f or  Gasol i ne and Gasol i ne/ Et hanol  Bl ends 
wi t h Nomi nal  Et hanol  Concent r at i ons up t o 
85 Per cent  ( E0 – E85)

UL 330 ( 2017;  Repr i nt  Feb 2019)  UL St andar d f or  
Saf et y Hose and Hose Assembl i es f or  
Di spensi ng Fl ammabl e Li qui ds

UL 842 ( 2015;  Repr i nt  Oct  2017)  UL St andar d f or  
Saf et y Val ves f or  Fl ammabl e Fl ui ds

1. 3   ADMI NI STRATI VE REQUI REMENTS

Submi t  det ai l  dr awi ngs consi st i ng of  i l l ust r at i ons,  schedul es,  per f or mance 
char t s,  i nst r uct i ons,  br ochur es,  di agr ams,  and ot her  i nf or mat i on t o 
i l l ust r at e t he r equi r ement s and oper at i on of  t he syst em component s and 
syst ems.   Pr ovi de t he dr awi ngs as one package wi t h t he desi gn anal ysi s.   
Shop f abr i cat i on dr awi ngs must  i ncl ude t ype of  mat er i al ,  conf i gur at i on,  
t hi ckness,  and necessar y det ai l s of  const r uct i on of  t he st eel  t ank and 
vaul t .   Shop dr awi ngs must  al so show t he st eel  gr at i ng and suppor t s.   
Submi t  Manuf act ur er ' s Cat al og Dat a and Cer t i f i cat es of  Compl i ance.   
Oper at i on and mai nt enance i nf or mat i on must  be submi t t ed f or  t he syst em 
component s i t ems or  syst ems l i s t ed i n PART 2.   Aut omat i c pump cont r ol s 
must  i ncl ude st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  
oper at i on,  and shut down.
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1. 4   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  
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

Gr oundi ng and Bondi ng;  G[ ,  [ _____] ]  

[ Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

] [ Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

] [ Vent ur i  Tubes;  G[ ,  [ _____] ]

] Met er s;  G[ ,  [ _____] ]
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[ Jockey Pump;  G[ ,  [ _____] ]

] Packaged Tr uck Of f l oad Syst em;  G[ ,  [ _____] ]

Hi gh Poi nt  Vent  and Low Poi nt  Dr ai n Pi t s;  G[ ,  [ _____] ]

Wat er  Dr aw- Of f  Syst em;  G[ ,  [ _____] ]

Oper at i ng Tank Vent ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pr essur e Gages;  G[ ,  [ _____] ]

Di f f er ent i al  Pr essur e Gauge;  G[ ,  [ _____] ]

Aut omat i c Pump Cont r ol s;  G[ ,  [ _____] ]

[ Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

] [ Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

] Fl ow Swi t ches;  G[ ,  [ _____] ]

[ Vent ur i  Tubes;  G[ ,  [ _____] ]

] [ Di f f er ent i al  Pr essur e Tr ansmi t t er ;  G[ ,  [ _____] ]

] Pr essur e Sensor ;  G[ ,  [ _____] ]

Rel axat i on Tank;  G[ ,  [ _____] ]

Met er s;  G[ ,  [ _____] ]

Submer si bl e Pump;  G[ ,  [ _____] ]

ANSI  Type Cent r i f ugal  Pump;  G[ ,  [ _____] ]

Sl i di ng Vane Rot ar y Pump;  G[ ,  [ _____] ]

Sel f - Pr i mi ng Cent r i f ugal  Pump;  G[ ,  [ _____] ]

[ Jockey Pump;  G[ ,  [ _____] ]

] Packaged Tr uck Of f l oad Syst em;  G[ ,  [ _____] ]

Deaer at or  Tank;  G[ ,  [ _____] ]

Tr uck Fi l l s t and Hose;  G[ ,  [ _____] ]

Tr uck Fi l l s t and Swi vel  Joi nt s;  G[ ,  [ _____] ]

Tank Tr uck Bot t om Loadi ng Ar m;  G[ ,  [ _____] ]

Top Loadi ng Ar m;  G[ ,  [ _____] ]

Fi l t er / Separ at or ;  G[ ,  [ _____] ]
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Hi gh Poi nt  Vent  and Low Poi nt  Dr ai n Pi t s;  G[ ,  [ _____] ]

FRP Cont ai nment  Sump;  G[ ,  [ _____] ]

Li qui d Level  Gauge;  G[ ,  [ _____] ]

Oper at i ng Tank Level  I ndi cat or ;  G[ ,  [ _____] ]

Oper at i ng Tank Level  Swi t ches;  G[ ,  [ _____] ]

Wat er  Dr aw- Of f  Syst em;  G[ ,  [ _____] ]

Oper at i ng Tank Vent ;  G[ ,  [ _____] ]

Pr oduct  Di spensi ng Uni t ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

[ Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

] Coat i ng Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Syst em Suppl i er ;  G[ ,  [ _____] ]

[ Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

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

Aut omat i c Pump Cont r ol s;  G[ ,  [ _____] ]

[ Ti ght ness Moni t or i ng Syst em;  G[ ,  [ _____] ]

] [ Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t ;  G
[ ,  [ _____] ]

] Rel axat i on Tank;  G[ ,  [ _____] ]

Met er s;  G[ ,  [ _____] ]

Submer si bl e Pump;  G[ ,  [ _____] ]

ANSI  Type Cent r i f ugal  Pump;  G[ ,  [ _____] ]

Sl i di ng Vane Rot ar y Pump;  G[ ,  [ _____] ]

Sel f - Pr i mi ng Cent r i f ugal  Pump;  G[ ,  [ _____] ]

[ Jockey Pump;  G[ ,  [ _____] ]

] Packaged Tr uck Of f l oad Syst em;  G[ ,  [ _____] ]

Deaer at or  Tank;  G[ ,  [ _____] ]

Fi l t er / Separ at or ;  G[ ,  [ _____] ]

Oper at i ng Tank Level  I ndi cat or ;  G[ ,  [ _____] ]
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Wat er  Dr aw- of f  Syst em;  G[ ,  [ _____] ]

Oper at i ng Tank Vent ;  G[ ,  [ _____] ]

Pr oduct  Di spensi ng Uni t ;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

Submi t  t he f ol l owi ng dat a f or  appr oval :

a.   Cer t i f i cat i on st at i ng t hat  t he Syst em Suppl i er  has pr ovi ded and 
i nst al l ed at  l east  f i ve Pr ogr ammabl e Logi c Cont r ol  ( PLC) - based pump 
cont r ol  syst ems i n t he l ast  f i ve year s,  f or  aut omat i c cycl i ng of  pumps 
based upon var yi ng di spensi ng demands,  ut i l i z i ng mul t i pl e pumps.   
These syst ems must  be f or  di spensi ng [ j et  f uel ]  [ mogas]  [ avgas]  
[ di esel ]  [ bi o- di esel ]  [ E- 85]  [ bur ner  f uel  oi l s ]  [ _____] .

b.   Cer t i f i cat i on t hat  s i x syst ems have been successf ul l y oper at ed over  
t he l ast  t hr ee year s and ar e cur r ent l y i n ser vi ce.

c.   Pr oj ect  names,  l ocat i ons,  syst em descr i pt i on,  and i t ems pr ovi ded at  
t hese i nst al l at i ons.   I ncl ude user  poi nt - of - cont act  and cur r ent  
t el ephone number s.

1. 5. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and syst em component s t hat  ar e st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  t hat  
ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   Mat er i al s and syst em 
component s must  have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  
a mi ni mum t wo year s pr i or  t o bi d openi ng.   The t wo year  per i od must  
i ncl ude appl i cat i ons of  t he syst em component s and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   Mat er i al s and syst em component s must  
have been f or  sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he t wo year  per i od. [   
Pr oduct s havi ng l ess t han a t wo year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on,  f or  not  
l ess t han 6000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y t est s,  can 
be shown. ]

1. 5. 2   Namepl at es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n a sal t  wat er  envi r onment ,  subst i t ut e 
accept abl e non- cor r odi ng met al  such as,  but  not  
l i mi t ed t o,  ni ckel - copper ,  304 st ai nl ess st eel ,  or  
monel .   Al umi num i s unaccept abl e.   Nomencl at ur e ( or  
syst em i dent i f i cat i on)  shoul d be est abl i shed by t he 
desi gner .

Requi r e mel ami ne pl ast i c namepl at es f or  al l  NAVFAC 
pr oj ect s.   Al so f or  NAVFAC pr oj ect s,  r equi r e 
namepl at es t o be associ at ed or  keyed t o syst em 
char t s and schedul es.

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

At t ach namepl at es t o al l  speci f i ed syst em component s,  t her momet er s,  
gauges,  and val ves def i ned her ei n.   Li st  on each namepl at e t he 
manuf act ur er ' s name,  addr ess,  [ cont r act  number , ]  [ accept ance dat e, ]  
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component  t ype or  st y l e,  model  or  ser i al  number ,  cat al og number ,  capaci t y 
or  s i ze,  and t he syst em t hat  i s cont r ol l ed.   Const r uct  pl at es of  [ anodi zed 
al umi num]  [ st ai nl ess st eel ]  [ mel ami ne pl ast i c,  3 mm 1/ 8- i nch t hi ck,  UV 
r esi st ant ,  bl ack wi t h whi t e cent er  cor e,  mat t e f i ni sh sur f ace and squar e 
cor ner s]  [ _____] .   I nst al l  namepl at es i n pr omi nent  l ocat i ons wi t h 
nonf er r ous scr ews,  nonf er r ous bol t s,  or  per manent  adhesi ve.   Mi ni mum si ze 
of  namepl at es must  be 25 by 65 mm 1 by 2- 1/ 2 i nches.   Let t er i ng must  be 
t he nor mal  bl ock st y l e wi t h a mi ni mum 6 mm 1/ 4- i nch hei ght .   Accur at el y 
al i gn al l  l et t er i ng on namepl at es. [   For  pl ast i c namepl at es,  engr ave 
l et t er i ng i nt o t he whi t e cor e. ] [   Key t he namepl at es t o a char t  and 
schedul e f or  each syst em.   Fr ame char t s and schedul e under  gl ass,  and 
l ocat e wher e di r ect ed near  each syst em.   Fur ni sh t wo copi es of  each char t  
and schedul e.   Each namepl at e descr i pt i on must  i dent i f y i t s f unct i on. ]

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

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

PART 2   PRODUCTS

I f  gasol i ne i s bei ng handl ed,  r ef er  t o 40 CFR Par t  60 Subpar t  Kb and XX,  
40 CFR Par t  63 Subpar t  R,  BBBBBB,  and CCCCCC f or  desi gn,  i nst al l at i on,  and 
t est i ng r equi r ement s.

2. 1   MATERI ALS

Mat er i al s of  const r uct i on must  be st ai nl ess st eel ,  al umi num or  nonf er r ous 
mat er i al  except  posi t i ve di spl acement  met er  case may be st eel  wi t h 
el ect r ol ess ni ckel  pl at ed i nt er nal s coat ed t o 0. 075 mm 3 mi l  t hi ckness,  or  
i nt er i or  epoxy coat i ng.   No f er r ous or  z i nc- coat ed mat er i al  br onze,  br ass 
or  ot her  copper  bear i ng al l oys must  be used i n cont act  wi t h t he f uel .   Do 
not  i nst al l  cast  i r on bodi ed val ves or  syst em component s.   Do not  use 
al umi num val ves.

2. 1. 1   Types of  Fuel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Sel ect  t ype of  f uel  and i nser t  expect ed 
t emper at ur e ext r emes.

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

Component s must  be sui t abl e f or  use wi t h [ F- 24 t ur bi ne f uel  ( Jet - A wi t h 
addi t i ves FSI I ,  CI / LE,  and SDA) ;  speci f i c  gr avi t y 0. 81 at  16 degr ees C 60 
degr ees F;  v i scosi t y 1. 62 CS at  16 degr ees C 60 degr ees F;  Rei d vapor  
pr essur e l ess t han 0. 35 kPa 0. 05 psi ;  ASTM D1655]  [ JP- 4 t ur bi ne f uel ;  
speci f i c  gr avi t y 0. 76 at  16 degr ees C 60 degr ees F;  v i scosi t y 0. 92 CS at  
16 degr ees C 60 degr ees F;  Rei d vapor  pr essur e 14 t o 21 kPa 2 t o 3 psi ,  
MI L- DTL- 5624]  [ JP- 5 t ur bi ne f uel ;  speci f i c  gr avi t y 0. 82 at  16 degr ees C 60 
degr ees F;  v i scosi t y 1. 62 CS at  16 degr ees C 60 degr ees F;  Rei d vapor  
pr essur e l ess t han 0. 35 kPa 0. 05 psi ,  MI L- DTL- 5624] .   Component s t o be 
ANSI  Cl ass 150 ( 1920 kPa at  38 degr ees C 275 psi g at  100 degr ees F)  unl ess 
not ed ot her wi se.   Component s t o be sui t abl e f or  out si de,  unshel t er ed 
l ocat i on,  and t o f unct i on nor mal l y i n ambi ent  t emper at ur es bet ween [ _____]  
degr ees C Fand [ _____]  degr ees C F.
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2. 1. 2   Composi t i on of  Mat er i al s

Mat er i al s i n cont act  wi t h t he f uel  must  be noncor r osi ve.   No zi nc- coat ed 
met al s,  br ass,  br onze,  i r on,  l ead or  l ead al l oys,  copper  or  copper  al l oys,  
or  ot her  l i ght  met al  al l oys cont ai ni ng mor e t han 4 per cent  copper  must  be 
used i n cont act  wi t h t he f uel .

2. 1. 3   Gasket s

Gasket s must  be i n accor dance wi t h Sect i on 33 52 40 FUEL SYSTEMS PI PI NG 
( NON- HYDRANT) .

2. 1. 4   Bol t s and Nut s

Bol t s and nut s must  be i n accor dance wi t h Sect i on 33 52 40 FUEL SYSTEMS 
PI PI NG ( NON- HYDRANT) .

2. 1. 5   Fl anges

Fl anges and f l anged end syst em component s must  be i n accor dance wi t h 
Sect i on 33 52 40 FUEL SYSTEMS PI PI NG ( NON- HYDRANT) .

2. 1. 6   Ni t r i l e But adi ene ( Buna- N)

Pr ovi de Buna- N mat er i al  t hat  conf or ms t o SAE AMS3275.

2. 1. 7   Acr yl oni t r i l e But adi ene Rubber  ( NBR)

Pr ovi de NBR mat er i al  t hat  conf or ms t o SAE AMS3275.

2. 2   SYSTEM COMPONENTS AND MATERI AL

2. 2. 1   Gener al

Al l  i t ems of  syst em component s and mat er i al  must  be new and of  t he best  
qual i t y used f or  t he pur pose i n commer ci al  pr act i ce and must  be pr oduct s 
of  r eput abl e manuf act ur er s.   Each maj or  component  of  t he syst em component s 
must  have t he manuf act ur er ' s name,  addr ess and cat al og number  on a pl at e 
secur el y af f i xed i n a conspi cuous pl ace.   The namepl at e of  a di st r i but i ng 
agent  onl y wi l l  not  be accept abl e.   The gear s,  coupl i ngs,  pr oj ect i ng set  
scr ews,  keys and ot her  r ot at i ng par t s l ocat ed so t hat  any per son may come 
i n c l ose pr oxi mi t y t her et o must  be f ul l y encl osed or  pr oper l y guar ded.   
Syst em Component s,  assembl i es and par t s must  be mar ked f or  i dent i f i cat i on 
i n accor dance wi t h MI L- STD- 130 and MI L- STD- 161.   Pump and f i l t er  vessel  
number s must  be as i ndi cat ed on t he dr awi ngs.   I n addi t i on,  f i l t er  vessel s 
must  i ncl ude el ement  number s and t he dat e of  t he next  el ement  change.   
I dent i f i cat i on t ags made of  br ass,  st ai nl ess st eel ,  or  engr aved anodi zed 
al umi num,  i ndi cat i ng val ve number  and nor mal l y open ( NO)  or  nor mal l y 
c l osed ( NC)  must  be i nst al l ed on val ves.   Tags must  be 35 mm 1- 3/ 8 i nch 
mi ni mum di amet er ,  and mar ki ng must  be st amped or  engr aved.   I ndent at i ons 
must  be bl ack,  f or  r eadi ng cl ar i t y.   Tags must  be at t ached t o val ves wi t h 
No 12 AWG,  copper  wi r e,  st ai nl ess or  al umi num hangi ng wi r es,  or  
chr ome- pl at ed beaded chai n desi gned f or  t hat  pur pose.

2. 2. 2   Syst em Suppl i er

Si nce t he pump cont r ol  syst em,  i ncl udi ng but  not  l i mi t ed t o pump cont r ol  
panel ,  [ vent ur i  t ubes] ,  t r ansmi t t er s,  f l ow swi t ches,  f uel i ng syst em pumps,  
al l  f i el d i nst r ument at i on,  [ t i ght ness moni t or i ng syst em, ]  and cont r ol  

SECTI ON 33 57 55  Page 15



val ves wi t h al l  har dwar e and sof t war e,  i s  an i nt egr at ed syst em i t  must  be 
f ur ni shed by a s i ngl e syst ems suppl i er  r egul ar l y engaged i n t he suppl y i ng 
of  t hese syst em component s.   Syst em Suppl i er  must  be a company whose 
r egul ar ,  nor mal ,  and pr i mar y busi ness i s r epr esent i ng manuf act ur er s i n t he 
di st r i but i on and st ar t - up of  avi at i on f uel i ng f aci l i t i es,  and have no 
af f i l i at i on wi t h t he Cont r act or  ot her  t han as a sel l er  t o t he Cont r act or .   
Suppl i er  must  pr ovi de al l  syst em component s and appur t enances r egar dl ess 
of  manuf act ur e,  be a f act or y aut hor i zed cer t i f i ed r epr esent at i ve,  and be 
r esponsi bl e t o t he Cont r act or  f or  sat i sf act or y oper at i on of  t he ent i r e 
syst em,  and must  over see t he i nst al l at i on of  t he syst em component s.   
Subst i t ut i ons of  f unct i ons speci f i ed wi l l  not  be accept abl e.   The 
Cont r act or  and t he Syst em Suppl i er  must  be pr esent  at  t he syst em 
commi ssi oni ng,  and must  coor di nat e and schedul e t he wor k dur i ng 
const r uct i on,  t est i ng,  cal i br at i on,  and accept ance of  t he syst em.   The 
Syst em Suppl i er  must  be on- si t e wi t h t hei r  mechani cal  and cont r ol  
per sonnel  t o super vi se and assi st  t he cont r act or  dur i ng pr e- commi ssi oni ng 
check- out  of  t he mechani cal  syst ems and cont r ol  syst ems,  i ni t i al  f uel  
r ecei pt ,  i ni t i al  f i l i ng,  hydr ost at i c t est i ng,  pi ggi ng,  f l ushi ng,  c l eani ng,  
syst em component  t est s,  per f or mance t est i ng and al l  t r ai ni ng f or  t he 
owner ' s r epr esent at i ves.   The Syst em Suppl i er  must  be r esponsi bl e t o t he 
Cont r act or  f or  schedul i ng al l  Cont r act or ,  Sub- cont r act or ,  and 
manuf act ur er ' s ser vi ce per sonnel  dur i ng syst em st ar t - up and f i nal  
commi ssi oni ng.

2. 3   ELECTRI CAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Show el ect r i cal  char act er i st i cs on t he 
dr awi ngs.

Wher e r educed- vol t age mot or  st ar t er s ar e r ecommended 
by t he manuf act ur er  or  r equi r ed ot her wi se,  speci f y 
and coor di nat e t he t ype( s)  r equi r ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   
Reduced- vol t age st ar t i ng i s r equi r ed when f ul l  
vol t age st ar t i ng wi l l  i nt er f er e wi t h ot her  
el ect r i cal  syst em component s and ci r cui t s and when 
r ecommended by t he manuf act ur er .   Wher e adj ust abl e 
speed dr i ves ( ASD)  ar e speci f i ed,  r ef er ence Sect i on 
26 29 23 ADJUSTABLE SPEED DRI VE ( ASD)  SYSTEMS UNDER 
600 VOLTS.   The met hods f or  cal cul at i ng t he economy 
of  usi ng an adj ust abl e speed dr i ve i s descr i bed i n 
UFC 3- 520- 01 DESI GN:  I NTERI OR ELECTRI CAL SYSTEMS.

Coor di nat e t he i gni t i on t emper at ur e of  t he f uel ( s)  
t o be handl ed wi t h t he el ect r i cal  desi gn.   I gni t i on 
t emper at ur es wi l l  be as def i ned i n NFPA 497M.   Fuel  
i gni t i on t emper at ur es wi l l  di ct at e t he maxi mum 
al l owabl e t emper at ur e r at i ng of  t he el ect r i cal  
syst em component s.   Coor di nat e t he ar ea 
cl assi f i cat i on and t he el ect r i cal  desi gn wi t h UFC 
3- 460- 01.

Coor di nat e pi pi ng,  val ve,  syst em component s and 
ot her  syst ems bondi ng and gr oundi ng r equi r ement s 
wi t h UFC 3- 460- 01.   I ncl ude al so i n t he desi gn a 
bondi ng and gr oundi ng pl an t o r el i eve and cont r ol  
st at i c el ect r i c i t y bui l dup as descr i bed i n UFC 
3- 460- 01.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Mot or s,  manual  or  aut omat i c mot or  cont r ol  syst em component s 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.

2. 3. 1   Gr oundi ng and Bondi ng

Gr ound and bond i n accor dance wi t h NFPA 70,  NFPA 77,  NFPA 407,  NFPA 780,  
API  RP 540,  API  RP 2003,  I EEE 142,  and I EEE 1100.   Pr ovi de j umper s t o 
over come t he i nsul at i ng ef f ect s of  gasket s,  pai nt s,  or  nonmet al l i c  
component s.

2. 4   PRESSURE GAGES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  ar ct i c condi t i ons ( l ess t han mi nus 50 deg 
F)  gauges must  be i mmer sed ( f i l l ed)  wi t h s i l i cone.  
I ndi cat e t he scal e r ange f or  each gauge on t he 
dr awi ngs.

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

Pr essur e gages must  conf or m t o ASME B40. 100 wi t h met al  cases and 100 mm 
4- i nch di amet er  whi t e di al s.   Gages must  be bot t om connect ed,  wi t hout  back 
f l anges.   A pul sat i on dampener ,  adj ust abl e t o t he degr ee of  dampeni ng 
r equi r ed,  must  be pr ovi ded f or  each gage.   Range of  gages must  be as 
i ndi cat ed.   A bal l  val ve must  be pr ovi ded f or  each pr essur e gage.   Gages 
must  have al l  par t s i mmer sed i n [ s i l i cone]  [ gl ycer i n]  oi l .   Gages must  be 
l abel ed wi t h t he cal i br at i on dat e.

2. 4. 1   Qui ck Di sconnect

I f  i ndi cat ed on dr awi ngs pr ovi de qui ck di sconnect  on pr essur e gauge.  Qui ck 
di sconnect s f or  pr essur e gauges must  be doubl e shut - of f ,  dr y- br eak desi gn,  
316 st ai nl ess st eel  const r uct i on,  wi t h Fl uor ocar bon ( Vi t on)  seal s,  mi ni mum 
wor ki ng pr essur e of  6. 89 mPa 1000 psi g at  38 degr ees C 100 degr ees F,  wi t h 
12. 7 mm 1/ 2- i nch f emal e NPT t hr eaded connect i ons f or  bot h coupl er  and 
adapt er ,  manuf act ur ed i n accor dance wi t h I SO 7241,  Ser i es B.   The qui ck 
di sconnect  assembl y must  consi st  of  a coupl er ,  hal f  t o be connect ed t o t he 
pr essur e snubber  under  t he pr essur e gauge,  and a ni ppl e/ adapt er  hal f  t o be 
connect ed above t he pr essur e gauge i sol at i on bal l  val ve.   The 
ni ppl e/ adapt er  i s t o be pr ovi ded wi t h an al umi num dust  cap t o pr ot ect  t he 
f i t t i ng when t he gauge i s r emoved.

2. 5   DI FFERENTI AL PRESSURE GAUGE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi st on t ype di f f er ent i al  pr essur e gauges do 
not  r equi r e cal i br at i on.   Suggest  showi ng on t he 
dr awi ngs a pr essur e gauge i nst al l ed on t he hi gh 
pr essur e s i de of  t he di f f er ent i al  pr essur e gauge.   
The pr essur e gauge shoul d have a scal e r ange f r om 0 
t o 2068 kPa ( 300 psi ) .

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

SECTI ON 33 57 55  Page 17



The gauge must  consi st  of  a spr i ng- suppor t ed,  cor r osi on r esi st ant  pi st on 
movi ng i nsi de a gl ass cyl i nder ,  wi t h hi gh pr essur e appl i ed on t op of  t he 
pi st on and l ow pr essur e appl i ed bel ow i t .   Under  a di f f er ent i al  pr essur e of
 206. 8 kPa 30 psi ,  l eakage past  t he pi st on must  not  exceed 120 dr ops per  
mi nut e.   The cyl i nder  and f l anges must  be st ai nl ess st eel  wi t h Vi t on 
O- r i ng seal s.   The hi gh pr essur e i nl et  of  t he gauge must  have a 10- mi cr on 
pl eat ed paper  f i l t er  and t he l ow pr essur e connect i on must  have a f i ne mesh 
st ai nl ess st eel  st r ai ner .   The gauge must  have an oper at i ng pr essur e of  
2068 kPa 300 psi .   Di f f er ent i al  pr essur e r ange of  t he gauge t hr ough 
appr oxi mat el y 75 mm 3- i nches of  pi st on movement  must  be 0- 2068 kPa 0- 30 psi
 wi t h an accur acy of  pl us 34. 5 kPa 0. 5 psi ,  cal i br at ed l i near l y wi t h one 
PSI  scal e gr aduat i ons.   Hi gh and l ow pr essur e connect i ons must  be 1/ 4- i nch 
NPT f emal e wi t h a st ai nl ess st eel  bar  st ock val ve at  each connect i on.   
Const r uct i on of  t he gauge must  be such t hat  a 3- val ve mani f ol d i s not  
necessar y.   I f  onl y one bar  st ock val ve i s c l osed,  t he gauge must  not  be 
damaged by up t o 206. 8 kPa 300 psi  di f f er ent i al  pr essur e i n ei t her  
di r ect i on.   A pr essur e gauge must  be at t ached t o t he di f f er ent i al  pr essur e 
gauge t o i ndi cat e t he hi gh pr essur e and have a r ange of  2068 kPa 300 psi .

2. 6   AUTOMATI C PUMP CONTROLS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fuel  syst ems t hat  i ncl ude pumps t o r ecei ve,  
t r ansf er ,  and i ssue f uel  may be pr ovi ded wi t h an 
Aut omat i c Pump Cont r ol  syst em wi t h a Pr ogr ammabl e 
Logi c Cont r ol l er  ( PLC)  dr i ven Pump Cont r ol  Panel  
( PCP)  t o cont r ol  t he syst em.   The except i ons wher e a 
PCP i s not  r equi r ed ar e:

( a)   Mot i ve f uel  f i l l i ng st at i ons and t hat  onl y 
di spense mot i ve f uel  i nt o vehi c l es.

( b)   Mot i ve f uel  f i l l i ng st at i ons t hat  al so  i ncl ude 
at t ached t act i cal  r ef uel er  t r uck  l oadi ng st at i on( s)  
whose f l ow r at e i s under   200 gpm f or  each st at i on.

( c)   Pumps ser vi ng mi scel l aneous use t anks.

( d)   I sol at ed mi scel l aneous pumps t hat  ar e not  par t  
of  a l ar ger  syst em.   These 5 HP or  l ess  s i ze pumps 
act  as sump pumps,  pi er  st r i ppi ng  pumps,  et c.

Ever y f uel  syst em l ar ger  t han a Fi l l i ng St at i on f or  
di spensi ng mot i ve f uel  t hat  i ncl udes pumps t o 
r ecei ve,  t r ansf er ,  and i ssue f uel  may be pr ovi ded 
wi t h an Aut omat i c Pump Cont r ol  syst em wi t h a 
Pr ogr ammabl e Logi c Cont r ol l er  ( PLC)  dr i ven Pump 
Cont r ol  Panel  t o cont r ol  t he pumps,  r un t i ght ness 
t est s,  pr event  t ank over f l ow,  et c.   Pr ovi de an 
Aut omat i c Pump Cont r ol  Syst em when r equi r ed by 
Ser vi ce Headquar t er s.

Onl y t he most  compl i cat ed syst ems use t he 
measur ement  of  pr essur e and f l ow t o st ar t  and st op 
pumps;  t hi s i s t ypi cal l y onl y r equi r ed f or  hydr ant  
syst ems.   Thi s speci f i cat i on sect i on assumes t hat  
t he syst em f or  t hi s pr oj ect  uses manual l y act uat ed 
Pump Cont r ol  St ar t / St op St at i ons t o cont r ol  t he 
pumps.   To speci f y a syst em t hat  uses an aut omat i c 
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pump cont r ol  syst em t hat  st ar t s and st ops t he pumps 
based on f l ow and/ or  pr essur e,  use Sect i on 
33 52 43. 11 AVI ATI ON FUEL MECHANI CAL EQUI PMENT 
i nst ead and modi f y accor di ngl y.

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

The cont r ol  syst em component s speci f i ed i n t hi s par agr aph must  be obt ai ned 
f r om a si ngl e suppl i er  of  such pr oduct s ( see t he par agr aph SYSTEM SUPPLI ER 
i n t hi s sect i on f or  t he r equi r ement s) .   The suppl i er  must  be r esponsi bl e 
f or  f ur ni shi ng component s t hat  ar e compat i bl e and t hat  oper at e as a syst em 
t o per f or m t he r equi r ed pump cont r ol  f unct i ons.   Cont r ol  t ubi ng bet ween 
cont r ol s/ i nst r ument s and f uel  l i nes must  be i nst al l ed t o el i mi nat e ai r  
ent r apment .   Cont r ol  t ubi ng must  be as speci f i ed i n Sect i on 33 52 40 FUEL 
SYSTEMS PI PI NG ( NON- HYDRANT) .   Each syst em component  speci f i ed her eaf t er  
must  have manuf act ur er ' s aut hor i zed ser vi ce per sonnel  pr esent  t o assi st  i n 
PERFORMANCE TESTI NG as speci f i ed i n Sect i on 33 08 55 FUEL DI STRI BUTI ON 
SYSTEM START- UP ( NON- HYDRANT) .   I t ems speci f i ed under  t hi s par agr aph must  
be submi t t ed f or  appr oval  concur r ent l y wi t h i t ems speci f i ed i n Sect i on 
33 09 52 FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM ( NON- HYDRANT) .

El ect r i cal  suppl y and el ect r i cal  cont r ol  syst em component s must  be 
sui t abl e f or  t he l ocat i on and ar ea cl assi f i cat i on i n whi ch t hey ar e 
i nst al l ed.   Al l  mount i ng har dwar e must  be cor r osi on r esi st ant .

2. 6. 1   Pump Cont r ol  Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de a pump cont r ol  syst em wi t h a 
Pr ogr ammabl e Logi c Cont r ol l er  ( PLC)  dr i ven Pump 
Cont r ol  Panel  on ever y pr oj ect  l ar ger  t han a 
Mi l i t ar y Ser vi ce St at i on.

NOTE:   Del et e any of  t he bel ow l i s t ed syst ems t hat  
ar e i nappl i cabl e.

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

Pr ovi de a syst em t hat  i s f ur ni shed by a Si ngl e Syst em suppl i er .   Syst em 
must  i ncl ude al l  r equi r ed har dwar e and sof t war e i n an i nt egr at ed syst em.   
Syst em must  i ncl ude t he oper at or ' s i nt er f ace comput er  and al l  r equi r ed 
t r ansmi t t er s.   Syst em must  moni t or  and cont r ol  t he f ol l owi ng as a mi ni mum:

a.   Cont r ol  val ves

b.   Ref uel er  t r uck l oadi ng syst em

c.   Over  t he r oad t ank t r uck l oadi ng syst em

d.   Rai l car  l oadi ng syst em

e.   Over  t he r oad t ank t r uck of f l oadi ng syst em

f .   Rai l car  of f l oadi ng syst em

g.   Tank t r uck over f i l l  pr ot ect i on and gr ound ver i f i cat i on uni t

h.   Vehi c l e di spensi ng syst em

i .   Mar i ne l oadi ng syst em
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j .   Mar i ne of f l oadi ng syst em

k.   Tr ansf er  pi pel i ne pumpi ng syst em

2. 6. 2   Pump Cont r ol  Panel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e t he cont r ol  sequences f or  al l  
equi pment  and syst em component s on t he dr awi ngs.

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

See Sect i on 33 09 52 FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM 
( NON- HYDRANT) .

2. 6. 3   Cont r ol  St at i ons

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e t he l ocat i on and appr oxi mat e 
conf i gur at i on of  each st at i on.   Mount  al l  t he 
cont r ol  syst em component s on a s i ngl e syst em 
component  r ack next  t o t he cor r espondi ng 
r ecei v i ng/ di spensi ng syst em component s.   I ncl ude t he 
sequence of  oper at i on f or  each st at i on on t he 
dr awi ngs.

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

El ect r i cal  suppl y and el ect r i cal  cont r ol  syst em component s must  be 
sui t abl e f or  t he l ocat i on and ar ea cl assi f i cat i on i n whi ch t hey ar e 
i nst al l ed.   Al l  mount i ng har dwar e must  be cor r osi on r esi st ant .

2. 6. 3. 1   Pump Cont r ol  St ar t / St op St at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e t he sequence of  oper at i on f or  t he 
st at i on on t he dr awi ngs.   I ndi cat e t he l ocat i on of  
each st at i on on t he dr awi ng.   Pr ovi de a st at i on f or  
each l oadi ng or  of f l oadi ng posi t i on.

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

St at i on must  consi st  of  an encl osur e,  st ar t / st op pushbut t ons and gr een 
i ndi cat or  l i ght s as r equi r ed.   Encl osur e must  be cor r osi on r esi st ant .   I n 
hazar dous ar eas,  encl osur e must  be el ect r ogal vani zed i r on al l oy wi t h 
f act or y coat i ng or  copper - f r ee al umi num.   I n non- hazar dous ar eas,  
encl osur es must  be gal vani zed st eel ,  st ai nl ess st eel ,  el ect r ogal vani zed 
i r on al l oy wi t h a f act or y coat i ng or  copper - f r ee al umi num.   Pushbut t on 
cont act s must  have a mi ni mum r at i ng of  10 A,  125/ 250 VAC.   Cont act  
conf i gur at i on must  be as r equi r ed or  i ndi cat ed.   I ndi cat or  l i ght s must  be 
LED.

2. 6. 3. 2   Emer gency Fuel  Shut - Of f  ( EFSO)  St at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e on t he dr awi ngs t he sequence of  
cont r ol  t o occur  once an emer gency pushbut t on i s 
act i vat ed.   Typi cal l y,  dur i ng act i vat i on,  power  t o 
t he ent i r e f uel i ng syst em i s shut down and an al ar m 
si gnal  i s  sent  t o t he l ocal  f i r e depar t ment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Encl osur e must  be cor r osi on r esi st ant .   I n hazar dous ar eas,  encl osur e must  
be el ect r ogal vani zed i r on al l oy wi t h f act or y coat i ng or  copper - f r ee 
al umi num.   I n non- hazar dous ar eas,  encl osur es must  be gal vani zed st eel ,  
st ai nl ess st eel ,  el ect r ogal vani zed i r on al l oy wi t h a f act or y coat i ng or  
copper - f r ee al umi num.   Al l  encl osur es must  be pr ovi ded wi t h a hi nged gl ass 
or  pol ycar bonat e f r ont  and an open bot t om.   Pai nt  t he encl osur e r ed.   
Mount i ng har dwar e must  be cor r osi on r esi st ant .   Mount  an emer gency 
pushbut t on i nsi de t he st at i on housi ng.   Pushbut t on must  be accessi bl e 
t hr ough t he hi nged f r ont .   Pushbut t on must  be a moment ar y cont act  s i ngl e 
uni t  wi t h a j umbo mushr oom oper at or ,  1- NC and 1- NO cont act .   Mount  a 
caut i on s i gn besi de t he emer gency shut down st at i on,  wi t h r ed 50 mm 2- i nch 
l et t er s st at i ng " EMERGENCY SHUTDOWN" .   The si gn must  have whi t e backgr ound 
and be of  noncor r osi ve const r uct i on.

[ 2. 6. 4   Ti ght ness Moni t or i ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  These ar e al ways pr ovi ded when r equi r ed by 
Regul at or s.   These ar e al most  al ways pr ovi ded f or  
I nst al l at i on Pi pel i ne pr oj ect s.   These ar e of t en 
pr ovi ded f or  I nt er t er mi nal  Pi pel i nes pr oj ect s.   
These may be pr ovi ded on l ar ge under gr ound r ecei pt  
or  i ssue pi pel i nes i f  t he pi pe vol ume i s l ar ge 
enough t o j ust i f y i t .   Cont act  Ser vi ce Headquar t er s 
or  of f i c i al l y  desi gnat ed al t er nat e f or  gui dance on 
when t o pr ovi de.

Edi t  par agr aph wi t h l ocat i on of  l ocal  cont r ol l er .   
I f  l ocat i on i s not  speci f i ed,  add l ocat i on of  l ocal  
cont r ol l er .   Locat i on must  al so be shown on dr awi ngs.

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

The syst em must  be a per manent ,  f ul l y  aut omat ed,  pr essur e st ep ( no vol ume 
measur ement )  l eak det ect i on syst em,  and wi l l  be used f or  t i ght ness t est i ng 
pi pi ng syst ems.   Syst em must  have a guar ant eed accur acy t o det ect  a l eak 
of  l ess t han 0. 0004 mL/ s 0. 0004 gal / h per  cubi c met er  f oot  at  1 mPa 150 PSI .   
The syst em must  be US EPA Thi r d Par t y Cer t i f i ed t o t he above sensi t i v i t y 
wi t h a Pr obabi l i t y  of  Det ect i on gr eat er  t han or  equal  t o 95 per cent  and a 
Pr obabi l i t y  of  Fal se Al ar m of  l ess t han or  equal  t o 5 per cent .  Syst em wi l l  
have per f or med sat i sf act or i l y  on at  l east  f i ve pr oj ect s i nvol v i ng 
quant i t i es and compl exi t i es at  l east  equal  t o t hose r equi r ed under  t hi s 
Cont r act .   Syst em component s must  be compat i bl e wi t h syst em component s 
f ur ni shed and i nst al l ed under  t hi s Sect i on and Sect i on 33 09 52 FUEL PUMP 
CONTROL AND ANNUNCI ATI ON SYSTEM ( NON- HYDRANT) ,  wher e t he i ndi v i dual  syst em 
component s ar e common t o bot h t he Ti ght ness Moni t or i ng Syst em f unct i onal  
oper at i on,  and t he Fuel  Cont r ol  Syst em f unct i onal  oper at i on.   Test  r esul t s 
must  be unaf f ect ed by t he t emper at ur e change of  t he f uel ,  and have a 
maxi mum t est  per i od of  one hour .   A l ocal  cont r ol l er  must  i mpl ement  and 
anal yze dat a,  st or e dat a and be capabl e of  pr i nt i ng r esul t s,  and be 
l ocat ed i n t he t he [ pumphouse bui l di ng]  [ condi t i oned encl osur e]  [ _____] .   
Pr i nt er  must  be pr ovi ded.   Cont r ol l er  must  ut i l i ze 120V,  s i ngl e phase 
power .   Any addi t i onal  ut i l i t i es or  syst em component s needed t o be added 
t o t he f uel  syst em i n addi t i on t o what  i s shown on t he dr awi ngs t o al l ow 
t he Ti ght ness Moni t or i ng Syst em t o meet  t he r equi r ement s,  wi l l  be t he 
r equi r ement  of  t he Ti ght ness Moni t or i ng Syst em Suppl i er .   Pr ovi de 
cal cul at i ons,  desi gn,  and pr oof  of  compl i ance.    Upon compl et i on of  
72- hour s of  cont i nuous syst em oper at i on and bef or e f i nal  accept ance of  
wor k,  t est  t he Ti ght ness Moni t or i ng Syst em i n ser vi ce t o demonst r at e 
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compl i ance wi t h cont r act  r equi r ement s.   Per f or mance ver i f i cat i on must  be 
coor di nat ed wi t h over al l  f uel  syst em st ar t - up,  and commi ssi oni ng of  
f uel i ng f aci l i t i es.   Per f or m per f or mance ver i f i cat i on i n such a way as t o 
obt ai n compl et e t i ght ness i nf or mat i on wi t hi n t he r equi r ed accur acy st at ed 
her ei n and pr ovi ded Ti ght ness Cer t i f i cat i on on each pi pe sect i on t est ed.

] [ 2. 6. 5   Tr uck Fi l l s t and Over f i l l  Pr ot ect i on and Gr ound Ver i f i cat i on Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i f  t he t ank t r ucks t o 
be l oaded do not  have an over f i l l  syst em i nst al l ed 
( e. g. ,  l i qui d l evel  sensor s,  wi r i ng,  and pl ug 
r ecept acl e) .   I ndi cat e t he t ype of  pl ug r equi r ed f or  
t he syst em.

The swi t ch cont act  i n t he cont r ol  modul e can be used 
t o i ni t i at e var i ous i nt er l ock f unct i ons ( e. g. ,  st op 
pumps,  c l ose val ves,  i ni t i at e al ar ms) .   I ndi cat e t he 
desi r ed i nt er l ock cont r ol  f unct i ons on t he dr awi ngs.

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

Syst em must  i ncl ude connect i on pl ug,  cont r ol  cabl e,  and moni t or i ng and 
cont r ol  modul e.   Syst em must  be t he sel f - checki ng t ype t hat  aut omat i cal l y 
and cont i nual l y moni t or s t he l i qui d- l evel  wi t hi n a t ank t r uck' s st or age 
compar t ment  dur i ng f uel i ng. [   Connect i on pl ug must  conf or m t o [ ______] . ] [   
The syst em must  be compat i bl e wi t h t he Scul l y Duocept  w/ Tr uck 
I dent i f i cat i on Modul e ( T. I . M. )  P/ N 09061 t o moni t or  t r uck l i qui d l evel ,  
pr ovi de gr ound ver i f i cat i on and pr ovi de a met hod t o el ect r oni cal l y pr event  
pr oduct  commi ngl i ng. ]   Syst em must  be r at ed f or  an expl osi on- pr oof  
envi r onment  i n accor dance wi t h NFPA 70 f or  Cl ass I ,  Di v i s i on I ,  Gr oup D 
l ocat i ons.   Modul e must  i ncl ude st at us l i ght s and a swi t ch cont act  t o 
al l ow i nt er l ock f unct i ons.   Cont r ol  cabl e must  be t he spi r al ,  
sel f - r et r act i ng t ype.   Cabl e must  be a mi ni mum 30 f eet  i n l engt h.   The 
f i l l s t and t ank l evel  sensor  must  s i gnal  t he f i l l s t and cont r ol  val ves t o 
shut down and must  ser ve as t he pr i mar y f i l l  s t and over f i l l  syst em.

] 2. 6. 6   Fl ow Swi t ches

Swi t ches must  be act uat i ng vane t ype f l ow swi t ch wi t h s i ngl e adj ust abl e 
set - poi nt .   Swi t ches must  mount  on ASME B16. 5 Cl ass 150 r ai sed f ace 
f l ange.   Fl ange mat er i al  must  mat ch t he pi pi ng mat er i al  at  t hei r  
connect i on t o t he syst em.   Pr ovi de snap act i on swi t ch mechani sm U. L.  
l i s t ed f or  Cl ass I ,  Di v i s i on 1,  Gr oup D hazar dous l ocat i ons.   Swi t ches t o 
be doubl e pol e doubl e t hr ow ( DPDT) .   Swi t ch power  must  be 120 vol t s,  
s i ngl e phase,  60 her t z,  10 amps mi ni mum.  Uni t s i nst al l ed on 50 mm 2- i nch 
pi pi ng and smal l er  may be t hr eaded.

[ 2. 6. 7   Vent ur i  Tubes

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Vent ur i  t ubes and t hei r  associ at ed 
di f f er ent i al  pr essur e t r ansmi t t er s ar e used i n t hese 
syst ems t o i ndi cat e f l ow r at e on t he cont r ol  panel  
and not  f or  cont r ol  of  t he pumps l i ke i n a hydr ant  
syst em.   Seek gui dance f r om t he Ser vi ce Headquar t er s 
or  of f i c i al l y  desi gnat ed al t er nat e bef or e usi ng.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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a.   The vent ur i  t ubes must  be pr ovi ded i n conj unct i on wi t h Sect i on 33 09 52
 FUEL PUMP CONTROL AND ANNUNCI ATI ON SYSTEM ( NON- HYDRANT) .

b.   St ar t - up,  adj ust ment s and cal i br at i on,  and i nst r uct i on of  per sonnel  i n 
t he oper at i on and mai nt enance of  t he vent ur i  t ubes must  be consi der ed 
as a r equi r ed por t i on of  t he cont r ol s package.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t ype of  Fuel .

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

c.   The vent ur i  t ubes must  be l ow l oss di f f er ent i al  pr essur e pr oducer s 
consi st i ng of  a shor t  housi ng pi ece and a f ul l y  machi ned,  cont our ed 
t hr oat  sect i on pr ovi di ng a r est r i ct i on at  t he cent er ,  wi t h bot h i nl et  
appr oach and exi t  havi ng geomet r i cal l y symmet r i cal  cur ves.   They must  
be vel oci t y head,  i mpact ,  di f f er ent i al  pr oduci ng devi ces desi gned t o 
measur e di f f er ent i al  pr essur e of  [ j et  f uel ]  [ mogas]  [ avgas]  [ di esel ]  
[ bi o- di esel ]  [ E- 85]  [ bur ner  f uel  oi l s ] [ _____] .   They must  be 
const r uct ed of  [ 304L st ai nl ess st eel ] [ car bon st eel ]  wi t h ANSI  Cl ass 
150 f l anges on each end and be sui t abl e f or  oper at i on of  [ 1900 kPa]  
[ 1965 kPa]  [ 275 psi g]  [ 285 psi g]  at  37. 8 degr ees C 100 degr ees F.   
They must  be of  suf f i c i ent  t hi ckness t o wi t h- st and t he same st r esses 
as t he upst r eam and downst r eam pi pi ng.   Each vent ur i  t ube must  have a 
mi ni mum of  f our  13 mm 1/ 2- i nch connect i ons.   An i ndi v i dual  
head- capaci t y cur ve must  be f ur ni shed f or  each vent ur i  t ube.

d.   Each vent ur i  t ube must  be speci f i cal l y cust om manuf act ur ed f or  t he 
speci f i c  f l ow condi t i ons.   Of f  t he shel f  desi gns ar e not  accept abl e.   
Dat e of  manuf act ur e must  be st amped on t he t ube.

e.   Oper at i ng condi t i ons f or  t he vent ur i  t ubes must  be as f ol l ows:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  based on Syst em and pump capaci t y.

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

( 1)  I ssue Vent ur i  Tube.   Mi ni mum i nl et - t o- t hr oat  di f f er ent i al  pr essur e 
at  [ 144]  [ _____]  L/ s:  8 mm [ 2, 400]  [ _____]  gpm:   200 i n H2O.

( 2)  Ret ur n Vent ur i  Tube.   Mi ni mum i nl et - t o- t hr oat  di f f er ent i al
pr essur e at  [ 36]  [ _____]  L/ s:  8 mm [ 600]  [ _____]  gpm:  200 i n H2O.

( 3)  Vent ur i  t ubes di schar ge coef f i c i ent  " C"  t o be gr eat er  t han or  
equal  t o 0. 97 over  pi pe Reynol ds number  r ange bet ween 200, 000 and 
1, 000, 000 and must  be i ndependent  of  Bet a over  a Bet a r ange of  0. 4 
t o 0. 75.   Pr essur e l oss must  be l ess t han 24 per cent  of  
di f f er ent i al  pr essur e gener at ed by t he vent ur i  t ube.   
Repeat abi l i t y  of  t he di schar ge coef f i c i ent  " C"  must  be 2 per cent  
f or  Reynol ds number  r ange of  10, 000 t o 1, 000, 000.

( 4)  Pr ovi de t wo por t abl e GPM Met er s,  one f or  each si ze of  vent ur i .   
The met er s must  be compl et e wi t h val ves,  hoses and connect i ng 
di sconnect s,  and car r y i ng case.   The met er s must  have st ai nl ess 
st eel  bel l ows,  mount i ng br acket ,  3. 5 MPa 500 psi  swp,  150 mm 6- i nch
 di al  wi t h 270 degr ees ar c.   Di al  must  r ead GPM Jet  Fuel .   Range 
of  scal e must  mat ch t he f l ow t r ansmi t t er  f or  i ssue and r et ur n.   
The vent ur i  manuf act ur er  must  pr ovi de t he por t abl e met er s wi t h t he 
vent ur i  i n or der  t o be compat i bl e.   The vent ur i  t ubes must  al so be 
pr ovi ded wi t h a sui t abl e t abl e t o conver t  i nches di f f er ent i al  

SECTI ON 33 57 55  Page 23



pr essur e t o l i t er  gal l ons per  mi nut e.

] [ 2. 6. 8   Di f f er ent i al  Pr essur e Tr ansmi t t er

Di f f er ent i al  pr essur e t r ansmi t t er  must  consi st  of  a capaci t ance sensor  
oper at i ng on a di f f er ent i al  i n pr essur e of  f uel .   The out put  must  be a 4 -  
20mA dc,  squar e r oot  s i gnal  bet ween a mi ni mum of  4 -  100 per cent  of  t he 
i nput .   I t  may be l i near  bet ween 0 -  4 per cent .   I t  s i mul t aneousl y wi l l  
pr oduce a di gi t al  HART ( Hi ghway Addr essabl e Remot e Tr ansducer )  out put  
s i gnal .   Loop power  must  be pr ovi ded f r om r emot e power  suppl y l ocat ed i n 
t he pump cont r ol  panel  ( PCP) .

a.   Tr ansmi t t er  body must  be st ai nl ess st eel  wi t h st ai nl ess st eel  
di aphr agm capsul e pr ocess connect i ng t o a 13 mm 1/ 2- i nch NPT.   Dr ai n 
and vent  val ves t o be st ai nl ess st eel .   Accur acy must  be pl us/ mi nus 
0. 20 per cent  of  cal i br at ed span i ncl udi ng combi ned ef f ect s of  
l i near i t y,  hyst er esi s and r epeat abi l i t y .

[ b.   One di f f er ent i al  pr essur e di al  must  be suppl i ed wi t h each pai r  of  
t r ansmi t t er s.   Di f f er ent i al  pr essur e di al  must  consi st  of  a bel l ows 
t ype pr essur e sensi ng el ement ,  oper at i ng on a di f f er ent i al  i n pr essur e 
of  f uel ,  and a mechani cal  i ndi cat or ,  dr i ven by t he bel l ows uni t .   The 
bel l ows must  be dual  opposed,  l i qui d f i l l ed,  r upt ur e- pr oof  t ype wi t h 
bel l ows movement  conver t ed t o r ot at i on and t r ansmi t t ed by a t or que 
t ube.   Di spl acement  of  bel l ows must  be 24, 000 cubi c mm 1. 5 cubi c i nches
 f or  f ul l  scal e t r avel .   Bel l ows housi ng must  be st ai nl ess st eel  and 
must  have a r at ed wor ki ng pr essur e of  not  l ess t han 3. 5 MPa 500 psi .   
Li qui d used t o f i l l  t he bel l ows must  be sui t abl e f or  t he expect ed 
mi ni mum ambi ent  t emper at ur e.   The i ndi cat i ng di al  must  be at  l east  150 
mm 6- i nches i n di amet er  wi t h a weat her pr oof  gl ass cover .   The case 
must  be f i ni shed wi t h a weat her  r esi st ant  epoxy r esi n enamel .   The 
i ndi cat i ng poi nt er  must  t r aver se a 270- degr ee ar c.   The scal es must  be 
gr aduat ed over  t he sel ect ed pr essur e r anges so t hat  t he f l ow r at e can 
be accur at el y r ead i n L gal l ons per  mi nut e.   I ndi cat or  accur acy must  
be 0. 5 per cent  of  f ul l  scal e.   Di f f er ent i al  pr essur e i ndi cat i ng di al  
must  be pr ovi ded wi t h bui l t - i n pul sat i on damper  and sui t abl e 
over - r ange pr ot ect i on.

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

NOTE:   Sel ect  t ype of  di spl ay per  di r ect i ons f r om 
Ser vi ce Headquar t er s or  of f i c i al l y  desi gnat ed 
al t er nat e.

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

[ c.  Di spl ay at  t he t r ansmi t t er  must  be LCD,  one per  each di f f er ent i al  
pr essur e t r ansmi t t er .   The di gi t al  scal e must  be a 4- di gi t  LCD,  
capabl e of  bei ng r ead i n l ow l i ght / no l i ght  condi t i ons.   I ndi cat or  
scal e must  be i n L gal l ons per  mi nut e.

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

NOTE:   Sel ect  based on Syst em and Pump capaci t y.   
Syst ems gr eat er  t han 150 L/ s 2400 gpm r equi r e i ssue 
Vent ur i  Tube t o have l ow r ange ( 0- 95 L/ s)  ( 0- 1500 
gpm)  and hi gh r ange ( 0-  maxi mum syst em f l ow i n L/ s)  
gpm)  t r ansmi t t er s ver sus one si ngl e f ul l  r ange 
t r ansmi t t er .

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

d.   Each vent ur i  t ube must  have one t r ansmi t t er  and one i ndi cat i ng di al  
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per  f unct i on and must  be i nst al l ed as i ndi cat ed on t he dr awi ngs.   
Di f f er ent i al  pr essur e r anges must  be sel ect ed as necessar y t o oper at e 
i n conj unct i on wi t h associ at ed vent ur i  t ube:

( 1)  I ssue Vent ur i  Tube -  0 t o [ _____]  L/ s GPM ( f ul l  r ange)

( 2)  [ Ret ur n] [ Bypass]  Vent ur i  Tube -  0 t o [ _____]  L/ s GPM ( f ul l  r ange)

[ e.   Di f f er ent i al  pr essur e t r ansmi t t er s must  be UL,  FM,  or  CSA l i st ed f or  
Cl ass 1,  Di v i s i on 1,  Gr oup D hazar dous envi r onment  as def i ned by 
NFPA 70,  wi t h maxi mum t emper at ur e r at i ng T2D ( 215 degr ees C 419 
degr ees F) .   Each t r ansmi t t er  and i ndi cat i ng di al  must  be suppl i ed 
wi t h a f act or y assembl ed f i ve val ve st ai nl ess st eel  mani f ol d.   Vent  
val ves must  be f ur ni shed on upper  por t s of  each t r ansmi t t er  and 
i ndi cat i ng di al .   Di f f er ent i al  pr essur e t r ansmi t t er s and t he 
i ndi cat i ng di al  must  be sui t abl e f or  mount i ng on a 50 mm 2- i nch pi pe 
st and.   Compl et e i nst al l at i on must  be i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

] ] 2. 6. 9   Pr essur e Sensor

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de on ever y pr oj ect  t hat  has a Pump 
Cont r ol  Panel .   I t  must  be or der ed wi t h t he r i ght  
r ange,  and i s a sensor  onl y.   I t  i s  used si mpl y t o 
moni t or  syst ems,  not  cont r ol  t hem.   I ndi cat e t hei r  
exact  i nst al l at i on l ocat i ons on t he dr awi ngs.

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

Sensor  must  be UL,  FM,  or  CSA l i st ed f or  Cl ass 1,  Di v i s i on 1,  Gr oup D 
hazar dous envi r onment  as def i ned by NFPA 70,  wi t h maxi mum t emper at ur e 
r at i ng T2D ( 215 degr ees C 419 degr ees F) .   Exci t at i on vol t age must  be 
12- 28 VDC.   Out put  s i gnal  must  be 4- 20 mA.   Uni t  must  have 0. 25 per cent  
accur acy and have bui l t - i n hi gh pr essur e snubber s,  mi ni mum pr essur e r ange 
must  be 0- 2. 1 MPa 0- 300 PSI .   Wet t ed mat er i al  must  be st ai nl ess st eel .

Pr ovi de pr essur e sensor s at  pump suct i on header ,  pump di schar ge header ,  
[ bypass pr essur e cont r ol  val ve i nl et ,  ] [ bypass pr essur e cont r ol  val ve 
out l et ,  ] [  backpr essur e cont r ol  val ve i nl et ,  ] [ backpr essur e cont r ol  val ve 
out l et ,  ] [ t r uck f i l l s t and mani f ol d,  ] [ and,  ] [ _____] .

2. 7   RELAXATI ON TANK

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude a r el axat i on t ank i n a desi gn onl y 
when r equi r ed by UFC 3- 460- 01.   Si ze each r el axat i on 
t ank i n accor dance wi t h UFC 3- 460- 01.   When i ncl uded 
i n a desi gn,  pr ovi de a r el axat i on t ank schedul e on 
t he dr awi ngs t o det ai l  t he r equi r ement s f or  each 
t ank r equi r ed ( e. g. ,  vol ume,  connect i on s i zes) .

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

Tank must  conf or m t o API  RP 2003 and ASME BPVC SEC VI I I  D1.   Tank housi ng 
must  be const r uct ed of  3003 or  6061 al umi num al l oy.   Pr ovi de each t ank 
wi t h an ASME pr essur e vessel  seal .   Pr ovi de t ank wi t h i nt er nal  baf f l i ng t o 
pr event  f l ow shor t - c i r cui t i ng.   Pr ovi de t ank wi t h an ai r  r el ease t ap,  a 
pr essur e r el i ef  t ap and a dr ai n t ap.   Pr ovi de f l anged end connect i ons on 
al l  pi pi ng connect i ons ( i nl et  pi pi ng,  out l et  pi pi ng,  pr essur e r el i ef  
pi pi ng,  vent  pi pi ng,  and dr ai n pi pi ng) .
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2. 8   METERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Sel ect  t ype of  f uel  and f l ow r at e.   Not  al l  
mat er i al s ar e avai l abl e at  al l  s i zes.   Al umi num 
met er s f or  exampl e at  a 1900 kPa 275 psi g wor ki ng 
pr essur e ar e onl y avai l abl e i n 2270 l pm 600 gpm si ze.

For  OCONUS l ocat i ons,  consi der  met er  r egi st er s t o 
r ead i n l i t er s.

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

2. 8. 1   Posi t i ve Di spl acement  Met er s

Met er  must  be a one- way f l ow,  t emper at ur e compensat i ng,  posi t i ve 
di spl acement  t ype met er  desi gned f or  a cont i nuous f l ow of  [ 2270 l pm]  [ 1135 
l pm]  [ 600 GPM]  [ 300 GPM]  [ _____]  at  t he t r uck f i l l s t and.   Met er  must  have 
ANSI  Cl ass 150 f l anges and body wor ki ng pr essur e of  not  l ess t han [ 1900 
kPa]  [ 1965 kPa]  [ 275 psi g]  [ 285 psi g]  and must  be sui t abl e f or  hydr ost at i c 
t est i ng of  [ 1900 kPa]  [ 1965 kPa]  [ 275 psi g]  [ 285 psi g] .   Met er  must  be 
f act or y cal i br at ed f or  [ j et  f uel ]  [ mogas]  [ avgas]  [ di esel ]  [ bi o- di esel ]  
[ E- 85]  [ bur ner  f uel  oi l s ]  [ _____]  and capabl e of  bei ng cal i br at ed i n t he 
f i el d.   The r egi st er  must  have a non- set back t ot al  i ndi cat or  and a set back 
t ype r un i ndi cat or  so t hat  i ndi v i dual  r uns can be r egi st er ed wi t hout  
af f ect i ng t he t ot al  of  al l  r uns as shown on t he i ndi cat or .   The t ot al  
i ndi cat or  must  have a mi ni mum of  ei ght  f i gur es and t he set back r un 
i ndi cat or  must  have a mi ni mum of  f i ve f i gur es.   The r egi st er  must  r ead i n 
l i t er s gal l ons and t he smal l est  uni t  of  i ndi cat ed del i ver y must  be one 
l i t er  one gal l on.   Accur acy must  be wi t hi n pl us/ mi nus 0. 3 per cent  bet ween 
t en per cent  and maxi mum r at ed f l ow.   Met er s must  be pr ovi ded wi t h a 
sui t abl e dr ai n at  t he bot t om,  equi pped wi t h a bal l  val ve.   Pr essur e l oss 
t hr ough t he met er  must  not  exceed 6. 9 kPa 3 psi  at  [ 2270 l pm]  [ 1135 l pm]  
[ 600 GPM]  [ 300 GPM]  [ _____]  f l ow r at e. [   Met er  must  have mechani cal  
head. ] [   Met er  must  have el ect r oni c head wi t h means t o r emot el y t r ansmi t  
t he quant i t i es passi ng t hr ough i t  by el ect r oni c pul se t r ansmi t t er s mount ed 
on each met er . ] [   Met er  must  have car d- oper at ed or  key- oper at ed dat a 
acqui s i t i on syst em t o i dent i f y t he r ecei ver  of  t he f uel  and t o al l ow 
access t o t he f uel . ]   Mat er i al s of  const r uct i on must  be st ai nl ess st eel ,  
al umi num,  or  car bon st eel  wi t h el ect r ol ess ni ckel  pl at ed or  i nt er i or  epoxy 
coat ed i nt er nal s.   The epoxy coat i ng must  be i n accor dance wi t h 
MI L- PRF- 4556.

[ 2. 8. 2   Tur bi ne Met er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   These met er s ar e sel dom used as t hey have 
sever al  i ssues ( see bel ow) .   However ,  t hey ar e 
al l owed t hr oughout  UFC 3- 460- 01 at  t r uck,  r ai l car ,  
and mar i ne of f l oadi ng and l oadi ng syst ems;  and at  
pi pel i ne r ecei pt  st at i ons.   They ar e ver y usef ul  on 
mar i ne and pi pel i ne r ecei pt  appl i cat i ons wi t h f l ow 
r at es gr eat er  t han 4540 l pm 1, 200 gpm as posi t i ve 
di spl acement  met er s ar e pr ohi bi t i vel y expensi ve over  
t hat  s i ze.   Do not  use at  t r uck or  r ai l car  l oadi ng 
or  of f l oadi ng,  or  on any r ecei pt  or  i ssue 
appl i cat i on wher e t he vol ume t o be measur ed i s l ess 
t han 100, 000 gal l ons wi t hout  per mi ssi on of  t he 
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Ser vi ce Headquar t er s or  of f i c i al l y  desi gnat ed 
al t er nat e.   For  OCONUS l ocat i ons,  consi der  met er  
r egi st er s t o r ead i n l i t er s.   For  i nst al l at i ons wi t h 
l ess t han 10 pi pe di amet er s of  st r ai ght  pi pe 
upst r eam of  t he met er  and 5 pi pe di amet er s 
downst r eam of  t he met er ,  pr ovi de f l ow st r ai ght ener s 
bef or e t ur bi ne met er s.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Tur bi ne met er s have sever al  i ssues:

a.   They cannot  be f i el d cal i br at ed usi ng a met er  
pr over .   Most  ar e r emoved and sent  back t o t he 
f act or y f or  cal i br at i on.

b.   They cont i nue t o spi n f or  a f ew seconds af t er  
f l ow st ops,  and keep measur i ng whi l e t hey spi n.   
They t her ef or e cannot  meet  t he cust ody t r ansf er  
r equi r ement s f or  t r uck or  r ai l car  l oadi ng and 
of f l oadi ng as t he quant i t i es ar e t oo smal l .

NOTE:   Consi der  on smal l er  pumpi ng syst ems ( 600 gpm 
or  l ess)  i n t he pumphouse i n l i eu of  vent ur i  t ubes.

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

Vol umet r i c Tur bi ne Fl ow Met er  must  be a t ur bi ne t ype met er  desi gned f or  a 
cont i nuous f l ow of  [ 4540]  [ _____]  l pm [ 1200]  [ _____]  GPM,  const r uct ed of  
316 st ai nl ess st eel .   The t ur bi ne met er  must  be suppl i ed wi t h Cl ass 150 
st ai nl ess st eel  ASME f l anges,  be capabl e of  [ 1900]  [ 1965]  kPa [ 275]  [ 285]  
psi g syst em pr essur e,  and must  be sui t abl e f or  hydr ost at i c t est i ng of  
[ 1900]  [ 1965]  kPa [ 275]  [ 285]  psi g.   Met er  must  be f act or y cal i br at ed f or  
[ F- 24 ]  [ JP- 4 ]  [ JP- 5 ]  [ JP- 7 ]  [ JP- 8 ]  [ j et  f uel ]  [ mogas]  [ avgas]  
[ di esel ]  [ bi o- di esel ]  [ E- 85]  [ bur ner  f uel  oi l s ]  [ _____] .   The measur i ng 
el ement  of  t he t ur bi ne wi l l  consi st  of  a st r ai ght  bl ade,  un- r i mmed cent r al  
r ot or ,  r ot at i ng about  a cent r al  r ot or  shaf t  t hat  i s  suppor t ed bi l at er al l y 
wi t hi n t he i nsi de di amet er  of  t he met er  body by cyl i ndr i cal  shaped spr i ng 
c l i ps t hat  mai nt ai n t he shaf t  and t ur bi ne r ot or  on t he cent er  l i ne of  t he 
met er  body i ndependent  of  syst em pr essur es and t emper at ur es.   The 
cyl i ndr i cal  shaf t  c l i ps al so wi l l  count er act  swi r l  and pr esent  a uni f or m 
f ul l y t ur bul ent  f l ow pr of i l e and uni f or m boundar y l ayer  t o t he cones and 
t ur bi ne r ot or .   The t ur bi ne met er  wi l l  have an accur acy of  pl us/ mi nus 0. 5 
per cent  over  a 10: 1 r ange and a l i near i t y of  up t o pl us/ mi nus 0. 25 per cent  
may be at t ai ned wi t h pr emi um cal i br at i on.   Repeat abi l i t y  of  t he t ur bi ne 
met er  wi l l  be 0. 1 per cent  of  r eadi ng over  t he ent i r e r ange of  t he s i ze of  
t he t ur bi ne sel ect ed.   The t ur bi ne met er  must  be appr oved by US NI ST f or  
sol vent ,  gasol i ne,  di esel  f uel ,  f uel  oi l ,  and et hanol  f or  use on cust ody 
t r ansf er  appl i cat i ons. [   Pr ovi de t ur bi ne met er  wi t h f l ow st r ai ght ener . ]

The t ur bi ne met er  wi l l  be suppl i ed compl et e wi t h an i nt egr al l y mount ed 
Mul t i - Funct i on Mi cr opr ocessor  Based Rat e I ndi cat or  /  Tot al i zer  wi t h Fi el d 
Pr ogr ammabi l i t y  and Backl i t  Di spl ay i n an Al umi num Encl osur e.   The 
encl osur e must  be r at ed f or  expl osi on pr oof  envi r onment s.   I nput  power  
must  be sel f -  cont ai ned bat t er y,  10- 14 VDC or  20- 28 VDC.   Out put s must  
i ncl ude 4- 20mA out put  and pul se out put .   A r eset  magnet ,  al umi num uni on,  
and 2- wi r e Mol ex s i gnal  cabl e wi l l  al so be i ncl uded wi t h t he 
I ndi cat or / Tot al i zer .   The I ndi cat or / Tot al i zer  must  have t emper at ur e 
compensat i on wi t h a f our  wi r e RTD i nput  as wel l  as t he abi l i t y  f or  RS232 
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dat a l oggi ng.

] [ 2. 9   TANK RECEI PT SLOWFI LL FLOWRATE I NDI CATOR

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  per  Ser vi ce Headquar t er s or  of f i c i al l y  
desi gnat ed al t er nat e.   Use t o ensur e t hat  a f uel  
st or age t ank i s f i l l ed at  l ow vel oci t y unt i l  t he 
i nl et  i s  cover ed i n or der  t o mi ni mi ze f uel  spl ashi ng 
and st at i c char ge bui l dup.

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

Met er  must  consi st  of  cor ner  t apped or i f i ce f l anges,  or i f i ce f l ange pl at e,  
di f f er ent i al  pr essur e gauge,  and associ at ed f l ow char t .   The nor mal  f l ow 
r ange i s 0 t o 36 L/ s 600 gpm.   Or i f i ce f l anges must  be ANSI  Cl ass 150 and 
must  be const r uct ed of  Type 304 or  304L st ai nl ess st eel .   Or i f i ce Bet a 
val ue must  be 0. 7,  wi t h a maxi mum pr essur e l oss of  no mor e t han 20 kPa at  
36 L/ s 3 psi  at  600 gpm.   Di f f er ent i al  pr essur e gauge must  have a di spl ay 
of  0- 30 met er s 0- 100 f eet  wat er  col umn.   A hand char t  must  be pr ovi ded 
whi ch shows t he f l ow ( L/ s gpm)  f or  t he pr essur e dr op i ndi cat ed on t he 
di f f er ent i al  pr essur e gauge.   A not e must  be added:  Tank must  not  be 
f i l l ed f ast er  t han [ _____]  l pm [ _____]  gpm ( one m/ s 3 f ps)  whenever  t he 
f uel  i s  not  i n cont act  wi t h t he f l oat i ng pan ( t ank f uel  r ecei pt  out l et  i s  
cover ed by one met er s 3 f eet  of  f uel  when no f l oat i ng pan i s pr esent ) .

] 2. 10   MI SCELLANEOUS USE PUMPS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   API - 610 pumps ( r ef er  t o Sect i on 33 52 43. 23 
AVI ATI ON FUEL PUMPS)  must  be used f or  t he pr i me 
mover s i n syst ems t hat  l oad and of f l oad t r ucks,  
r ai l car s,  shi ps,  bar ges,  and f or  pi pel i ne t r ansf er .   
Pumps used her e ar e f or  mi scel l aneous use onl y 
unl ess ot her wi se di r ect ed by t he Ser vi ce 
Headquar t er s or  of f i c i al l y  desi gnat ed al t er nat e.   
See UFC 3- 460- 01 f or  gui dance.

Sel f - pr i mi ng cent r i f ugal  pumps ar e pr i mar i l y used 
f or  syst ems t hat  occasi onal l y of f - l oad over  t he r oad 
t ank t r ucks usi ng t he di r ect  of f - l oadi ng t ype 
syst em.   See UFC 3- 460- 01 on t he l i mi t ed t i mes when 
t hi s t ype of  syst ems i s used.

ANSI  Type pumps ar e used f or  j ockey pumps.

Submer si bl e pumps ar e used at  gas st at i ons when t he 
di spenser  does not  have i t s own pump.   They ar e al so 
somet i mes used as t r ansf er  pumps f r om f uel  t anks t o 
day t anks f or  gener at or s and ot her  s i mi l ar  l i ght  
dut y pumpi ng si t uat i ons.

Do not  use sl i di ng vane r ot ar y pumps t o l oad or  
of f l oad t r ucks as t hey can gener at e t oo much 
pr essur e and cannot  be t hr ot t l ed t o l i mi t  f l ow r at e.

I ndi cat e t he capaci t y,  di schar ge head pr essur e,  Net  
posi t i ve suct i on head avai l abl e,  over al l  ef f i c i ency,  
Vol t age,  phase,  f r equency,  et c. ,  r equi r ed f or  each 
pump.
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I ndi cat e t he cont r ol  sequences f or  pumps on t he 
dr awi ngs.

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

Pumps must  be dr i ven by an expl osi on- pr oof  mot or  f or  Cl ass I ,  Di v i s i on l ,  
Gr oup D hazar dous l ocat i ons as def i ned i n NFPA 70.   Pump assembl i es 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.   Pump mot or s must  be non- over l oadi ng 
t hr oughout  t hei r  ent i r e pump cur ve.

2. 10. 1   Submer si bl e Pump

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Submer si bl e pumps may be used f or  bot h above 
and bel owgr ound t anks.   Check manuf act ur er ' s dat a 
s i nce t hese t ype pumps may onl y be capabl e of  
handl i ng gasol i ne or  di esel  f uel s.

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

Pump must  be t he [ s i ngl e- ] [ mul t i - ] st age,  ver t i cal  t ype.   Pump and mot or  
combi nat i on must  oper at e t ot al l y submer ged i n t he pr oduct  of  t he st or age 
t ank.   Pump must  ext end wi t hi n 150 mm 6- i nches of  t he st or age t ank 
bot t om.   Pump f uel  i nl et s must  be hor i zont al .   Pump mount i ng must  
compl et el y suppor t  bot h t he wei ght  and vi br at i on of  t he pump.   Pump must  
i ncl ude a st eel  l i f t i ng l ug capabl e of  suppor t i ng t he wei ght  of  t he ent i r e 
pump and mot or  assembl y.   Pump must  i ncl ude a ver t i cal  sol i d shaf t  mot or ,  
base mount i ng f l ange,  hor i zont al  pump di schar ge,  l ow net  posi t i ve suct i on 
head ( NPSH)  f i r st  st age i mpel l er s,  and dynami c and t hr ust  bal anci ng of  
i mpel l er s.   Pump must  be accessi bl e f or  ser vi c i ng wi t hout  di st ur bi ng 
connect i ng pi pi ng.   Pump basepl at e,  casi ng,  and bear i ng housi ng must  be of  
cast  i r on const r uct i on.   Pump must  be pr ovi ded wi t h a st ai nl ess st eel  one 
pi ece pump shaf t .   I nt er nal  pump component s i n di r ect  cont act  wi t h t he 
f uel  t o be handl ed must  be of  compat i bl e const r uct i on.   Pump 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.   Pr ovi de pump wi t h [ t hr eaded] [ f l anged]  end pi pi ng 
connect i ons.

2. 10. 2   ANSI  Type Cent r i f ugal  Pump

a.   Over l oadi ng,  hor i zont al ,  cent r i f ugal  t ype.   Pump must  have a r adi al l y 
spl i t  casi ng wi t h an open i mpel l er  and Cl ass 300 f l anged connect i ons.   
The pump suct i on and di schar ge f l ange ar r angement  must  conf or m t o 
ASME B73. 1.

b.   Casi ng di schar ge must  be ver t i cal  cent er l i ne di schar ge.   Medi um and 
l ar ge f r ame pump casi ngs must  i ncor por at e cent er l i ne suppor t  f eet  as 
r equi r ed by API  STD 610.   Smal l  f r ame pumps must  not  have casi ng 
f eet .   The casi ng and back cover  wal l  t hi ckness wi l l  i ncl ude 3. 2 mm 
1/ 8- i nch cor r osi on al l owance.   The suct i on and di schar ge neck must  be 
dr i l l ed and t apped wi t h 6. 4 mm 1/ 4- i nch NPT connect i ons,  f or  pr essur e 
gauges [ and] [ or ]  auxi l i ar y pi pi ng.   A r ot at i on ar r ow wi l l  be cast  on 
t he sur f ace of  t he casi ng t o i ndi cat e t he pr oper  di r ect i on of  r ot at i on.

c.   Repel l i ng vanes must  be cast  on t he back si de of  t he i mpel l er .   The 
i mpel l er  hubs must  i ncor por at e a t hr eaded f i t  t o t he pump shaf t  seal ed 
by a Tef l on O r i ng i n t he hub.   The i mpel l er  must  be bal anced t o I SO 
speci f i cat i on G. 6. 3,  wi t h opt i on f or  G2. 5,  unl ess ot her wi se speci f i ed.  
Bal anci ng must ,  unl ess det r i ment al  t o t he component  or  i t s 
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per f or mance,  be at t ai ned by t he r emoval  of  mat er i al .

d.   The back cover  must  be f ast ened t o t he pump casi ng wi t h a conf i ned 
t ype gasket  i ner t  t o t he f l ui d bei ng pumped.   Seal s must  be car t r i dge 
t ype end f ace mechani cal  seal s.   The met hod of  l ubr i cat i on must  be oi l  
bat h.   The t hr ust  bear i ngs must  be l ocked i nt o t he car t r i dge by a 
bol t - on r et ai ner  cover .   Snap r i ng bear i ng r et ai ner s ar e not  
accept abl e.   The r adi al  bear i ng must  be per mi t t ed t o s l i de wi t hi n t he 
i nsi de di amet er  of  t he bear i ng f r ame t o pr event  axi al  l oad and per mi t  
r adi al  l oad onl y.   Doubl e r ow f i l l ed s l ot  bear i ngs ar e not  
accept abl e.   Bear i ngs must  be desi gned f or  a mi ni mum L- 10 l i f e of  
60, 000 hour s.   Angul ar  cont act  t hr ust  bear i ngs,  as r equi r ed by 
API  STD 610,  ar e r equi r ed.   The pumps must  at  mi ni mum be f i t t ed wi t h 
t he f ol l owi ng bear i ngs:

( 1)  Smal l  Fr ame Pumps ( ANSI  AA t hr ough A50) :

( a)  The t hr ust  bear i ng:  a 5308,  AHC3 cl ear ance,  doubl e r ow,  deep 
gr oove bear i ng.   A pai r  of  7308 BEGAY,  back t o back angul ar  
cont act  bear i ngs must  be pr ovi ded as an opt i on when r equi r ed.

( b)  The r adi al  bear i ng:  a 6308,  C3 cl ear ance,  s i ngl e r ow,  deep 
gr oove.

( 2)  Medi um Fr ame Pumps ( ANSI  A60 t hr ough A80) :

( a)  The t hr ust  bear i ng:  a pai r  of  7310 BEGAY cl ear ance,  back t o 
back angul ar  cont act  bear i ngs.

( b)  The r adi al  bear i ng:  a 6310 C3 cl ear ance,  s i ngl e r ow,  deep 
gr oove.

( 3)  Lar ge Fr ame Pumps ( ANSI  A90 t hr ough A120:

( a)  The t hr ust  bear i ng:  a pai r  of  7314 BEGAY cl ear ance,  back t o 
back angul ar  cont act  bear i ngs.

( b)  The r adi al  bear i ng:  a 6314 C3 cl ear ance si ngl e r ow,  deep 
gr oove.

e.   The pump shaf t  must  be of  sol i d const r uct i on.   Shaf t  s l eeves ar e not  
accept abl e.   I n or der  t o est abl i sh sat i sf act or y mechani cal  seal  l i f e,  
t he t ot al  shaf t  def l ect i on at  t he pr i mar y seal  f aces,  under  t he most  
sever e dynami c condi t i ons,  must  be l i mi t ed t o 0. 05 mm 0. 002- i nch,  as 
r equi r ed by API  STD 610.   To achi eve t hi s,  t he st i f f ness r at i os 
( L3/ D4) ,  wher e L= l engt h of  shaf t  f r om i mpel l er  cent er l i ne t o near est  
bear i ng i n i nches and D= shaf t  di amet er  under  t he seal  i n mi l l i met er s 
i nches,  must  not  exceed t he f ol l owi ng val ues:

Shaf t  Si ze at  Seal L3/ D4

Shaf t s 38 mm 1. 5 i nch 46

Shaf t s gr eat er  t han 38 mm 1. 5 i nch,  50 mm 
2. 0 i nch

20

Shaf t s gr eat er  t han 50 mm 2 i nch 19

f .   The bear i ng f r ame must  be cast  i r on,  wi t h r adi al  f i ns f or  maxi mum 
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cool i ng.  The oi l  sump must  cont ai n a mi ni mum of  . 23L 8 ounces of  oi l  
f or  smal l  f r ame pumps,  . 71 L 24 ounces of  oi l  f or  mi d- f r ames and . 94 L 
 32 ounces of  oi l  f or  l ar ge.   The oi l  l evel  wi t hi n t he bear i ng f r ame 
must  be moni t or ed by an oi l  s i ght  gl ass.   Two magnet i c pi pe pl ugs must  
be l ocat ed near  t he bot t om of  t he bear i ng f r ame.   The oi l  f i l l  f i t t i ng 
at  t he t op must  be of  nyl on wi t h an easi l y r emovabl e cap f or  addi ng 
oi l .   Tr i co or  bot t l e t ype const ant  l evel  oi l er s ar e not  accept abl e.   
Each end of  t he bear i ng f r ame assembl y must  i ncor por at e non- cont act i ng 
l abyr i nt h oi l  seal s.   Thi s t ype of  seal  i s  r equi r ed by API  STD 610 t o 
el i mi nat e shaf t  damage due t o f r et t i ng and t o el i mi nat e t he heat  
gener at ed by t he use of  cont act  t ype l i p seal s.   Ot her  seal  syst ems 
wi l l  be consi der ed onl y i f  t hey ar e non- f r et t i ng.   Shaf t  cont act i ng 
t ype l i p seal s wi l l  not  be accept ed.

g.   The t hr ust  bear i ng end of  t he bear i ng f r ame must  be capabl e of  
pr eci s i on i mpel l er  adj ust ment s wi t hout  t he need t o add or  r emove 
shi ms.   The mi ni mum del i neat i on must  be . 08 mm 0. 003- i nch and per mi t  
i mpel l er  c l ear ance set t i ngs or  r eadj ust ment s wi t hout  t he need t o 
r emove t he bear i ng f r ame f r om t he vol ut e sect i on and wi t hout  r equi r i ng 
shi ms,  di al  i ndi cat or s,  f eel er  gauges or  di sassembl y.

h.   The pump must  be of  t he back pul l - out  desi gn t o per mi t  t he r emoval  of  
t he ent i r e bear i ng f r ame assembl y,  i ncl udi ng shaf t ,  mechani cal  seal ,  
and i mpel l er ,  wi t hout  di st ur bi ng t he pump di schar ge and suct i on pi pi ng 
and wi t hout  di st ur bi ng t he mot or  ( except  f or  pumps equi pped wi t h 
C- Fr ame mot or  adapt or s) .   Smal l  f r ame and medi um f r ame pumps must  have 
a bear i ng f r ame f oot  t hat  wi l l  suppor t  t he power  end i n an upr i ght  
posi t i on when r emoved f r om t he wet  end f or  ser vi ce.   A spacer  t ype 
coupl i ng must  be f ur ni shed on non- mot or  adapt er  pumps t o al l ow r emoval  
of  t he power  end wi t hout  di st ur bi ng t he mot or .

i .   The pump must  have t he capabi l i t y  of  i ncor por at i ng a C- Fr ame mot or  
adapt er ,  whi ch per mi t s mount i ng of  mot or s up t o NEMA f r ame si ze 256TC 
f or  smal l  f r ame,  405TC ( 447TSC)  f or  medi um f r ame,  and 449T( S) C f or  
l ar ge f r ame,  wi t hout  t he need f or  par al l el  and angul ar  al i gnment  
measur ement s and adj ust ment s.   The mot or  adapt er  may be equi pped wi t h 
adj ust abl e f eet  i n or der  t o avoi d f r ame sof t  f oot  and el i mi nat e t he 
need t o use shi ms under  t he adapt er  assembl y.

j .   The pump must  be const r uct ed of  t he f ol l owi ng mat er i al s:

( 1)  The pump casi ng and back cover / seal  chamber  must  be const r uct ed of  
ASTM A743 CF8M.

( 2)  The i mpel l er  must  be open t ype,  cast  i n ASTM A351 CD4MCU.

( 3)  The pump shaf t  must  be const r uct ed of  sol i d 316SS ( ASTM A276 T316)  
or  17- 4PH ( ASTM A 564 T630)  as r equi r ed by t he appl i cat i on.  
Bi met al l i c  shaf t s ar e accept abl e.

2. 10. 3   Sl i di ng Vane Rot ar y Pump

Pump must  be a s l i di ng vane t ype r ot ar y pump.   The pump const r uct i on must  
per mi t  t he r emoval  of  t he r ot or  and sl i di ng vanes wi t hout  di sconnect i ng 
t he pump.   Pump capaci t y must  be 189 l i t er s [ 50] [ _____]  gal  per  mi nut e 
wi t h a di f f er ent i al  head of  17. 4 met er s [ 57] [ _____]  f eet .   The pump and 
mot or  must  be mount ed on a st eel  subbase.   The mot or  must  have suf f i c i ent  
power  f or  t he ser vi ce r equi r ed,  be of  a t ype appr oved by t he manuf act ur er  
of  t he pump,  be sui t abl e f or  avai l abl e el ect r i c ser vi ce,  be t ot al l y 
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encl osed,  f an cool ed,  TEFC,  and conf or m t o t he r equi r ement s of  Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pump must  be pr ovi ded wi t h 
st ai nl ess suct i on scr een.

2. 10. 4   Sel f - pr i mi ng Cent r i f ugal  Pump

a.   The pump must  be a s i ngl e- st age,  hor i zont al ,  cent r i f ugal  t ype 
consi st i ng of  a cent r i f ugal  i mpel l er  combi ned wi t h a vane- t ype r ot ar y,  
posi t i ve evacuat i ng,  vol umet r i c- di spl acement  pr i mi ng uni t ,  mount ed on 
a common shaf t .   Pump must  meet  MI L- P- 52327C.

b.   The pump must  be such t hat  al l  r ot at i ng par t s may be r emoved wi t hout  
di sconnect i on of  t he suct i on or  di schar ge pi pi ng.

c.   The pump must  oper at e dr y f or  not  l ess t han 1- hour  wi t hout  damage or  
per manent  def or mat i on of  movi ng par t s af t er  t he pump has been oper at ed 
by t he pet r ol eum pr oduct s.

d.   The pr i mi ng uni t  must  be a vane- t ype r ot ar y,  posi t i ve,  
vol umet r i c- di spl acement  uni t  mount ed on t he same shaf t  as t he 
cent r i f ugal  i mpel l er .   The pr i mi ng uni t  must  evacuat e ai r  f r om t he 
suct i on pi pi ng and t her eby i ni t i al l y  pr i mi ng t he cent r i f ugal  i mpel l er  
and r est or i ng l ost  pr i me dur i ng t he oper at i on of  t he pump.   A 
st ai nl ess st eel  sel f - c l eani ng st r ai ner  must  be pr ovi ded i n t he 
pr i mi ng- uni t  i nt ake l i ne.

e.   The mot or  must  have suf f i c i ent  power  f or  t he ser vi ce r equi r ed,  be of  a 
t ype appr oved by t he manuf act ur er  of  t he pump,  be sui t abl e f or  
avai l abl e el ect r i c ser vi ce,  be t ot al l y encl osed,  f an cool ed,  TEFC,  and 
conf or m t o t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.

f .   Capaci t y must  be [ 1135]  [ _____]  l i t er s [ 300] [ _____]  gpm agai nst  a 
t ot al  head of  [ 46]  [ _____]  met er s [ 150] [ _____]  f eet  when dr i ven at  
3600 r pm.   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  50 per cent  of  r at ed f l ow 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 net  posi t i ve suct i on 
head r equi r ed at  t he cent er  of  t he i mpel l er  must  not  exceed 2 met er s 6 
f eet .

g.   Pump must  consi st  of  a cent r i f ugal  i mpel l er  combi ned wi t h an i nt egr al  
var i abl e- capaci t y vane t ype pr i mi ng uni t  l ocat ed wi t hi n t he mai n 
cent r i f ugal  housi ng.   The vane t ype posi t i ve pr i mi ng uni t  must  be 
capabl e of  i ni t i al l y  pr i mi ng t he pump and of  r est or i ng pr i me dur i ng 
oper at i on agai nst  back pr essur es t o 55 kPa 8 psi .   The ai r  r el ease 
must  enabl e t he pump t o pr i me at  any di schar ge head pr essur e f r om zer o 
f eet  t o maxi mum di schar ge head and must  r el ease dr i p- f r ee t o t he 
at mospher e and dr ai n any l i qui d back i nt o t he cent r i f ugal  pump.

h.   The vane pump must  be posi t i vel y dr i ven by t he mai n pump shaf t .   No 
gear s or  pumps must  be r equi r ed t o oper at e t he pr i mar y pump.   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 
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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.

i .   Pump must  i ncl ude pr ovi s i ons f or  at t achi ng a vacuum gauge on t he 
suct i on s i de and a pr essur e gauge on t he di schar ge si de.

j .   The pump must  be f i t t ed wi t h a mechani cal - t ype pump shaf t  seal  f or  
c l osur e bet ween t he st at i onar y pump case and t he pump shaf t .   The seal  
must  be capabl e of  ef f ect i vel y seal i ng a pr essur e equal  t o 1- 1/ 2 t i mes 
t he pump shut  of f  head.   The mechani cal - t ype shaf t  deal  must  be a 
st andar d pr oduct  of  pr oven mat er i al  and desi gn.   The seal i ng sur f ace 
must  be sel f - al i gni ng and must  be r eadi l y r emovabl e f or  r epai r  or  
r epl acement  wi t hout  r emovi ng t he el ect r i c mot or  f r om t he base.   The 
seal i ng sur f aces must  be const r uct ed of  car bon/ ni - r esi st ,  and t he 
el ast omer s must  be vi t on.   The r ot at i ng member  must  be pi n dr i ven by 
t he pump shaf t ,  or  must  be f i r ml y r et ai ned on t he pump shaf t  by a snap 
r i ng or  ot her  sui t abl e means.   Mat er i al s used as seal i ng member s or  
el ast omer s must  be i mper vi ous t o t he del et er i ous act i on of  t he 
speci f i ed pr oduct .   Al l  par t s of  t he seal  must  be r esi st ant  t o 
cor r osi on and oxi dat i on.

k.   The pump shaf t  must  be f abr i cat ed f r om 410 st ai nl ess st eel .   The shaf t  
must  be t ur ned,  gr ound and pol i shed,  and har dened t o r esi st  wear  wher e 
t he shaf t  passes t hr ough t he seal  and bear i ngs.   The shaf t  must  be 
suppor t ed i n t he shaf t  housi ng by means of  heavy dut y,  ant i - f r i c t i on,  
seal ed t ype bal l  bear i ngs.

l .   The pump shaf t  must  be coupl ed t o t he mot or  shaf t  by means of  a 
f l exi bl e coupl i ng havi ng suf f i c i ent  t or s i onal  st r engt h t o accommodat e 
t he r at ed mot or  hor sepower .   The coupl i ng must  be capabl e of  handl i ng 
angul ar  and non- par al l el  al i gnment .

m.   The pump case must  be duct i l e i r on.   Fl ange r at i ngs must  be cl ass 105 
kg 125- pound per  ANSI  St andar d,  and f l anges must  be f aced and dr i l l ed.

n.   The i mpel l er  must  be of  t he c l osed t ype,  and must  be st at i cal l y and 
dynami cal l y bal anced.   The i mpel l er  must  be const r uct ed of  al umi num 
356- T6.

[ 2. 10. 5   Jockey Pump

The pump must  have t he capaci t y of  not  l ess t han 19 l pm 5 gpm agai nst  a 
t ot al  head of  73 met er s 240 f eet  when dr i ven at  3600 r pm and be an ANSI  
t ype cent r i f ugal  pump.

] 2. 11   PACKAGED TRUCK OFFLOAD SYSTEM

The t r uck of f l oad syst em must  be a f act or y f abr i cat ed and ski d mount ed 
uni t .

2. 11. 1   Of f l oad Pump ( OP)

Ref er  t o Sect i on 33 52 43. 23 AVI ATI ON FUEL PUMPS.

2. 11. 2   Ai r  El i mi nat or  Tank

2. 11. 2. 1   Tank Housi ng 

Each Tank housi ng must  be f abr i cat ed f r om car bon st eel  and must  be 
i nt er nal l y coat ed wi t h an epoxy coat i ng i n accor dance wi t h MI L- PRF- 4556.   
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Coat  t he ext er i or  wi t h al kyd r esi n pr i mer  ( uni ver sal  met al  pr i mer ) .   Each 
uni t  must  be const r uct ed and l abel ed i n accor dance wi t h 
ASME BPVC SEC VI I I  D1.   The housi ng must  be desi gned f or  a wor ki ng 
pr essur e of  600 kPa 90 psi g.   The i nl et  and out l et  connect i ons must  be 
pr ovi ded wi t h r ai sed f ace f l anges f aced and dr i l l ed i n compl i ance wi t h 
ASME B16. 5,  Cl ass 150.   The conf i gur at i on of  t he ai r  el i mi nat or  t anks must  
be as shown on t he dr awi ngs.

2. 11. 2. 2   Si ght  Gauge 

Pr ovi de a 125 mm 5- i nch ar mor ed,  c l ear  bor osi l i cat e ( Pyr ex)  gl ass l i qui d 
l evel  gauge f or  obser vi ng f uel  l evel  i n t he t ank.   The gauge must  be 
equi pped wi t h st ai nl ess st eel  bal l  checks i n bot h t he upper  and l ower  
f i t t i ngs,  an upper  and l ower  shut of f  val ve,  and a bot t om bl owof f  cock.   
The gauge wi l l  cont ai n a col or ed densi t y sensi t i ve bal l .   Gl ass must  be 
pr ot ect ed by a mi ni mum of  f our  guar d r ods.

2. 11. 2. 3   Hi gh Level  Shut of f  

The vent  connect i on must  have a st ai nl ess st eel  hi gh l evel  shut of f  
mechani sm t o act  as an over f i l l  pr event i on devi ce t o keep f uel  f r om goi ng 
out  t he vent .

2. 11. 2. 4   Level  Sensor s 

The l evel  sensor s must  be ul t r asoni c t i p sensi t i ve l evel  cont r ol  swi t ches,  
NEMA 7/ 9,  weat her pr oof ,  expl osi on pr oof  f or  Cl ass I ,  Di v I ,  Gr oup D,  
t emper at ur e T2D ( 215 degr ees C 419 degr ees F) ,  120- vol t  i nput  power ,  SPST 
r el ay out put ,  25 mm one- i nch f l anged mount i ng.

2. 11. 2. 5   Vent  

Tank vent  out l et  must  be equi pped wi t h pr essur e- vacuum br eat her  vent ,  
al umi num const r uct i on wi t h weat her  hood and wi t h f l uor oel ast omer  pal l et  
seat  i nser t s,  hi gh densi t y scr eens,  st ai nl ess st eel  i nt er nal s,  wi t h 
pr essur e r el i ef  set t i ng at  20 gr ams 0. 5 oz per  squar e mm i nch,  and vacuum 
r el i ef  set  at  1350 gr ams 32 oz per  squar e mm i nch.   Pr essur e vent i ng 
capaci t y must  be 151 cubi c m 5400 cubi c f eet  per  hour ,  vacuum capaci t y 
must  be 136 cubi c m 5000 cubi c f eet  per  hour .

2. 11. 3   Non- Sur ge Check/ Ai r  Bl ock Val ve

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES.

2. 11. 4   Of f l oad Fuel  Hose 

The of f l oad f uel  hose must  be 100 mm 4- i nch,  l i ght wei ght ,  f l exi bl e,  mi ni mum
 200 mm 8- i nch bend r adi us,  non- pr essur i zed of f l oadi ng hose const r uct ed of  
ni t r i l e r ubber ,  r i gi d PVC hel i x,  synt het i c br ai di ng,  smoot h bor e,  
cor r ugat ed out er  di amet er ,  non- col l apsi bl e,  t hr eaded,  mal e NPT,  bot h ends,  
and have UV pr ot ect i on.  

2. 11. 5   Of f l oad Si ght  Fl ow I ndi cat or

The Tr uck Of f l oad si ght  f l ow i ndi cat or  must  be 100 mm 4- i nch waf er  pat t er n 
s i ght  gl ass,  pl ane i ndi cat or  al umi num const r uct i on.

SECTI ON 33 57 55  Page 34



[ 2. 11. 6   Fl ood Li ght s

Mount  t hr ee f l oodl i ght s on t he of f  l oad ski d,  appr oxi mat el y 3. 66 m 12 f oot  
hi gh,  t wo on one pol e,  one on anot her  pol e t o pr ovi de 10 f c of  i l l umi nance 
at  t he of f l oad connect i on poi nt  and 1 f c of  gener al  i l l umi nat i on i n t he 
of f l oad ar ea.   Fi xt ur es must  oper at e on 277 vol t s,  s i ngl e phase,  60 Hz.   
Lumi nai r es must  be r at ed f or  i nst al l at i on i n wet  l ocat i ons and have nar r ow 
ver t i cal  and wi de hor i zont al  beam spr ead.  Lumi nai r es must  be br onze i n 
col or  and accept  50 mm 2- i nch knuckl e mount i ng.   Pr ovi de a manual  swi t ch 
f or  cont r ol .   See Sect i on 26 56 00 EXTERI OR LI GHTI NG f or  appl i cabl e 
r equi r ement s.

] 2. 11. 7   Fl owmet er

Met er  must  be posi t i ve di spl acement  t ype as i ndi cat ed i n par agr aph METERS,  
desi gned f or  a cont i nuous f l ow of  [ 600] [ 300]  GPM.

[ 2. 11. 8   Gr oundi ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i f  t he t ank t r ucks t o 
be l oaded/ unl oaded have a pl ug- i n connect i on f or  
such a syst em.   I ndi cat e on t he dr awi ngs t he t ype of  
connect i on r equi r ed f or  a Gr oundi ng Ver i f i cat i on 
Uni t .   Del et e t he second par agr aph i f  a gr oundi ng 
cabl e and cl amp connect i on wi l l  be suf f i c i ent .

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

The ski d must  be equi pped wi t h a sel f  wi ndi ng gr oundi ng cabl e r eel .   The 
cabl e must  be at  l east  15 m 50 f eet  l ong.   The cabl e r eel ,  t he gr oundi ng 
cabl e and t he connect i on c l amp must  be i n accor dance wi t h CI D A- A- 50696.

] [ 2. 11. 9   Gr oundi ng Ver i f i cat i on Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Syst em can connect  t o a t ank t r uck by usi ng 
ei t her  a gr oundi ng cl amp or  pl ug.   For  a gr oundi ng 
pl ug t o wor k,  t he t ank t r ucks must  have an 
appr opr i at e r ecept acl e.   Coor di nat e wi t h t he Usi ng 
Agency t o det er mi ne i f  pl ugs ar e needed and i f  so 
what  t ype.

The swi t ch cont act  i n t he cont r ol  modul e can be used 
t o i ni t i at e var i ous i nt er l ock f unct i ons ( e. g. ,  st op 
pumps,  c l ose val ves,  i ni t i at e al ar ms) .   I ndi cat e t he 
desi r e i nt er l ock cont r ol  f unct i ons on t he dr awi ngs.

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

Syst em must  i ncl ude gr oundi ng [ c l amp] [ pl ug] ,  gr oundi ng cabl e,  and 
moni t or i ng and cont r ol  modul e.   Syst em must  aut omat i cal l y and cont i nual l y 
moni t or  and ver i f y a l ow- r esi st ance st at i c di ssi pat i on pat h ( l ess t han [ 10 
Ohms] [ _____] )  bet ween connect i ng t anker  and t he desi gnat ed gr ound poi nt . [   
Gr oundi ng cl amp must  conf or m t o MI L- DTL- 83413 and MI L- DTL- 83413/ 7. ] [   
Gr oundi ng pl ug must  [ conf or m t o MI L- DTL- 83413 and MI L- DTL- 83413/ 4]  
[ ______] . ]   Gr oundi ng cabl e must  be cor r osi on r esi st ant  st eel  st r ands 
sheat hed i n a Hyt r el  j acket .   Cabl e must  be t he spi r al ,  sel f - r et r act i ng 
t ype.   Cabl e must  be a mi ni mum 9 m 30 f eet  i n l engt h.   Moni t or i ng and 
cont r ol  modul e must  be r at ed f or  an expl osi on- pr oof  envi r onment  i n 
accor dance wi t h NFPA 70 f or  Cl ass I ,  Di v i s i on I ,  Gr oup D l ocat i ons.   
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Modul e must  i ncl ude st at us l i ght s ( r ed f or  no gr ound ver i f i cat i on and 
gr een f or  posi t i ve gr ound ver i f i cat i on)  and a l ockabl e bypass swi t ch.   
Modul e must  i ncl ude a swi t ch cont act  t o al l ow i nt er l ock f unct i ons.

] 2. 11. 10   Ot her  Of f l oad Syst em Component s

For  ot her  syst em component s shown on t he dr awi ngs as par t  of  t he of f l oad 
syst em,  r ef er  t o t hi s Sect i on and r ef er  t o t hi s Sect i on.

2. 12   DEAERATOR TANK

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  of f - l oadi ng over  t he r oad t ank t r ucks 
usi ng a di r ect  of f - l oadi ng syst em.   See UFC 3- 460- 01 
f or  when t hi s i s used.

Not e:  I f  t he deaer at or  t ank and downst r eam met er  ar e 
f ol l owed by a f i l t er  separ at or  i n r easonabl y c l ose 
pr oxi mi t y,  t he ai r  bl ock f unct i on can be added t o 
t he f i l t er  separ at or  cont r ol  val ve by addi ng 
sol enoi d enabl e f eat ur e t o t hat  val ve.

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

Deaer at or  t ank must  be const r uct ed of  car bon st eel ,  desi gned,  const r uct ed 
and l abel ed i n accor dance wi t h ASME Code,  Sect i on VI I I ,  Di v i s i on I ,  and 
must  be i nt er i or  epoxy coat ed i n accor dance wi t h MI L- PRF- 4556.   No f er r ous 
or  z i nc- coat ed mat er i al  br onze,  br ass or  ot her  copper  bear i ng al l oys must  
be used i n cont act  wi t h t he f uel .   I t  must  be r at ed f or  a wor ki ng pr essur e 
of  [ 1. 90 Mpa]  [ 1. 97 Mpa]  [ 275 psi g]  [ 285 psi g] .   Uni t  must  be si zed f or  a 
f l ow r at e of  [ _____]  l pm gpm and i ncor por at e 100 mm 4- i nch Cl ass 150 
f l anges per  ASME B16. 5.   Uni t  must  i ncor por at e an i nt er nal  baf f l e/ di f f user  
pl at e t o i nhi bi t  t he passage of  ai r  t hr ough i t s out l et  f l ange.   The uni t  
i s  i nt ended t o pr event  t he passage of  ai r  t hr ough t he downst r eam f l ow 
met er ,  and r equi r es t he use of  a downst r eam ai r / bl ock val ve.   Uni t  t o be 
compl et e wi t h t he f ol l owi ng accessor i es:

a.   A 13 mm 1/ 2- i nch st ai nl ess st eel  s i ght  gauge f or  l evel  i ndi cat i on.

b.   A 50 mm 2- i nch FNPT,  t wo- st age,  aut omat i c ai r  vent  wi t h out l et  check.

c.   A 50 mm 2- i nch FNPT,  st ai nl ess st eel ,  100 mesh,  st r ai ner  f or  under   
Aut omat i c Ai r  Vent  ( AAV) .

d.  A 25 mm one- i nch by 25. 4 mm one- i nch f l anged r el i ef  val ve,  ASME Code,  
set  at  wor ki ng pr essur e.

e.   A 50 mm 2- i nch MNPT,  Expl osi on- pr oof ,  Cl ass I ,  Di v.  I ,  Gr oup D,  s i de 
mount ,  f l oat  t ype l evel  swi t ch,  SPDT,  mount ed a mi ni mum of  635 mm 
25- i nches above t he t ank' s out l et  f l ange,  t o be wi r ed t o t he ai r / bl ock 
val ve.

f .   A 12. 7 mm 1/ 2- i nch f l anged dr ai n val ve.

2. 12. 1   Deaer at or  Tank Ai r  Bl ock Val ve ( DTBV)

Ref er  t o Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES.
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2. 12. 1. 1   Si ze

As i ndi cat ed.

2. 12. 1. 2   Fl ow

As i ndi cat ed.

2. 12. 1. 3   Oper at i on

Deaer at or  bl ock val ve must  be hydr aul i cal l y oper at ed.   Upon a r i se i n ai r  
l evel  i n t he deaer at or  t ank as i ndi cat ed by t he l evel  swi t ch,  t he mai n 
val ve must  c l ose t i ght l y.   The mai n val ve must  r emai n c l osed unt i l  a r i se 
i n t ank f l ui d l evel  above t he l evel  swi t ch occur s.

2. 12. 1. 4   Check Val ve Feat ur e

Val ve must  c l ose r api dl y when out l et  pr essur e exceeds i nl et  pr essur e.

2. 12. 1. 5   Fl ow Cont r ol

Val ve t o l i mi t  f l ow t o [ _____]  l pm gpm.   Sensi ng must  be by or i f i ce.   
Val ve t o modul at e t o l i mi t  f l ow wi t hout  hunt i ng.   Rat e of  f l ow t o be 
manual l y adj ust abl e and ut i l i ze a downst r eam or i f i ce pl at e hol der .

2. 12. 1. 6   St r ai ner

A 40- mesh st ai nl ess st eel  wi r e,  sel f - c l eani ng st r ai ner  must  be pr ovi ded i n 
t he pi l ot  val ve suppl y pi pi ng.

2. 12. 1. 7   Mi ni mum Di f f er ent i al  Pr essur e Feat ur e

The val ve must  be equi pped wi t h a mi ni mum di f f er ent i al  pr essur e pi l ot  t o 
mai nt ai n a di f f er ent i al  pr essur e acr oss t he val ve.   Pr essur e must  be 
adj ust abl e wi t h a r ange of  34 t o 172 kPa 5 t o 25 psi .

2. 12. 1. 8   Openi ng Feat ur e

The val ve must  be equi pped wi t h an adj ust abl e di f f er ent i al  pr essur e pi l ot  
and a qui ck cover  exhaust  syst em t o al l ow t he val ve t o open i n 3- 4 seconds 
when pr essur e i s gr eat er  t han [ _____] [ 207]  kPa [ _____] [ 30]  psi g.

2. 12. 1. 9   Sol enoi d Cont r ol

The val ve must  be pr ovi ded wi t h sol enoi d cont r ol .   The sol enoi d must  c l ose 
t he DTBV upon l ow l evel  al ar m act i vat i on.   The sol enoi d must  be ener gi zed 
t o c l ose.

2. 13   REFUELER TRUCK FI LLSTAND ( PANTOGRAPH TYPE)

For  pant ogr aph st y l e f i l l s t ands,  pr ovi de r ef uel er  and t act i cal  r ef uel er  
t r uck f i l l s t and pant ogr aphs as speci f i ed i n Sect i on 33 52 43. 12 AVI ATI ON 
FUEL PANTOGRAPHS.

2. 14   REFUELER TRUCK FI LLSTAND ( HOSE TYPE)

2. 14. 1   Tr uck Fi l l s t and Hose

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   For  bot t om l oadi ng appl i cat i ons of  r ef uel er s 
and t act i cal  r ef uel er s t hat  uses hoses i nst ead of  
pant ogr aphs,  i ncl ude t hi s par agr aph.   I ndi cat e t he 
s i ze and l engt h of  each hose on t he dr awi ngs.

EI  1529,  as r ef er enced bel ow,  cover s hoses t hat  var y 
i n di amet er  f r om 25 t o 100 mm one t o 4- i nches.   Per  
t he API  st andar d,  hoses ar e t o be cut  t o l engt h by 
t he hose manuf act ur er  and not  spl i ced i n t he f i el d.   
I n addi t i on,  coupl i ngs ar e t o be i nst al l ed on bot h 
ends of  each hose by t he hose manuf act ur er .   
Speci f i cal l y i ndi cat e on t he dr awi ngs t he si ze of  
t he coupl er s r equi r ed.

For  unsuppor t ed hose appl i cat i ons,  suggest  desi gni ng 
a hose t r ay and nozzl e hol der  or  some t ype of  hose 
hangi ng r ack.

a.   Hose Tr ay and Nozzl e Hol der .   Const r uct  t he t r ay 
and hol der  of  ei t her  al umi num or  st ai nl ess st eel  t o 
be compat i bl e wi t h t he pi pi ng.   Desi gn t r ays t o 
suppor t  t he ent i r e l engt h of  t he f uel i ng hose,  al l ow 
f or  dr ai ni ng of  r ai nwat er ,  suppor t  t he f uel i ng hose 
at  t he pr oper  hei ght ,  pr ot ect  t he hose f r om t he 
sun' s ul t r avi ol et  r ays,  and al l ow f or  easy i nser t i on 
and r emoval  of  t he hose.   Suggest  desi gni ng hose 
t r ays wi t h a hi nged cover  when t he t r ays ar e not  
l ocat ed under  a canopy or  r oof .

b.   Hose Hangi ng Rack.   These t ype r acks ar e most  
commonl y pr ovi ded f or  Tank Tr uck Of f - Loadi ng 
Assembl i es.   Ref er  t o DoD St andar d Desi gn AW 
078- 24- 28 " Pr essur i zed Hydr ant  Fuel i ng Syst em Type 
I I I "  f or  det ai l s.

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

Pr ovi de hose t hat  conf or ms t o EI  1529,  Gr ade 2,  Type C,  semi - har dwal l .   
Pr ovi de each hose end wi t h a coupl er  t hat  conf or ms t o par agr aph [ DRY- BREAK 
COUPLER] [ QUI CK DI SCONNECT COUPLER] .

2. 14. 2   Tr uck Fi l l s t and Swi vel  Joi nt s

Fl anged swi vel  j oi nt s must  be st ai nl ess st eel ,  s i ngl e pl ane,  capabl e of  
r ot at i ng 360 degr ees.   Wel ded swi vel  j oi nt s and wel di ng of  swi vel  j oi nt s 
t o t he pi pe [ and] [ or ]  el bow i s not  per mi t t ed.   Swi vel  j oi nt s must  be of  
t he non- l ubr i cat ed,  mai nt enance f r ee t ype wi t h seal ed bear i ngs and no 
l ubr i cat i ng f i t t i ng.   Swi vel  j oi nt  must  be f l anged at  t he end connect i ng 
t o t he pi pi ng syst em and t hr eaded ( f emal e NPT)  at  t he end connect i ng t o 
t he f uel  hose.   No l eakage must  be per mi t t ed under  posi t i ve or  negat i ve 
pr essur e condi t i ons.   No l eakage must  be per mi t t ed under  hi gh or  l ow 
t emper at ur e condi t i ons.   Wel di ng of  swi vel  j oi nt  t o s i x- bol t  f l ange 
connect or  i s per mi t t ed.   The swi vel  j oi nt s must  be war r ant ed f or  t hr ee 
year s agai nst  l eakage.   Ther e must  be el ect r i cal  cont i nui t y f r om one 
f l ange t o t he ot her  wi t hout  t he use of  gr ound st r aps.   The el ect r i cal  
cont i nui t y f r om one f l ange t o anot her  ( wi t hout  t he use of  gr ound st r aps)  
must  be l ess t han 1000 ohms.   Each swi vel  j oi nt  must  have t wo bal l  bear i ng 
r aceways,  pr i mar y and secondar y seal s wi t h l eak det ect i on por t ,  and dust  
seal .
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2. 15   TANK TRUCK BOTTOM LOADI NG ARM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s sect i on cover s l oadi ng ar m assembl i es 
used t o l oad bul k f uel  i nt o over - t he- r oad t ank 
t r ucks and r ai l  car s.   These have al so been used t o 
l oad speci al t y l ube oi l s i nt o t ank t r ucks f or  
di st r i but i on t o ai r cr af t  car r i er s and submar i nes.

These syst ems ar e not  used t o l oad r ef uel er  t r ucks.

These ar e bot t om l oadi ng syst ems.

Thi s speci f i cat i on cover s t wo t ypes of  l oadi ng ar ms;  
t he hose l oader  t ype and t he A- f r ame t ype.   Del et e 
ei t her  t ype i f  not  appl i cabl e.

a.   Hose l oader  t ype ar ms ar e desi gned t o r each a 
f uel i ng connect i on at  a cer t ai n f i xed di st ance.   The 
dr op hose i n t he assembl y pr ovi des a l i t t l e 
f l exi bi l i t y  i n t he connect i on di st ance,  but  not  
s i gni f i cant l y.   These t ype ar ms do not  col l apse,  but  
i nst ead swi vel  on a r i ser  swi vel .

b.   The A- f r ame t ype ar ms ar e expandabl e and 
col l apsi bl e and t her ef or e can accommodat e a f uel i ng 
connect i on f r om var yi ng di st ances and hei ght s.

Wher e mul t i pl e l oadi ng ar m assembl i es ar e i nst al l ed 
adj acent  t o one anot her ,  consi der  r equi r i ng each 
assembl y t o have cr ossover  capabi l i t i es i n or der  t o 
pr ovi de t he user  wi t h t he most  oper at i onal  
f l exi bi l i t y  possi bl e.

As a mi ni mum,  show on t he dr awi ngs t he f ol l owi ng 
const r uct i on r equi r ement s f or  each l oadi ng ar m 
speci f i ed.

a.   Si ze of  al l  l oadi ng ar m pi pi ng.   Pi pe si zes ar e 
t ypi cal l y 50,  75,  or  100 mm 2,  3,  or  4- i nches.

b.   The maxi mum di st ance t he assembl y i s r equi r ed t o 
f ul l y  expand dur i ng oper at i on.   Al so show t he 
col l apsi bl e envel ope i n whi ch t he l oadi ng ar m i s 
expect ed t o be cont ai ned.

c.   The mi ni mum el evat i on above gr ade t hat  t he  
assembl y ' s di spensi ng end i s r equi r ed t o coupl e wi t h 
a t ank t r uck or  t ank car .   Thi s el evat i on i s 
t ypi cal l y 300 mm 12- i nches.

d.   The maxi mum el evat i on above gr ade t hat  t he 
assembl y ' s di spensi ng end i s r equi r ed t o coupl e wi t h 
a t ank t r uck or  t ank car .   Thi s el evat i on i s 
t ypi cal l y 1400 mm 55- i nches.

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

Loadi ng ar m must  be t he f act or y f abr i cat ed,  f act or y assembl ed,  bot t om 
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l oadi ng t ype.   Loadi ng ar m must  i ncl ude swi vel  j oi nt s,  boom assembl i es,  
and r i ser  st andpi pe.   Loadi ng ar m' s pi pe and f i t t i ngs must  be Schedul e 
10S,  Gr ade TP304L,  st ai nl ess st eel  i n accor dance wi t h ASTM A312/ A312M. [   
Pr ovi de adj acent  l oadi ng ar m assembl i es wi t h t he abi l i t y  t o cr ossover  one 
anot her  dur i ng oper at i on. ]

2. 15. 1   Di spensi ng End

The wei ght  of  t he l oadi ng ar m' s di spensi ng end ( i ncl udes pi pi ng,  val ves,  
nozzl es,  mi scel l aneous component s,  and f uel  wei ght )  must  be count er act ed 
by a count er bal ance syst em.   The count er bal ance syst em must  be t he 
[ hydr aul i cal l y act uat ed cyl i nder ] [  or  ] [ spr i ng count er wei ght ]  t ype.   The 
count er bal ance syst em must  al l ow one oper at or  t o manual l y maneuver  and 
cont r ol  t he di spensi ng end at  al l  t i mes.   The count er bal ance syst em must  
ensur e t hat  mi ni mum f or ce i s t r ansf er r ed f r om t he di spensi ng end t o a 
f uel i ng connect i on.   Nozzl e i n t he di spensi ng end must  be i n accor dance 
wi t h par agr aph PRESSURE FUELI NG NOZZLE.

2. 15. 1. 1   Hose Loader  Type

Di spensi ng end must  be t he f i xed r each,  hose l oader  t ype.   Hose used i n 
t he l oadi ng ar m assembl y must  be i n accor dance wi t h t he par agr aph i n t hi s 
Sect i on TRUCK FI LLSTAND HOSE.

2. 15. 1. 2   A- Fr ame Type

Di spensi ng end must  be t he r i gi dl y pi ped,  var i abl e r each,  A- f r ame t ype.

2. 15. 2   Tr uck Loadi ng Ar m Swi vel  Joi nt s

Swi vel  j oi nt s must  be t he f l anged,  non- l ubr i cat ed t ype wi t h seal ed 
bear i ngs.   Swi vel  j oi nt s must  come f r om t he manuf act ur er  wi t h r equi r ed 
f l anged bodi es and f l anged el bows.   Wel ded swi vel  j oi nt s and wel di ng of  
swi vel  j oi nt s t o t he pi pe [ and] [ or ]  el bow wi l l  not  be per mi t t ed.   Wel di ng 
of  swi vel  j oi nt s t o f l ange j oi nt s wi l l  not  be per mi t t ed.   Swi vel  j oi nt s 
must  be war r ant ed f or  t wo year s agai nst  l eakage due t o bot h posi t i ve and 
negat i ve pr essur e condi t i ons.   Swi vel  j oi nt s must  be capabl e of  360- degr ee 
r ot at i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  bot t om l oadi ng appl i cat i ons of  r ef uel er s 
and t act i cal  r ef uel er s t hat  use pant ogr aphs i nst ead 
of  hoses,  i ncl ude t hi s par agr aph.   I ndi cat e t he s i ze 
and l engt h of  each pi pe sect i on on t he dr awi ngs.

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

2. 16   TOP LOADI NG ARM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Top l oadi ng i s not  al l owed by UFC 3- 460- 01 
and i s act i vel y di scour aged f or  saf et y r easons.   I t  
shoul d onl y be used when t he t r ucks bei ng f i l l ed ar e 
i ncapabl e of  bot t om l oadi ng.   Use of  a t op l oadi ng 
ar m must  be appr oved by t he Ser vi ce Headquar t er s or  
of f i c i al l y  desi gnat ed al t er nat e.

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

Top l oadi ng ar m [ 50 mm-  379]  [ 75 mm-  757]  [ 100 mm-  1135 ] l pm [ 2- i nch- 100 ]  
[ 3- i nch- 200 ]  [ 4- i nch- 300 ] gpm must  have suf f i c i ent  hor i zont al  r each and 
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pi vot  poi nt s t o assur e t he vehi c l e does not  have t o be r e- spot t ed.   Dr op 
pi pe l engt h must  be abl e t o r each f i l l  t ank bot t om and be at  a saf e 
el evat i on f or  r ef uel er  oper at i on.   Loadi ng ar m must  have f our  pl anes of  
movement :  up- down ( t o al l ow dr op pi pe t o ent er  t ank) ,  s i de t o s i de ( t o 
al l ow ar m t o r ot at e out  t o t ank and back out  of  posi t i on) ,  dr op- t ube ( t o 
assur e dr op- t ube r emai ns ver t i cal ) ,  sci ssor  ar m pi vot  ( whi ch al l ows 360 
degr ee r ot at i on of  secondar y ar m al l owi ng t he dr op- t ube t o r each f ur t her  
out  t hus al l ows a l ar ger  spot t i ng di st ance) .   Mat er i al s of  const r uct i on 
must  be st ai nl ess st eel .   Ar m must  be count er wei ght  or  spr i ng assi st ed f or  
ef f or t l ess oper at i on of  l oadi ng ar m.   Swi vel  j oi nt s must  be of  t he 
non- l ubr i cat ed,  mai nt enance f r ee t ype wi t h seal ed bear i ngs and no 
l ubr i cat i ng f i t t i ngs.   Assembl y must  be a r egul ar  pr oduct  f or  t he pur pose 
of  t op l oadi ng f uel  f r om a manuf act ur er  who has successf ul l y pr ovi ded t he 
pr oduct  f or  at  l east  t he past  f i ve year s.

2. 17   NOZZLES AND ADAPTERS

2. 17. 1   Pr essur e Fuel i ng Nozzl e

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y t ype of  nozzl e as di r ect ed by t he 
Ser vi ce Headquar t er s or  of f i c i al l y  desi gnat ed 
al t er nat e.

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

Nozzl es must  conf or m t o SAE AS5877,  Type [ D- 1]  [ D- 2]  [ D- 3] .   Nozzl es and 
nozzl e component s must  be compat i bl e wi t h t he f uel  t o be handl ed.   Nozzl es 
must  be pr ovi ded wi t h an i nt er nal  60 mesh st ai nl ess st eel  st r ai ner  and a 
f uel  sampl e connect i on t appi ng.   Nozzl e desi gn must  be f or  s i ngl e poi nt  
f uel i ng of  ai r cr af t .   Nozzl es must  be pr ovi ded wi t h a compat i bl e dr y br eak 
qui ck di sconnect  swi vel .   Coupl er  must  al l ow f or  qui ck di sconnect  and 
r econnect  of  f uel i ng nozzl es wi t h cor r espondi ng adapt er s.   Coupl er  and 
adapt er  must  pr ovi de a posi t i ve,  l eak pr oof  connect i on under  const ant  or  
sur ge f l ow.   Coupl er  must  be desi gned t o pr event  bl owout  of  i nt er nal  
poppet .

2. 17. 2   Nozzl e Adapt er  ( SPR)

Adapt er  must  be a nomi nal  63. 5 mm 2- 1/ 2- i nches wi t h sel f - c l osi ng val ve i n 
accor dance wi t h MI L- A- 25896.   Adapt er  must  have a 100 mm 4- i nch f l ange 
mount i ng and vacuum t i ght ,  l ocki ng dust  cap usi ng t he SPR l ugs.

2. 17. 3   Ti ght - Fi t  Fi l l  Adapt er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ti ght - f i t  f i l l  adapt er s ar e commonl y used on 
t he i nl et  f i l l  pi pi ng f or  hor i zont al  f uel  t anks and 
on t he pi pi ng connect i ons f or  t ank t r uck 
l oad/ unl oadi ng f aci l i t i es.

Show t he nomi nal  s i ze of  each r equi r ed adapt er  on 
t he dr awi ngs.   Adapt er s ar e t ypi cal  avai l abl e i n 
ei t her  75 or  100 mm 3 or  4- i nches.   Coor di nat e t he 
s i ze of  each adapt er  wi t h t he s i ze of  t he connect i ng 
coupl er .

Sel ect  t he t ype of  adapt er  seal  ( t op or  s i de)  based 
upon t he t ype of  t he connect i ng coupl er .
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Adapt er  must  be t he [ t op seal ]  [ s i de seal ]  t ype.   Adapt er  must  pr ovi de a 
t i ght - f i t  connect i on t o pr event  vapor  emi ssi ons dur i ng f uel  t r ansf er .   
Adapt er  must  be br onze and be f i t t ed wi t h a Buna- N or  Vi t on gasket .   
Pr ovi de a l ocki ng cap wi t h each adapt er .   Cap must  mat e wi t h t he adapt er  
and have a l at chi ng mechani sm t hat  pr ovi des a wat er t i ght  seal .   Cap must  
pr ovi de some t ype of  l ocki ng pr ovi s i on and be easi l y at t achabl e and 
r emovabl e.   Cap must  be at t ached t o t he t i ght - f i t  vapor  r ecover y adapt er  
by a mi ni mum 300 mm 12- i nch sect i on of  br ass cabl e or  f uel  r esi st ant  r ope.

2. 17. 4   Ti ght - Fi t  Vapor  Recover y Adapt er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ti ght - f i t  vapor  r ecover y adapt er s ar e 
commonl y used on t he i nl et  f i l l  pi pi ng f or  
hor i zont al  f uel  t anks and on t he pi pi ng connect i ons 
f or  t ank t r uck l oad/ unl oadi ng f aci l i t i es.   Del et e 
t hi s par agr aph i f  a vapor  r ecover y syst em i s 
i ncl uded i n t he desi gn.

Show t he nomi nal  s i ze of  each r equi r ed adapt er  on 
t he dr awi ngs.   Adapt er  ar e t ypi cal  avai l abl e i n 
ei t her  75 or  100 mm 3 or  4- i nches.   Coor di nat e t he 
s i ze of  each adapt er  wi t h t he s i ze of  t he connect i ng 
coupl er .

Sel ect  t he t ype of  adapt er  seal  ( t op or  s i de)  based 
upon t he t ype of  t he connect i ng coupl er .

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

Adapt er  must  be t he [ t op seal ]  [ s i de seal ]  t ype t hat  i ncl udes an i nt er nal  
sel f - c l osi ng val ve or  poppet .   Adapt er  must  pr ovi de a t i ght - f i t  connect i on 
t o pr event  vapor  emi ssi ons dur i ng f uel  t r ansf er .   Adapt er  must  be br onze 
and be f i t t ed wi t h a Buna- N or  Vi t on gasket .   The adapt er ' s i nt er nal  val ve 
or  poppet  must  be dr i pt i ght  t hr oughout  t he ent i r e speci f i ed t emper at ur e 
r ange.   The adapt er ' s i nt er nal  val ve or  poppet  must  pr event  vapor  
emi ssi ons when t he l ocki ng cap i s r emoved yet  must  open i mmedi at el y when 
t he adapt er  i s connect ed t o an appr opr i at e coupl er .   The adapt er ' s 
i nt er nal  val ve or  poppet  must  oper at e at  a l ower  pr essur e/ vacuum t han t he 
syst em' s pr essur e/ vacuum r el i ef  vent  i n or der  f or  vapor s t o f l ow as 
desi gned i nst ead of  exi t i ng t o t he at mospher e t hr ough t he vent  pi pi ng.   
Pr ovi de a l ocki ng cap wi t h each adapt er .   Cap must  mat e wi t h t he adapt er  
and have a l at chi ng mechani sm t hat  pr ovi des a wat er t i ght  seal .   Cap must  
pr ovi de some t ype of  l ocki ng pr ovi s i on and be easi l y at t achabl e and 
r emovabl e.   Cap must  be at t ached t o t he t i ght - f i t  vapor  r ecover y adapt er  
by a mi ni mum 300 mm 12- i nchsect i on of  br ass cabl e or  f uel  r esi st ant  r ope.

2. 17. 5   Dr y Br eak Coupl er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Dr y br eak coupl er s must  be f or  over  t he r oad 
t ank t r uck l oadi ng and of f l oadi ng onl y.

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

API  RP 1004 coupl er  must  be compat i bl e wi t h t he connect i ng adapt or .   
Coupl er  must  pr ovi de a posi t i ve,  l eakpr oof  connect i on when under  const ant  
or  sur ge f uel  f l ow.   Coupl er  must  pr event  vapor  emi ssi ons dur i ng f uel  
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f l ow.   Seal s wi t hi n t he coupl er  must  be Buna- N or  Vi t on.   Coupl er  must  
have an i nt er nal ,  manual l y oper at ed shut of f  val ve.   The val ve must  have an 
ext er nal  oper at i ng handl e wi t h t he val ve' s posi t i on ( open or  c l osed)  
c l ear l y l abel ed.   The i nt er nal  val ve must  not  be capabl e of  bei ng manual l y 
opened unl ess t he coupl er  i s pr oper l y connect ed t o i t s connect i ng 
adapt er .   Af t er  connect i ng coupl er  and adapt er ,  openi ng of  t he coupl er  
val ve must  i n t ur n open t he poppet  of  t he adj oi ni ng adapt er  t o al l ow f uel  
f l ow.

2. 17. 6   Qui ck Di sconnect  Coupl er

Coupl er  must  be t he qui ck di sconnect ,  cam t ype t hat  conf or ms t o 
CI D A- A- 59326. [   Pr ovi de coupl er  wi t h a st ai nl ess st eel  dust  pl ug and a 
st ai nl ess st eel  hangi ng eye f or  t r uck of f l oadi ng syst ems. ]

2. 18   FI LTER/ SEPARATOR

Pr ovi de f i l t er / separ at or  as speci f i ed i n Sect i on 33 52 43. 28 FI LTER 
SEPARATOR,  AVI ATI ON FUELI NG SYSTEM.

2. 19   HI GH POI NT VENT AND LOW POI NT DRAI N PI TS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pi t s must  be used at  each hi gh poi nt  vent  as 
wel l  as each l ow poi nt  dr ai n.   Use t hi s ai r cr af t  
r at ed pi t  at  ever y l ocat i on on t he " Ai r s i de"  of  an 
ai r f i el d,  even wher e i t  i s  unl i kel y an ai r cr af t  may 
st r ay,  such as behi nd bl ast  f ences and smal l  
bui l di ngs.  I ndi cat e pi t  det ai l s al ong wi t h i nt er nal  
pi pi ng det ai l s.

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

2. 19. 1   Pi t  Assembl y

Each pi t  must  i ncor por at e t he f ol l owi ng i t ems bui l t  i nt o a sel f - cont ai ned 
assembl y.

2. 19. 2   Pi t

The basi c pi t  must  consi st  of  6. 25 mm 0. 25- i nch wal l  f i ber gl ass l i ner  wi t h 
a mai n body appr oxi mat el y 575 mm 23- i nches i n di amet er  and a mi ni mum of  
925 mm 37- i nches deep.   The pi t  must  cont ai n t wo i nt egr al  concr et e 
anchor s.   The f i ber gl ass t op f l ange must  r equi r e no exposed cor r osi ve 
mat er i al ,  wel dment s,  or  st r ongbacks wi t hi n t he pi t  t o suppor t  t he cast  
al umi num r i ng and cover  assembl y.   The pi t s must  be t he st andar d pr oduct s 
of  a f i r m r egul ar l y engaged i n t he manuf act ur e of  such pr oduct  and must  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  
l east  t hr ee year s pr i or  t o bi d openi ng.   Pr oof  of  exper i ence wi l l  be 
submi t t ed.

2. 19. 3   Pi t  Cover ,  Gener al  Requi r ement s

The pi t  cover  must  i ncl ude a r emovabl e out er  r i ng f r ame and an i nt er i or  
457 mm 18- i nch di amet er  ( c l ear  openi ng)  hi nged l i d t hat  opens 160 
degr ees. [   The pi t  must  have a t amper pr oof  cover .   The r emovabl e out er  
r i ng must  have anchor s t o pr ovi de f or  means t o secur e t he manhol e and i t s 
moveabl e cover  and l i d t o t he " concr et e"  f i ber gl ass cont ai nment .   The 
i nner  hi nged l i d must  have a means of  bei ng l ocked. ]   Each cover  l i d must  
move smoot hl y t hr ough i t s ent i r e r ange of  mot i on and must  r equi r e a 
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maxi mum openi ng f or ce of  150 N 35 pound- f or ce t o be appl i ed at  a s i ngl e 
l i f t i ng handl e.   Each handl e must  pr ovi de a comf or t abl e,  secur e gr i p f or  
an aver age adul t  mal e' s f ul l  gl oved hand.   Tool s must  not  be r equi r ed t o 
engage t he l i f t i ng handl e.   Pr oj ect i ons of  t he l i d' s hi nges or  handl es 
above t he pl ane of  t he l i d,  whet her  t empor ar y or  per manent ,  must  not  be 
al l owed.   The pi t  ser vi ce must  be i nt egr al l y cast  i n r ai sed l et t er s on t he 
t op sur f ace of  each l i d.   The l et t er i ng must  be a mi ni mum of  25 mm one- i nch
 hi gh and 1. 6 mm 0. 0625- i nch deep.   The wei ght  bear i ng f l anges of  t he 
f i ber gl ass pi t  l i ner  and t he al umi num cover  f r ame ( and l i d)  must  be 
machi ned t o assur e uni f or m wei ght  di st r i but i on.

2. 19. 4   Pi t  Cover  Mat er i al s,  Desi gn,  and Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  per  di r ect i on f r om Ser vi ce 
Headquar t er s or  of f i c i al l y  desi gnat ed al t er nat e.

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

The cover  f r ames and l i ds must  be desi gned and manuf act ur ed by a qual i f i ed 
company havi ng a mi ni mum of  f i ve year s successf ul  exper i ence i n t he 
pr oduct i on of  s i mi l ar  ai r por t  apr on sl ab f i xt ur es.   Al l  cover  l i ds and 
f r ames must  be desi gned usi ng an appr opr i at e cast  al umi num al l oy or  r ol l ed 
al umi num pl at e t o suppor t  an ai r cr af t  wheel  l oad si mul at ed by a r ovi ng 
700, 000 kg 200, 000- pound t est - l oad appl i ed per pendi cul ar  t o a 129, 000 
squar e mm 200- squar e- i nch cont act  ar ea(  254 by 508 mm 10 by 20 i nches)  of  
t he cover ' s t op sur f ace.   The al umi num al l oy mat er i al  sel ect ed f or  desi gn 
must  be duct i l e,  cor r osi on- r esi st ant ,  i mpact - r esi st ant ,  and sui t abl e f or  
t he i nt ended use.   Al l  cover s must  be non- ski d sur f ace const r uct i on and 
f r ee of  i nj ur i ous def ect s.   Wel di ng f or  t he pur pose of  st r uct ur al  r epai r  
of  cast i ng def ect s must  not  be al l owed.   Mi nor  cosmet i c wel di ng i s 
accept abl e.   The cover  must  be capabl e of  suppor t i ng t he t est - l oad wi t hout  
f ai l ur e r egar dl ess of  t he l ocat i on or  or i ent at i on of  t he l oad.   Local i zed 
yi el di ng or  cr acki ng or  excessi ve def or mat i ons must  be consi der ed as 
f ai l ur e.   Act ual  l oad- t est s must  be per f or med on a mi ni mum of  10 per cent  
of  al l  t he cover s suppl i ed.   Load- t est ed uni t s must  be r andoml y sel ect ed.   
Load- t est  condi t i ons must  model  f i el d- i nst al l ed condi t i ons as near l y as 
pr act i cabl e.   The 800 kN 200 Ki p t est - l oad must  be appl i ed t o t he cover  
f or  a mi ni mum dur at i on of  5- mi nut es.   Absol ut e maxi mum def l ect i on of  t he 
cover  l i d under  t he t est - l oad must  not  exceed 1/ 180t h of  t he i nt er i or  
di amet er  of  t he f i ber gl ass pi t  body.   Maxi mum def l ect i on of  t he cover  
l i ds,  r emai ni ng af t er  r emoval  of  t he t est  l oad must  be pl us 0. 25 mm 
0. 010- i nches t o assur e t hat  no per manent  set  has t aken pl ace.   Upon 
r emoval  of  t he t est - l oad,  t he cover  l i d and f r ame must  be car ef ul l y 
exami ned f or  cr acks or  l ocal i zed ar eas of  per manent  def or mat i on.   Al l  
r esul t s must  be submi t t ed f or  r evi ew and appr oval .   A s i ngl e f ai l ur e t o 
meet  any of  t he st at ed cr i t er i a must  be consi der ed suf f i c i ent  gr ounds f or  
t he t est i ng of  50 per cent  of  t he uni t s.

2. 19. 5   Pi pe Ri ser  Seal

The r i ser  pi pe penet r at i on t hr ough t he pi t  f l oor  must  be seal ed by means 
of  a Buna- N boot .   The boot  must  be secur ed t o a met al  col l ar  wel ded t o 
t he pi pe r i ser  and t o a f l ange at  t he f l oor  openi ng by st ai nl ess st eel  
c l amps.   Col l ar  must  be f abr i cat ed f r om t he same mat er i al  as t he pi pe.

2. 20   FRP CONTAI NMENT SUMP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   FRP sumps may be used as an al t er nat i ve t o 
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t he vent  and dr ai n pi t s def i ned above,  except  t hat  
t hese sumps ar e non- l oad bear i ng and wi l l  not  be 
used under  an avi at i on apr on.

Sumps may al so be used as a l eak col l ect i on poi nt  i n 
bel owgr ound secondar i l y  cont ai ned pi pi ng syst ems.   
I n t hi s appl i cat i on,  sumps wi l l  be used i n 
combi nat i on wi t h l eak sensor s t o make up t he 
bel owgr ound pi pe moni t or i ng syst em.

Sumps may al so be used at  l ow dr ai n poi nt s,  hi gh 
vent  poi nt s,  and at  abovegr ound t o bel owgr ound 
t r ansi t i ons.   I n addi t i on,  sumps may al so be used t o 
house bel owgr ound val ves or  syst em component s.

I ndi cat e on t he dr awi ngs t he si ze,  l ocat i on,  and 
dept h r equi r ed f or  each FRP cont ai nment  sump.

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

Sump must  be const r uct ed of  f i ber gl ass r ei nf or ced pl ast i c ( FRP)  t hat  i s 
chemi cal l y compat i bl e wi t h t he f uel s t o be handl ed.   Do not  connect  sump 
i n any way t o t he manway cover  or  concr et e above.   Cap t he t op of  each 
cont ai nment  sump wi t h a [ f r i c t i on f i t ]  [ wat er t i ght ]  access cover .   
Const r uct  cover  of  t he same mat er i al  as t he sump.   Cover  must  have a 
mi ni mum di amet er  of  550 mm 22- i nches.   Cover  must  be easi l y r emovabl e 
t hr ough t he manway above.

a.   Rai nf al l  dr ai nage must  not  dr ai n i nt o a sump.   Sump must  be capabl e of  
wi t hst andi ng under gr ound bur i al  l oads t o be encount er ed.   Cont ai ner  
must  have a mi ni mum 19 L 5 gal  f uel  st or age capaci t y.   Cont ai ner  must  
not  cont ai n any t ype of  dr ai n.

b.   The si des of  a cont ai nment  sump must  al l ow t he penet r at i on of  car r i er  
pi pes,  ext er i or  cont ai nment  pi pes,  condui t s,  and vapor  pi pes as 
r equi r ed.   Boot  or  seal  penet r at i ons i n t he cont ai nment  sump si des t o 
ensur e t hat  l i qui d wi l l  not  escape f r om t he sump i n t he event  t hat  t he 
l i qui d l evel  wi t hi n t he sump r i ses above t he pi pe penet r at i on.   
Pr ovi de boot s and seal s t hat  ar e chemi cal l y compat i bl e wi t h t he f uel  
t o be handl ed and t hat  ar e wat er  r esi st ant  t o t he i nf l ux of  gr ound 
wat er .   Boot s and seal s must  be desi gned and i nst al l ed t o accommodat e 
t he ant i c i pat ed amount  of  t her mal  expansi on and cont r act i on i n t he 
pi pi ng syst em.

2. 21   LI QUI D LEVEL GAUGE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl uded t he br acket ed sent ence i f  r equi r ed 
by t he usi ng agency.   Use wi t h caut i on as i f  t he 
gl ass br eaks t he t ank wi l l  dr ai n down t o t he br eak 
poi nt .

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

Gauge must  be t he f act or y f abr i cat ed,  s i ght  gl ass assembl y t ype desi gned 
t o al l ow vi sual  obser vat i on of  l i qui d l evel s wi t hi n a vessel .   Assembl y 
must  i ncl ude a 15 mm 1/ 2- i nch [ gl ass]  [ f ul l y  shi el ded gl ass]  t ube,  a bal l  
check i n bot h t he upper  and l ower  f i t t i ngs,  a shut of f  val ve i n bot h t he 
upper  and l ower  f i t t i ngs,  guar d r ods,  and a bl owof f  cock i n t he l ower  
f i t t i ng.   Gauge' s body must  be const r uct ed of  st ai nl ess st eel . [   The gauge 

SECTI ON 33 57 55  Page 45



must  cont ai n a col or ed densi t y sensi t i ve bal l . ]

2. 22   OPERATI NG TANK LEVEL I NDI CATOR

The l evel  i ndi cat i ng syst em must  per f or m t ank gaugi ng and have l ocal  t ank 
r eadout .   The l evel  i ndi cat i ng syst em must  use a ser vo t o measur e al l  t he 
var i ous l ocat i ons r equi r ed f or  t he pr i mar y measur ement .   The l evel  
i ndi cat i ng syst em must  be abl e t o measur e and comput e f uel  l evel ,  f uel  
densi t y,  f uel  act ual  vol ume,  f uel  and wat er  cor r ect ed vol ume,  and f uel  
ambi ent  t emper at ur e.   The r ef er ence poi nt  f or  al l  l evel  measur ement s must  
be f r om t he t ank' s dat um pl at e.   The ser vo syst em must  at t ach t o t he t ank' s
 [ 203]  [ 254]  [ 303]  mm [ 8]  [ 10]  [ 12]  i nch r i ser / [  254 mm 10- i nch]  st i l l i ng 
wel l  t o mi ni mi ze t he ef f ect s of  t ur bul ence on t he measur ement s and st i l l  
al l ow t he gover nment  access t o t ake qual i t y cont r ol  sampl es.   The l evel  
i ndi cat i ng syst em must  be abl e t o measur e i n under gr ound,  abovegr ound and 
cut  and cover  t anks wi t h al l  f l oor  and r oof  t ypes.   The l evel  i ndi cat i ng 
syst em must  be abl e t o measur e mul t i pl e t anks wi t h a s i ngl e f i el d 
i nt er f ace uni t .   The l evel  i ndi cat i ng syst em must  be abl e t o det er mi ne 
whet her  t he t ank i s i ssui ng or  r ecei v i ng f uel  whi l e i n t he t r ansf er  mode.   
The l evel  i ndi cat i ng syst em must  r equi r e no per i odi c cal i br at i on af t er  
i nst al l at i on i s compl et e.   The l evel  i ndi cat i ng syst em must  be appr oved 
f or  i nst al l at i on i n a hazar dous ar ea and cer t i f i ed i nt r i nsi cal l y saf e by 
an appr oved agency and pr ovi de l i ght ni ng pr ot ect i on.   The l evel  i ndi cat i ng 
syst em must  be abl e t o i nt er f ace wi t h gover nment  owned i nf or mat i on 
syst ems.   The l evel  i ndi cat i ng syst em must  pr ovi de f i ve set s of  al ar m 
out put s;  hi gh i nt er medi at e hi gh,  l ow,  i nt er medi at e l ow and st at i c t ank 
movement  al ar m.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  per  di r ect i on f r om Ser vi ce 
Headquar t er s or  of f i c i al l y  desi gnat e al t er nat e.

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

Level  accur acy pl us/ mi nus 1. 25 mm 0. 05- i nches

Cor r ect ed vol ume accur acy pl us/ mi nus 0. 1 per cent

Densi t y accur acy pl us/ mi nus 1 per cent

Temper at ur e accur acy pl us/ mi nus mi nus 18 degr ees C 1 degr ees F

Det ect  wat er  i n t he t ank sump t o a l evel  equal  t o or  s l i ght l y above 
t he wat er  dr aw- of f  pi pe

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph speci f i es pr ovi s i on of  
pr opr i et ar y pr oduct s.   A J&A must  be obt ai ned f or  
t hese pr oduct s i f  t he par agr aph i s i ncl uded i n t he 
pr oj ect  speci f i cat i on.

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

[ I t  wi l l  be an ENRAF Ser vo Gauge Model  854 Aut omat i c Tank Gaugi ng Syst em or  
appr oved equal .   Equal i t y bei ng det er mi ned by compat i bi l i t y  wi t h t he Base 
FAS Syst em.   The syst em must  i ncl ude an ENDRESS+HAUSER RTU 8130 and a 
l ocal  di spl ay s i mi l ar  or  equal  t o a CP/ 2500.  The RTU must  t r ansmi t  dat a t o 
t he Base FAS Syst em l ocat ed i n t he RCC vi a t el ephone l i nes as shown on t he 
dr awi ngs.   Base per sonnel  must  coor di nat e r epr ogr ammi ng of  t he FAS Syst em 
t o accept  t hi s new dat a.

SECTI ON 33 57 55  Page 46



] 2. 23   OPERATI NG TANK LEVEL SWI TCHES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Sel ect  per  di r ect i on f r om Ser vi ce Headquar t er s 
or  of f i c i al l y  desi gnat e al t er nat e.

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

The swi t ches must  be an ext er nal  mount  l i qui d l evel  swi t ch wi t h a 
st ai nl ess st eel  f l oat  chamber  and st ai nl ess st eel ,  t ype 304 or  316,  f l oat  
and t r i m.   Swi t ch cont act s must  be t wo si ngl e pol e doubl e t hr ow swi t ches 
f act or y mut ual  appr oved or  U. L.  l i s t ed f or  use i n Cl ass I ,  Di v i s i on 1,  
Gr oup D hazar dous l ocat i on wi t h a maxi mum t emper at ur e r at i ng of  T2D ( 216 
degr ees C 419 degr ees F) .   Uni t s must  have pr ovi s i ons t o check l evel  
swi t ch oper at i ons wi t hout  i ncr easi ng t he f uel  l evel  i n t he t anks as shown 
on t he cont r act  dr awi ngs.

2. 24   OPERATI NG TANK LEVEL SWI TCHES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  per  di r ect i on f r om Ser vi ce 
Headquar t er s or  of f i c i al l y  desi gnat e al t er nat e.

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

a.   Syst em must  be desi gned and i nst al l ed i n such a way t hat  t he syst em 
must  be cont i nuousl y and aut omat i cal l y sel f - checki ng.   Swi t ches must  
be an ext er nal  mount  wi t h a st ai nl ess st eel  f l ui d chamber .   El ect r oni c 
l evel  sensor s must  be t her mi st or s or  opt i c t ype,  and be i nt r i nsi cal l y 
saf e Cl ass I ,  Di v i s i on 1,  Gr oup D f or  hazar dous envi r onment s,  wi t h 
r ecogni zed FM,  CSA or  UL appr oval .   The sensor  hol der / j unct i on box 
must  be accessi bl e f r om t he st ai r way.   Uni t s must  have pr ovi s i ons t o 
check l evel  swi t ch oper at i ons wi t hout  i ncr easi ng t he f uel  l evel  i n t he 
t anks as shown on t he cont r act  dr awi ngs.

b.   Level  al ar ms must  be mechani cal l y and el ect r i cal l y i ndependent  and be 
t ot al l y i sol at ed f r om t he gaugi ng syst em.   The l evel  swi t ches must  
r ecei ve power  and send t hei r  s i gnal  t o t he Pump Cont r ol  Panel .   
Ci r cui t r y and cabl es f r om t he PCP t o t he el ect r oni c l evel  sensor s i n 
t he t ank must  be i nt r i nsi cal l y saf e.

[ 2. 25   OPERATI NG TANK LEVEL SWI TCHES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  when usi ng a cut  and cover  Tank.

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

a.   Syst em must  be desi gned and i nst al l ed i n such a way t hat  t he syst em 
must  be cont i nuousl y and aut omat i cal l y sel f - checki ng.   Swi t ches must  
be mount ed on t op of  t he t ank,  i n t he pump house,  as i ndi cat ed.   
El ect r oni c l evel  sensor s must  be t her mi st or s or  opt i c t ype,  and be 
i nt r i nsi cal l y saf e Cl ass I ,  Di v i s i on 1,  Gr oup D f or  hazar dous 
envi r onment s,  wi t h r ecogni zed FM,  CSA or  UL appr oval .   The sensor  
hol der / j unct i on box must  be accessi bl e.

b.   Level  al ar ms must  be mechani cal l y and el ect r i cal l y i ndependent  and be 
t ot al l y i sol at ed f r om t he gaugi ng syst em.   The l evel  swi t ches must  
r ecei ve power  and send t hei r  s i gnal  t o t he Pump Cont r ol  Panel .   
Ci r cui t r y and cabl es f r om t he PCP t o t he el ect r oni c l evel  sensor s i n 
t he t ank must  be i nt r i nsi cal l y saf e.
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] 2. 26   WATER DRAW- OFF SYSTEM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use a FUEL SYSTEM WASTE WATER TANK when 
desi gni ng a CUT AND COVER SYSTEM i f  di r ect ed by 
Ser vi ce Headquar t er s or  of f i c i al l y  desi gnat e 
al t er nat e.

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

A wat er  dr aw- of f  syst em must  be pr ovi ded f or  each Oper at i ng Tank.   Wat er  
dr aw- of f  syst em must  gr avi t y dr ai n.   Each syst em must  i ncl ude t ank,  
pr oduct  r et ur n pump and al l  necessar y pi pe,  pr essur e r el i ef  syst em,  
val ves,  and f i t t i ngs.

2. 26. 1   Tank

Wat er  dr aw- of f  t ank must  be a 210 L 55- gal  f abr i cat ed st ai nl ess st eel  t ank 
wi t h suppor t i ng l egs as shown.   Tank and suppor t  l egs must  be f abr i cat ed 
f r om Type 304 st ai nl ess st eel .

2. 26. 2   Si ght  Gl ass

Si ght  gl asses f or  t ank must  be st andar d t ubul ar  gages wi t h densi t y bal l  
and shut - of f  val ves on each end.   Wet t ed par t s ot her  t han si ght  gl ass must  
be st ai nl ess st eel .   I f  gl ass br eakage shoul d occur ,  a st ai nl ess st eel  
bal l  i n t he val ve must  c l ose pr event i ng pr oduct  l oss.   Gl ass must  be 
pr ot ect ed by mi ni mum of  f our  guar d r ods.

2. 26. 3   Ret ur n Pump

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

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

Pr oduct  r et ur n pump ( PRP- 1 and PRP- 2)  must  have t he capaci t y of  not  l ess 
t han 0. 30 L/ s 5 gpm agai nst  a t ot al  head of  [ _____]  mm f eet  when dr i ven at  
3600 r pm.   The pump must  have f l ange connect i ons and must  be const r uct ed 
of  st ai nl ess st eel  or  al umi num so as t o have no zi nc,  br ass or  ot her  
copper  bear i ng al l oys i n cont act  wi t h t he f uel .   The uni t  must  be 
expl osi on- pr oof ,  Cl ass I ,  Di v i s i on 1,  Gr oup D wi t h maxi mum t emper at ur e 
r at i ng of  " T2D"  (  216 degr ees C 419 degr ees F) .   The mot or  must  not  be 
over l oadi ng at  any poi nt  on t he pump cur ve.   Cont r act or  has t he opt i on of  
sel ect i ng ei t her  cent r i f ugal  or  posi t i ve di spl acement  t ype pump wi t h t he 
r est r i ct i on of  t he posi t i ve di spl acement  t ype pump must  i ncl ude a pr essur e 
r el i ef  bet ween t he di schar ge and suct i on pr ot ect i ng t he pump f r om 
over l oadi ng.

2. 26. 4   Anchor i ng

Al l  uni t s of  t he wat er  dr aw- of f  syst em must  be i nst al l ed pl umb and l evel  
and secur ed i n pl ace by anchor  bol t s.

2. 27   GROUNDI NG CABLE AND CLAMP

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Type I  syst ems have 23 m 75 f oot  cabl e 
l engt hs.   Type I I  syst ems have 15 m 50 f oot  cabl e 
l engt hs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Gr oundi ng syst em must  conf or m t o CI D A- A- 50696,  Type [ I ]  [ I I ] .

[ 2. 28   OPERATI NG TANK VENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  when usi ng a cut  and cover  Tank.

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

Tank vent  out l et  must  be equi pped wi t h pr essur e- vacuum br eat her  vent ,  
al umi num const r uct i on wi t h weat her  hood and wi t h f l uor oel ast omer  ( FKM,  
Vi t on)  pal l et  seat  i nser t s,  hi gh densi t y scr eens,  st ai nl ess st eel  
i nt er nal s,  wi t h pr essur e r el i ef  set t i ng at  215 Pa 0. 5 oz psi ,  and vacuum 
r el i ef  set  at  215 Pa 0. 5 oz psi .   Pr essur e vent i ng capaci t y must  be 75 L/ s 
9700 cubi c f eet / hour ,  vacuum capaci t y must  be 115 L/ s 14500 cubi c f eet / hour .

] 2. 29   GROUND VEHI CLE FUELI NG SYSTEM COMPONENTS

2. 29. 1   Pr oduct  Di spensi ng Uni t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Per  UL 87,  t her e ar e t wo t ypes of  di spensi ng 
uni t s ( r emot e cont r ol  t ype or  a sel f - cont ai ned 
t ype) .   Sel f - cont ai ned uni t s i ncl ude a power  
oper at ed pump as par t  of  t he assembl y ( r emot e 
cont r ol  t ype uni t s do not ) .   Sel f - cont ai ned uni t s 
ar e commonl y r ef er r ed t o as suct i on di spenser s.

Di spensi ng uni t s t o be used wi t h E85 f uel  must  be 
speci f i cal l y desi gned and war r ant ed as E85 
compat i bl e.   Ref er ence UL 87A i f  t he use of  E85 f uel  
i s  possi bl e,  ot her wi se r ef er ence UL 87.   Mat er i al s 
t hat  wi l l  be i n di r ect  cont act  wi t h t he E85 f uel  
must  be ei t her  st ai nl ess st eel  or  ni ckel  pl at ed 
al umi num.

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

Uni t  and uni t  har dwar e must  be t he f act or y f abr i cat ed t ype t hat  conf or ms 
t o [ UL 87] [ UL 87A] ,  except  as modi f i ed her ei n. [   Uni t  housi ng and housi ng 
t op must  be const r uct ed of  st ai nl ess st eel  or  al umi num i n accor dance wi t h [
UL 87] [ UL 87A] . ] [   Mat er i al s f or  uni t  component s t hat  wi l l  be i n di r ect  
cont act  wi t h t he f uel  must  be st ai nl ess st eel  or  ni ckel  pl at ed al umi num. ]   
Uni t  must  be comput er  cont r ol l ed,  l i ght ed,  [ s i ngl e]  [ doubl e]  s i ded,  wi t h 
[ one]  [ t wo]  [ t hr ee]  [ f our ]  [ _____]  hose out l et s [ each]  sui t abl e f or  s i ngl e 
pr oduct  del i ver y f l ow r at e of  0. 76 l i t er  per  second 12 gal l ons per  mi nut e 
f r om each nozzl e.   Uni t  must  be t he [ r emot e cont r ol ]  [ sel f - cont ai ned]  
t ype.   Uni t  housi ng must  i ncl ude a l ocki ng mechani sm f or  each nozzl e t o 
al l ow secur i ng each nozzl e t o t he housi ng dur i ng non- oper at i onal  per i ods.

2. 29. 1. 1   Sel f - Cont ai ned Pump

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s par agr aph i f  r emot e cont r ol  t ype 
uni t s ar e t o be speci f i ed.   Remot e cont r ol  t ype 
uni t s wi l l  be used i n conj unct i on wi t h pumps as 
def i ned i n ei t her  Sect i on 33 52 40 FUEL SYSTEMS 
PI PI NG ( NON- HYDRANT)  or  Sect i on 33 52 10 FUEL 
SYSTEMS PI PI NG ( SERVI CE STATI ON)  as appl i cabl e.   
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Sel f - cont ai ned pumps wi l l  onl y be used i n 
conj unct i on wi t h bel owgr ound st or age t anks.

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

Pr ovi de i nt er nal  gear - t ype r ot ar y suct i on pumps wi t h adj ust abl e bypass 
val ves and suct i on st r ai ner s.

2. 29. 1. 2   Account i ng Met er  and Di spl ay

Pr ovi de uni t  wi t h posi t i ve di spl acement  t ype met er  and t he manuf act ur er ' s 
st andar d mi cr opr ocessor  t hat  has t he f ol l owi ng f unct i ons:

a.   Di spl ays:   Sol i d st at e l i qui d cr yst al  di spl ays ( LCD' S) [ ,  f i ve- di gi t  
cash di spl ay t o $999. 99] ,  wi t h aut omat i c shut down,  and f our - di gi t  
vol ume di spl ay t o 999. 9 l i t er s 999. 9 gal l ons.

b.   Tot al i zer :   Ei ght - di gi t  ( 999, 999. 99)  el ect r oni c t ot al i zat i on wi t h 
i dent i f i cat i on f or  each pr oduct  vol ume i n l i t er s gal l ons.

[ c.   Pr i ce set t i ng:   Pr i ce- j og keyswi t ch on each comput er  housi ng t o enabl e 
r emot e pr i ce set t i ng f r om management  cont r ol  syst em.

] 2. 29. 1. 3   Fi l t er s

Pr ovi de a r epl aceabl e f i l t er  el ement  on each pr oduct  l i ne wi t h a nomi nal  
f i l t r at i on ef f i c i ency of  0. 005 mm 5 mi cr on or  smal l er  por osi t y f i l t er s f or  
gasol i ne and et hanol  pr oduct s,  and 0. 025 mm 25 mi cr on or  smal l er  por osi t y 
f i l t er s f or  di esel  and bi odi esel  pr oduct  wi t h a f l ow r at i ng equal  t o t he 
r at e of  t he di spensi ng uni t .

2. 29. 1. 4   Bat t er y Backup

Pr ovi de bat t er y backup wi t h aut omat i c char gi ng ci r cui t s t o hol d dat a f or  a 
mi ni mum of  t hr ee mont hs wi t hout  r echar gi ng.   Sal es di spl ay must  r emai n 
v i s i bl e f or  15 mi nut es af t er  power  f ai l ur e.

2. 29. 1. 5   I nt er l ocks

Pr ovi de nozzl e suppor t s i nt er l ocked t o pump mot or  cont r ol  swi t ch t o st ar t  
and st op t he pump by nozzl e r emoval  and r epl acement .   Pr ovi de each uni t  
wi t h i nt er l ock swi t ch and val ve ar r angement  t hat  pr event s f l ow of  pr oduct  
unt i l  met er  i s r eset  af t er  di spensi ng nozzl e i s r et ur ned t o hol der .

2. 29. 1. 6   Hose

Pr ovi de di spensi ng hose [ conf or mi ng t o UL 330]  [ of  t he coaxi al  vapor  
r ecover y t ype cer t i f i ed by t he Cal i f or ni a Ai r  Resour ces Boar d ( CARB) ] ,  
gasol i ne and oi l  r esi st ant ,  st at i cal l y gr ounded,  f l exi bl e i n sub- zer o 
t emper at ur es. [   Hose must  be compat i bl e wi t h E85 f uel . ]   Pr ovi de a mi ni mum 
of  [ 3]  [ 3. 7]  met er s [ 10]  [ 12]  f eet  of  hose f or  each pr oduct  l i ne on t he 
di spenser .   Pr ovi de each hose wi t h spr i ng l oaded cabl e t o r et ur n devi ce 
at t ached near  mi d- l engt h of  hose.

2. 29. 1. 7   Nozzl es

Pr ovi de manual l y act i vat ed,  aut omat i c shut of f  t ype nozzl es [ wi t h] [ wi t hout ]  
a l at ch- open devi ce.   Nozzl es must  have f ul l  hand i nsul at or  t o pr event  
spl ash- back. [   Nozzl es must  be CARB cer t i f i ed f or  St age I I  vapor  r ecover y,  
cont ai n an i nt egr al  vapor  val ve[  and evacuat or ] ,  and be of  t he [ bel l ows]  
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[ bel l owl ess]  desi gn. ] [   Vapor  r ecover y nozzl es ar e not  r equi r ed f or  di esel  
di spensi ng syst ems. ]

2. 29. 1. 8   Br eakaway Devi ce

Pr ovi de each pr oduct  hose wi t h UL l i s t ed[  and CARB cer t i f i ed]  emer gency 
br eakaway devi ce desi gned t o r et ai n l i qui d on bot h s i des of  br eakaway 
poi nt .   Br eakaway devi ce must  have pr essur e bal anci ng chamber  t o over r i de 
l i ne pr essur e t o pr event  nui sance br eaks caused by a r est r i ct i on i n 
del i ver y hose di amet er .

2. 29. 1. 9   Emer gency Shut of f  Val ve

Pr ovi de val ve t hat  conf or ms t o UL 842.   Val ve must  pr ovi de compl et e 
shut of f  of  a f uel  l i ne i n t he event  a di spenser  i s di s l ocat ed or  
over t ur ned due t o a sudden i mpact .   Val ve must  i ncl ude a secondar y poppet  
t o l i mi t  spi l l age f r om t he di spenser  af t er  a knockdown or  dur i ng 
i nst al l at i on.

2. 29. 1. 10   Di spenser  Sump

Pr ovi de a sump under  each di spensi ng uni t .   Each sump must  pr ovi de 
conveni ent  ser vi ce access t o pi pi ng component s encl osed i n t he sump.   Sump 
must  be const r uct ed of  f i ber gl ass- r ei nf or ced pl ast i c.   Sump must  be 
chemi cal l y compat i bl e wi t h t he f uel  t o be handl ed by t he di spensi ng uni t  
and any connect i ng pi pi ng.   Sump must  pr event  f uel  f r om escapi ng t o t he 
soi l  and gr ound wat er  f r om ent er i ng t he sump.   Sump must  pr ovi de a 
l i qui dt i ght  t er mi nat i on poi nt  f or  secondar y cont ai nment  pi pi ng t hat  al l ows 
f or  t he ant i c i pat ed expansi on and cont r act i on of  t he pi pi ng syst em.   Sump 
must  wi t hst and maxi mum bur i al  l oads.   Sump must  mount  di r ect l y t o t he 
bot t om of  t he di spensi ng uni t  wi t h a cent er i ng r i ng or  st abi l i zer  bar  t o 
assur e pr oper  shear i ng act i on f or  t he emer gency shut of f  val ve.

2. 29. 1. 11   Accessor i es

Equi p each assembl y wi t h accessor i es such as bui l t - i n ai r  el i mi nat or s,  
l i ne check val ves,  and l ockabl e housi ng.

2. 29. 2   Management  Cont r ol  Syst em

Pr ovi de management  cont r ol  syst em t hat  f ur ni shes comput er i zed cont r ol  of  
st at i on f uel  di spensi ng syst em i ncl udi ng oper at i onal ,  cont r ol ,  and 
management  f unct i ons f r om a cent r al  cont r ol  consol e wi t h di spl ays and 
separ at el y mount ed el ect r oni cs and dat a cabi net s.   Pr ovi de f unct i ons t o 
pr ovi de r ecei pt  and r epor t  pr i nt out  t ypes.

2. 29. 2. 1   Oper at i ng Funct i ons

Syst em must  oper at e up t o [ _____]  f uel i ng posi t i ons wi t h up t o [ _____]  
di f f er ent  pr oduct s.   Syst em must  oper at e pr epay on pr eset  vol ume or  dol l ar  
oper at i on.   Syst em must  di spl ay gr ade,  di spenser  number ,  vol ume,  and sal es 
amount  i n one sequence.   Pr ovi de audi bl e s i gnal s and f l ashi ng i ndi cat or s 
t o al er t  oper at or  t o cust omer  needs and di spenser  st at us.   Pr ovi de 
f unct i ons t o cal cul at e change i f  t ank i s t oo f ul l  t o accept  pr epai d amount .

2. 29. 2. 2   Cont r ol  and Management  Funct i ons

Syst em must  accumul at e,  st or e,  and del i ver  f ul l  r ange of  management  
i nf or mat i on i ncl udi ng pr i c i ng by gr ades and t ypes of  ser vi ce.   Syst em must  
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pr ovi de t ot al s f or  up t o f our  shi f t s by pr oduct  vol ume,  cash and cr edi t  
sal es,  and decl i ni ng bal ance i nvent or y.

2. 29. 2. 3   Cont r ol  Consol e

Syst em must  pr ovi de t he f ol l owi ng:

a.   I ndi cat or s:   Cal l ,  r eady,  i n- use,  used,  st opped,  unpai d

b.   Manager ' s keyswi t ch:   Key pr ot ect i on f or  set t i ng oper at i ng modes

c.   Keyboar d:   St andar d i nt er nat i onal  11- pad numer i cal

d.   Cl ock:   Real - t i me oper at i ng,  showi ng year ,  mont h,  day,  hour ,  mi nut e,  
second

e.   Funct i on keys:   Pump st op,  pump st ar t ,  mode,  uni t  pr i ce,  r ef und,  
r ecal l ,  cash/ cr edi t ,  vol ume,  pr i nt / ent er ,  c l ear ,  cr edi t  pai d,  cash 
pai d,  aut hor i ze

2. 29. 2. 4   Di spl ay

Syst em must  pr ovi de t he f ol l owi ng wi t h l i ght  emi t t i ng di odes ( LED' S) :

a.   Oper at i ng:   Gr ade,  pump number ,  vol ume,  cash

b.   Mode or  memor y:   Mode number ,  sub- mode,  memor y dat a

c.   Di spl ay i ndi cat or s:   Wat er ,  l ow i nvent or y,  new dat a,  mode,  
pr epay/ pr eset ,  vol ume,  cash,  cr edi t ,  r et ur n,  pr i ce

2. 29. 2. 5   Power

Syst em must  oper at e at  115 vol t s,  60 her t z.

2. 29. 3   Recei pt  and Tot al s Pr i nt er

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude a r ecei pt  and t ot al s pr i nt er  onl y i f  
r equi r ed by t he Usi ng Agency.

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

Pr ovi de pr i nt er  wi t h t he f ol l owi ng char act er i st i cs:

a.   Mi ni mum pr i nt  speed:   1. 25 l i nes per  second

b.   Li ne l engt h:   40 col umn,  12 char act er s per  25 mm i nch

c.   Paper :   Rol l ,  one-  or  t wo- pl y,  86 mm 3- 3/ 8 i nches wi de

d.   Spaci ng:   6 l i nes per  ver t i cal  25 mm i nch

e.   Char act er  t ypes:   Upper  and l ower  case,  96- char act er  al pha- numer i c,  
nor mal  and doubl e- wi dt h

f .   Pr i nt i ng mechani sm l i f e:   10 mi l l i on cycl es

g.   Power :   115 vol t s,  60 Hz
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2. 29. 3. 1   Cust omer  Recei pt

Conf i gur e pr i nt er  and syst em f unct i ons t o pr i nt  t he f ol l owi ng cust omer  
r ecei pt s.

a.   Ti me,  dat e,  and day of  week

b.   Name and gr ade of  f uel  pr oduct

c.   Pump number  and uni t  pr i ce

d.   Tot al  sal e by payment  met hod ( cash or  cr edi t )

e.   Tot al  sal es vol ume i n gal l ons or  l i t er s

f .   Pr epai d deposi t

g.   Di scount  amount  wher e appl i cabl e

h.   Tr ansact i on number

i .   Thr ee l i ne cust omi zabl e headi ng

j .   Cust omer  r ecei pt  avai l abl e onl y af t er  di spensi ng

2. 29. 3. 2   Shi f t  Change Tot al s

Conf i gur e pr i nt er  and syst em f unct i ons t o pr i nt  t he dol l ar  and vol ume 
t ot al s and t ot al i zer  r eadi ngs f or  cur r ent ,  f i r st ,  second,  and t hi r d shi f t  
t ot al s.

2. 29. 3. 3   Uni t  Pr i ce Summar y

Conf i gur e pr i nt er  and syst em f unct i ons t o pr i nt  t he dol l ar  and vol ume 
t ot al s and t ot al i zer  r eadi ngs f or  cur r ent ,  f i r st ,  second,  and t hi r d shi f t  
t ot al s.

2. 29. 3. 4   St at i on Pr ogr ammi ng Dat a

Conf i gur e pr i nt er  and syst em f unct i ons t o pr i nt  t he l i s t  par amet er s t hat  
det er mi ne whi ch st at i on di spensi ng syst em wi l l  oper at e.

a.   Pr epay or  post  pay

b.   Cash or  cr edi t  pr i c i ng

c.   Sal es and vol ume r at i on l i mi t s

2. 29. 3. 5   Di agnost i c Messages

I ncl ude pr i nt er  t est ,  l ast  mode ent r i es,  syst em power  ON/ OFF r ecor ds,  and 
ot her  i nf or mat i on f or  di agnosi ng pr obl ems by st at i on per sonnel .

2. 30   VALVE AND SYSTEM COMPONENTS EXTERI OR PROTECTI VE COATI NGS

2. 30. 1   Fact or y Coat i ng

Val ves,  syst em component s,  and component s must  be bl ast ed cl ean accor di ng 
t o SSPC SP 5/ NACE No.  1,  and must  be pr i med and coat ed i n accor dance wi t h 
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Sect i on 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES.

2. 30. 2   Fi el d Coat i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed must  be f i el d 
pai nt ed as speci f i ed i n Sect i on 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR 
STEEL STRUCTURES.   Do not  pai nt  abovegr ound st ai nl ess st eel  and al umi num 
sur f aces.   Do not  coat  syst em component s or  component s pr ovi ded wi t h a 
compl et e f act or y coat i ng.   Pr i or  t o any f i el d pai nt i ng,  c l ean sur f aces t o 
r emove dust ,  di r t ,  r ust ,  oi l ,  and gr ease.

PART 3   EXECUTI ON

3. 1   GENERAL

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

I nst al l  equi pment  and component s i n posi t i on,  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  syst em component s 
i nst al l at i on.   Pr ovi de r equi r ed cl ear ances bet ween equi pment  component s,   
syst em component s,  appar at us,  and accessor i es r equi r i ng nor mal  ser vi c i ng 
or  mai nt enance t o be accessi bl e.

3. 1. 2   Anchor i ng

Anchor  syst em component s i n pl ace.   Check al i gnment  of  anchor  bol t s bef or e 
i nst al l i ng syst em component s and cl ean- out  associ at ed sl eeves.   Do not  cut  
bol t s because of  mi sal i gnment .   Not i f y 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.   Wher e anchor  bol t s or  l i ke devi ces have not  
been i nst al l ed,  pr ovi de appr opr i at e sel f - dr i l l i ng t ype anchor s f or  
const r uct i on condi t i on.

3. 1. 3   Gr out i ng

Syst em component s whi ch ar e anchor ed t o a pad i s t o be gr out ed i n pl ace.   
Bef or e set t i ng syst em component s 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 ,  and coat i ngs 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 necessar y 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 must  be i n accor dance wi t h 
ASTM C827/ C827M.   Per f or m al l  gr out i ng i n accor dance wi t h syst em 
component s 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. 1. 4   Level i ng and Al i gni ng

Level  and al i gn syst em component s i n accor dance 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 syst em component s.   I nst al l  onl y f l at  
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shi ms f or  l evel i ng syst em component s.   Pl ace shi ms t o f ul l y  suppor t  syst em 
component s.   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 syst em 
component s bear i ng sur f ace.   Shi ms t o pr ovi de f or  f ul l  syst em component s 
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. 1. 5   Di r ect  Dr i ves

Al i gnment  pr ocedur e f ol l ows:

3. 1. 5. 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.

3. 1. 5. 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. 1. 5. 3   Shaf t  Level i ng and Radi al  Al i gnment

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. 1. 5. 4   Angul ar  Al i gnment  and End Cl ear ance

Check angul ar  al i gnment  and end cl ear ance by i nser t i ng a f eel er  gage at  4 
poi nt s,  90 degr ees apar t  ar ound out er  edges of  coupl i ng hal ves.

3. 1. 5. 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. 025 mm 0. 001- 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  syst em component s manuf act ur er .

3. 1. 6   Pr ecaut i ons

Speci al  car e must  be t aken t o ensur e t hat  syst em component s and mat er i al s 
ar e st or ed pr oper l y t o pr event  damage and mai nt ai n c l eanl i ness,  and t hat  
t he compl et ed syst em i s f r ee of  r ocks,  sand,  di r t ,  and f or ei gn obj ect s.   
Take t he f ol l owi ng st eps t o i nsur e t hese condi t i ons.

a.   Syst em component s br ought  t o t he s i t e and not  st or ed i nsi de,  must  be 
st or ed on bl ocks or  hor ses at  l east  450 mm 18- i nches above gr ound.

b.   Vi sual  i nspect i on must  be made of  each pi ece of  syst em component s t o 
ensur e t hat  i t  i s  c l ean pr i or  t o i nst al l at i on.

c.   The open ends of  syst em component s must  be cl osed when wor k wi t h t hat  
pi ece of  syst em component s i s not  i n pr ogr ess.

3. 2   I NSTALLATI ON OF UNDERGROUND TANKS

I nst al l at i on must  be per  t ank manuf act ur er ' s r ecommendat i ons,  API  RP 1615,  
NFPA 30,  40 CFR 280,  st at e and l ocal  codes and as speci f i ed her ei n.   I f  
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r ecommendat i ons r equi r e t ank t o be f i l l ed,  onl y f uel  wi l l  be al l owed i n 
t anks.   Wat er  f i l l i ng i s not  accept abl e.   Bef or e bei ng pl aced i n ser vi ce,  
t ank must  be t i ght ness t est ed i n accor dance wi t h NFPA 30.

3. 2. 1   Coat i ng Test i ng

The coat i ng must  be exami ned f or  f l aws and t est ed f or  t hi ckness.   Pr ovi de 
t he f aci l i t i es,  per sonnel ,  and equi pment  f or  t est i ng f or  f l aws and 
t hi ckness.   Thi ckness must  be measur ed el ect r oni cal l y.   Coat i ng must  be 
t est ed di r ect l y bef or e pl acement  of  t he t ank wi t h an el ect r i c f l aw 
det ect or ,  equi pped wi t h a bel l ,  buzzer ,  or  ot her  t ype of  audi bl e s i gnal  
t hat  oper at es when a f l aw i s det ect ed.   The det ect or  f or  t he t ype of  
coat i ng used must  have an oper at i ng vol t age of  10, 000 t o 35, 000 vol t s.   
Check of  t he hol i day det ect or  pot ent i al  may be made by t he Cont r act i ng 
Of f i cer  at  any t i me t o det er mi ne t he sui t abi l i t y  of  t he det ect or .   Damaged 
ar eas must  be r epai r ed wi t h mat er i al s i dent i cal  t o t hose used or i gi nal l y,  
and af t er  dr y i ng,  must  be r et est ed el ect r i cal l y.   Submi t  t est  r esul t s.

3. 2. 2   St eel  Tanks

a.   Cover  t he concr et e hol d down sl ab wi t h 150 mm 6- i nches of  t ank beddi ng 
backf i l l  evenl y gr aded and t hor oughl y compact ed,  pr i or  t o t ank 
pl acement .

b.   Each t ank i s t o be unl oaded and pl aced on t he sand bed usi ng cr anes 
and t he r i ggi ng pr ocedur es pr ovi ded by t he t ank manuf act ur er .   Use t he 
t ank l i f t i ng l ugs f or  l i f t i ng t he t ank i nt o pl ace.   The use of  s l i ngs 
ar ound t he t ank i s not  per mi t t ed,  nor  i s t he use of  chock bl ocks of  
any sor t .   Dur i ng handl i ng,  car ef ul l y i nspect  t he t anks f or  coat i ng 
damage and r epai r  any damage what soever  bef or e pr oceedi ng.   Af t er  
pl acement ,  check each t ank t o ensur e i t  i s  s l oped as r equi r ed.   The 
el evat i on must  be conf i r med.

c.   Bef or e pr oceedi ng wi t h backf i l l ,  i nst al l  t he hol d down st r aps and 
t i ght en t he t ur nbuckl es secur el y and evenl y t hr oughout  t he l engt h of  
t he t anks.   The bot t om and si des of  t he t anks t o be f ul l y and evenl y 
suppor t ed by hand shovel i ng and t ampi ng.   Use t ank beddi ng backf i l l  up 
t o 303 mm 12- i nches above t he t op of  t ank.   Hand- gui ded power  
equi pment  can be used t o pl ace f i l l  i n 150 mm 6- i nch l ayer s,  compact ed 
t o a mi ni mum of  95 per cent  maxi mum densi t y,  af t er  t he bot t om quadr ant  
i s f i l l ed.   A mi ni mum of  f our  densi t y t est s per  t ank t o be per f or med.   
Cl ean,  noncor r osi ve,  wel l  t amped gr avel  t o be used f or  backf i l l  f r om a 
poi nt  303 mm 12- i nches above t he t anks t o f i ni shed gr ade.

d.   Do not  f i l l  t he t ank,  even par t i al l y ,  bef or e t he bot t om quadr ant  i s 
backf i l l ed.   The l evel  of  f uel  pr oduct  not  t o exceed t he l evel  of  
compact ed backf i l l  at  any t i me.

e.   Coor di nat e t ank i nst al l at i on wi t h t he i nst al l at i on of  cat hodi c 
pr ot ect i on.

3. 3   I NSTALLATI ON OF FI BERGLASS PI TS

Submi t  r ecommended i nst al l at i on pr ocedur es and set t i ng t ol er ances f r om t he 
pi t  manuf act ur er / suppl i er  f or  t he f i ber gl ass pi t  and t he al umi num cover .   
These pr ocedur es must  i ndi cat e r ecommended met hods of  suppor t i ng t he pi t  
i n i t s pr oper  posi t i on i n t he open excavat i on pr i or  t o and dur i ng concr et e 
pl acement  oper at i ons.   Al so,  r equi r ed i nst al l at i on t ol er ances,  especi al l y 
f or  f l at ness/ l evel ness of  t he f i ber gl ass pi t  l i p,  must  be pr ovi ded.   
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Fol l ow t hese r ecommendat i ons and appl y ot her  pr ocedur es as r equi r ed t o 
ensur e t he i nt egr i t y of  t he pi t  l i ner  and cover  assembl i es i n t hei r  
i nst al l ed posi t i ons.   Al l  penet r at i ons t hr ough t he f i ber gl ass pi t  l i ner  
must  be t i ght l y seal ed by sui t abl e means t o pr ecl ude wat er  i nf i l t r at i on,  
wi t h consi der at i on f or  pot ent i al  r el at i ve movement s bet ween t he 
penet r at i ng obj ect s and t he pi t  l i ner .   Ref er ence t he Cont r act  dr awi ngs 
f or  addi t i onal  i nst al l at i on r equi r ement s.

3. 4   VEHI CLE DI SPENSI NG UNI T

Fol l owi ng i nst al l at i on,  f i l l  i s l and r i ser  hol es wi t h c l ean sand.   I nst al l  
emer gency shut - of f  val ves wi t h br eaki ng poi nt  l evel  wi t h i s l and sur f ace.   
I sol at e di spensi ng uni t s f r om pi pi ng dur i ng f l ushi ng and cl eani ng 
oper at i ons.

3. 5   POSTED OPERATI NG I NSTRUCTI ONS

For  each desi gnat ed syst em or  syst em component s i t em,  pr ovi de i nst r uct i ons 
f or  gui dance of  oper at i ng and mai nt enance per sonnel .   Fol l owi ng appr oval  
of  cont ent ,  pr epar e t hese i nst r uct i ons i n a f or m and scal e t hat  wi l l  be 
r eadi l y l egi bl e when di spl ayed i n appr opr i at e l ocat i ons,  t o be desi gnat ed 
by t he Cont r act i ng Of f i cer  and meet  t he f ol l owi ng r equi r ement s:

3. 5. 1   Each Syst em

For  each syst em,  i ncl ude di agr ams of  syst em component s,  pi pi ng,  wi r i ng and 
cont r ol .   Def i ne cont r ol  sequences.

3. 5. 2   Each Tank

For  each t ank pr ovi de a P. E.  st amped cer t i f i ed t ank cal i br at i on char t  i n 
1/ 16- i nch i ncr ement s r eadi ng i n gal l ons,  except  f or  t anks l ess t han 5, 000 
gal l ons.

3. 5. 3   Each I t em

For  each syst em component s i t em,  i ncl ude st ar t i ng,  adj ust ment ,  oper at i on,  
l ubr i cat i on,  saf et y pr ecaut i ons and shut - down pr ocedur es.   I dent i f y 
pr ocedur es t o be per f or med i n event  of  syst em component s f ai l ur e.   Pr ovi de 
ot her  i nst r uct i ons r ecommended by t he manuf act ur er .

3. 5. 4   Di agr ams

Pr ovi de a pr of essi onal l y pr epar ed i somet r i c pi pi ng di agr am of  t he f uel i ng 
syst em appar at us.   Di agr am must  be 914 by 1370 mm 36 by 54 i nches and must  
be col or  coded t o mat ch PCP col or  di agr ams.   Di agr am must  show t he ent i r e 
f aci l i t y  and must  i ncl ude al l  syst em component s and t he oper at i onal  
sequences of  al l  syst em component s wi t h equi pment  number s di spl ayed.   
Di agr am must  show al l  val ves al ong wi t h t he val ve number s shown on t he 
dr awi ngs and l i s t ed as nor mal l y open/ cl osed.   I t  must  be wal l  mount ed 
under  gl ass.

3. 5. 5   Vol ume of  Fuel

Pr ovi de a cer t i f i ed syst em i nvent or y of  f uel  i n t he pi pe,  t ank,  pumphouse,  
et c.   The pi pi ng wi l l  show l engt h of  pi pe,  s i ze of  pi pe,  L/ s gal / f oot ,  and 
t ot al  L gal .   Ver i f y dur i ng i ni t i al  f i l l .
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3. 6   DEMONSTRATI ONS

Conduct  a t r ai ni ng sessi on f or  desi gnat ed Gover nment  per sonnel  i n t he 
oper at i on and mai nt enance pr ocedur es r el at ed t o t he syst em 
component s/ syst ems speci f i ed her ei n.   I ncl ude per t i nent  saf et y oper at i onal  
pr ocedur es i n t he sessi on as wel l  as physi cal  demonst r at i ons of  t he 
r out i ne mai nt enance oper at i ons.   Fur ni sh i nst r uct or s who ar e f ami l i ar  wi t h 
t he i nst al l at i on/ syst em component s/ syst ems,  bot h oper at i onal  and pr act i cal  
t heor i es,  and associ at ed r out i ne mai nt enance pr ocedur es.   The t r ai ni ng 
sessi on must  consi st  of  a t ot al  of  [ _____]  hour s of  nor mal  wor ki ng t i me 
and must  st ar t  af t er  t he syst em i s f unct i onal l y compl et ed,  but  pr i or  t o 
f i nal  syst em accept ance.   Submi t  a l et t er ,  at  l east  14 wor ki ng days pr i or  
t o t he pr oposed t r ai ni ng dat e,  schedul i ng a pr oposed dat e f or  conduct i ng 
t he on- si t e t r ai ni ng.

        - -  End of  Sect i on - -
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