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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  f uel  r ecei v i ng/ di spensi ng equi pment  
f or  bot h avi at i on di st r i but i on syst ems and gener al  
ser vi ce f uel  pi pi ng syst ems.   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 
St andar d Desi gn 078- 24- 28 PRESSURI ZED HYDRANT 
FUELI NG SYSTEM ( TYPE I I I ) .

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

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

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

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

**************************************************************************
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  
equi pment / devi ces necessar y t o meet  st at e and l ocal  
regulations.

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,  et c. ) ,  t he 
desi gner  wi l l  have t o modi f y t hi s  speci f i cat i on 
appropriately. 
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**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

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

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  RP 2003 ( 2015;  8t h Ed)  Pr ot ect i on Agai nst  
I gni t i ons Ar i s i ng out  of  St at i c,  
Li ght ni ng,  and St r ay Cur r ent s

API  RP 540 ( 1999;  R 2004)  El ect r i cal  I nst al l at i ons i n 
Pet r ol eum Pr ocessi ng Pl ant s

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

ASME I NTERNATI ONAL ( ASME)

ASME B1. 1 ( 2003;  R 2008)  Uni f i ed I nch Scr ew Thr eads 
( UN and UNR Thr ead For m)

ASME B16. 21 ( 2011)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Flanges

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
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Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B31. 3 ( 2016)  Pr ocess Pi pi ng

ASME BPVC SEC VI I I  D1 ( 2015)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASTM I NTERNATI ONAL ( ASTM)

ASTM A105/ A105M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St eel  For gi ngs f or  Pi pi ng Appl i cat i ons

ASTM A182/ A182M ( 2018)  St andar d Speci f i cat i on f or  For ged 
or  Rol l ed Al l oy and St ai nl ess St eel  Pi pe 
Fl anges,  For ged Fi t t i ngs,  and Val ves and 
Par t s f or  Hi gh- Temper at ur e Ser vi ce

ASTM A193/ A193M ( 2016)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2017a)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A216/ A216M ( 2016)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  Sui t abl e f or  Fusi on 
Wel di ng,  f or  Hi gh- Temper at ur e Ser vi ce

ASTM A276/ A276M ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A582/ A582M ( 2012;  R 2017)  St andar d Speci f i cat i on f or  
Fr ee- Machi ni ng St ai nl ess St eel  Bar s

ASTM A743/ A743M ( 2017)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um,  
I r on- Chr omi um- Ni ckel ,  Cor r osi on Resi st ant ,  
f or  Gener al  Appl i cat i on

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM B241/ B241M ( 2016)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Seaml ess Pi pe and 
Seaml ess Ext r uded Tube

ASTM B247 ( 2009)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Di e For gi ngs,  Hand 
For gi ngs,  and Rol l ed Ri ng For gi ngs

ASTM D229 ( 2013)  Ri gi d Sheet  and Pl at e Mat er i al s 
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Used f or  El ect r i cal  I nsul at i on

ASTM F436 ( 2011)  Har dened St eel  Washer s

ENERGY I NSTI TUTE ( EI )

EI  1529 ( 2014;  7t h Ed)  Avi at i on Fuel i ng Hose and 
Hose Assembl i es

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

I EEE 1100 ( 2005)  Emer al d Book I EEE Recommended 
Pr act i ce f or  Power i ng and Gr oundi ng 
El ect r oni c Equi pment

I EEE 142 ( 2007;  Er r at a 2014)  Recommended Pr act i ce 
f or  Gr oundi ng of  I ndust r i al  and Commer ci al  
Power  Syst ems -  I EEE Gr een Book

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

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

NEMA MG 11 ( 1977;  R 2012)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Si ngl e Phase Mot or s

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

NFPA 30 ( 2015;  ERTA 1 2018)  Fl ammabl e and 
Combust i bl e Li qui ds Code

NFPA 407 ( 2017)  St andar d f or  Ai r cr af t  Fuel  Ser vi c i ng

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

NFPA 77 ( 2014)  Recommended Pr act i ce on St at i c 
Electricity

NFPA 780 ( 2017)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS3275 ( 2009;  Rev C)  Sheet ,  Acr yl oni t r i l e 
But adi ene ( NBR)  Rubber  and Non- Asbest os 
Fi ber  Fuel  and Oi l  Resi st ant

SAE AS5877 ( 2016;  Rev B)  Det ai l ed Speci f i cat i on f or  
Ai r cr af t  Pr essur e Ref uel i ng Nozzl e
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-83413 ( 2012;  Rev C;  AMD 1 2017)  Connect or s and 
Assembl i es,  El ect r i cal ,  Ai r cr af t  
Gr oundi ng,  Gener al  Speci f i cat i on f or

MIL-DTL-83413/4 ( 2014;  Rev E)  Connect or s and Assembl i es,  
El ect r i cal ,  Ai r cr af t  Gr oundi ng:  Pl ugs,  f or  
Types I  and I I  Gr oundi ng Assembl i es

MIL-DTL-83413/7 ( 2015;  Rev F;  Am 1 2016)  Connect or s and 
Assembl i es,  El ect r i cal ,  Ai r cr af t  Gr oundi ng 
Cl amp Connect or  f or  Types I  and I I I  
Gr oundi ng Assembl i es,  Cl i p,  El ect r i cal

MIL-PRF-370 ( 2017;  Rev K)  Hose And Hose Assembl i es,  
Nonmet al l i c :  El ast omer i c,  Li qui d Fuel

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

MIL-PRF-52747 ( 1996;  Rev F)  Nozzl e Assembl y,  
Cl osed- Ci r cui t  Ref uel i ng,  St andar d and 
Ar ct i c Ser vi ce

MIL-PRF-52748 ( 1995;  Rev F;  Not i ce 1 2004;  Not i ce 2 
2010;  Not i ce 3 2015)  Nozzl e,  Adapt er ,  
Cl osed- Ci r cui t  t o Gr avi t y Fi l l ,  St andar d 
and Ar ct i c Ser vi ce

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 50696 ( 2016;  Rev D)  Reel s,  St at i c Di schar ge,  
Gr oundi ng,  50 and 75 Foot  Cabl e Lengt hs

CI D A- A- 59326 ( Rev D)  Gener al  Speci f i cat i on For  Coupl i ng 
Hal ves,  Qui ck- Di sconnect ,  Cam- Locki ng Type

UNDERWRI TERS LABORATORI ES ( UL)

UL 330 ( 2017)  UL St andar d f or  Saf et y Hose and 
Hose Assembl i es f or  Di spensi ng Fl ammabl e 
Liquids

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

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  Aug 2017)  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 913 ( 2013;  Repr i nt  Apr  2015)  UL St andar d f or  
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Saf et y I nt r i nsi cal l y  Saf e Appar at us and 
Associ at ed Appar at us f or  Use i n Cl ass I ,  
I I ,  and I I I ,  Di v i s i on 1,  Hazar dous 
( Cl assi f i ed)  Locat i ons

1. 2   SYSTEM DESCRI PTI ON

Equi pment  speci f i ed her ei n shal l  be desi gned t o handl e a wor ki ng pr essur e of
 1900 kPa 275 psi g at  38 degr ees C 100 degr ees F.   Equi pment  speci f i ed 
her ei n shal l  be compat i bl e wi t h t he f uel  t o be handl ed.

1. 3   SUBMITTALS

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

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

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

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

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
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Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Gr oundi ng and Bondi ng 

SD- 03 Pr oduct  Dat a

Loadi ng Ar m

Tank Tr uck of f - l oadi ng Assembl y

Vent ur i  Tube

Fuel  Met er

Rel axat i on Tank

Avi at i on Fuel i ng Hose

Non- Avi at i on Fuel  Hose

Ai r cr af t  Pr essur e Fuel i ng Nozzl e

Ai r cr af t  Nozzl e Adapt er

Dr y- Br eak Coupl er

Li qui d Level  Gauge

Aut omat i c Ai r  El i mi nat or

Di f f er ent i al  Pr essur e Gauge

Di f f er ent i al  Pr essur e Tr ansmi t t er

Cont r ol  St at i ons

Pr oduct  Di spensi ng Uni t

Management  Cont r ol  Syst em

SD- 07 Cer t i f i cat es

Demonstrations

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

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

Tank Tr uck Of f - l oadi ng Assembl y;  G[ ,  [ _____] ]

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

Fuel  Met er ;  G[ ,  [ _____] ]

Rel axat i on Tank;  G[ ,  [ _____] ]
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Avi at i on Fuel i ng Hose;  G[ ,  [ _____] ]

Non- Avi at i on Fuel  Hose;  G[ ,  [ _____] ]

Ai r cr af t  Pr essur e Fuel i ng Nozzl e;  G[ ,  [ _____] ]

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

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

Cont r ol  St at i ons;  G[ ,  [ _____] ]

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

Management  Cont r ol  Syst em;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and equi pment  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 equi pment  
shal l  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 shal l  i ncl ude 
appl i cat i ons of  t he equi pment  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 equi pment  shal l  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. 4. 2   Nameplates

**************************************************************************
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 
designer.

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 equi pment ,  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, ]  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 ance,  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 shal l  
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be 25 by 65 mm 1 by 2- 1/ 2 i nches.   Let t er i ng shal l  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 shal l  i dent i f y i t s  f unct i on. ]

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  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

2. 1   MATERIALS

**************************************************************************
NOTE:   I ncl ude t he br acket ed i nf or mat i on i f  avi at i on 
f uel  wi l l  be handl ed.

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

I nt er nal  par t s and component s of  equi pment ,  pi pi ng,  pi pi ng component s,  and 
val ves t hat  coul d be exposed t o f uel  dur i ng syst em oper at i on shal l  not  be 
const r uct ed of  z i nc coat ed ( gal vani zed)  met al [ ,  br ass,  br onze,  or  ot her  
copper  bear i ng al l oys] .   Do not  i nst al l  cast  i r on bodi ed val ves i n pi pi ng 
syst ems t hat  coul d be exposed t o f uel  dur i ng syst em oper at i on.

2. 1. 1   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. 2   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   ELECTRI CAL WORK

**************************************************************************
NOTE:   Show el ect r i cal  char act er i st i cs,  mot or  
st ar t er  t ype( s) ,  encl osur e t ype,  and maxi mum r pm i n 
t he equi pment  schedul es 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  equi pment  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 VARI ABLE FREQUENCY DRI VE 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.
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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  
equi pment .   Coor di nat e t he ar ea c l assi f i cat i on and 
t he el ect r i cal  desi gn wi t h UFC 03- 460- 01.

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

2. 2. 1   General

Pr ovi de mot or s,  mot or  st ar t er s,  cont r ol l er s,  i nt egr al  di sconnect s,  
cont act or s,  cont r ol s,  and cont r ol  wi r i ng wi t h t hei r  r espect i ve pi eces of  
equi pment ,  except  cont r ol l er s i ndi cat ed as par t  of  mot or  cont r ol  cent er s.   
Pr ovi de el ect r i cal  equi pment ,  i nc l udi ng mot or s and wi r i ng,  as speci f i ed i n 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de swi t ches and 
devi ces necessar y f or  cont r ol l i ng and pr ot ect i ng el ect r i cal  equi pment .   
Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad pr ot ect i on and ot her  
necessar y appur t enances.   Cont r ol l er s and cont act or s shal l  have a maxi mum 
of  120- vol t  cont r ol  c i r cui t s and shal l  have auxi l i ar y cont act s f or  use wi t h 
t he cont r ol s pr ovi ded.   For  packaged equi pment ,  t he manuf act ur er  shal l  
pr ovi de cont r ol l er s i ncl udi ng t he r equi r ed moni t or s and t i med r est ar t .

2. 2. 2   Motors

Pr ovi de mot or s i n accor dance wi t h NEMA MG 1 and of  suf f i c i ent  s i ze t o dr i ve 
t he l oad at  t he speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng 
of  t he mot or  when oper at i ng at  pr oper  el ect r i cal  syst em vol t age.   Pr ovi de 
hi gh ef f i c i ency t ype,  s i ngl e- phase,  f r act i onal - hor sepower  
al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  i n 
accor dance wi t h NEMA MG 11.   Pr ovi de pol yphase,  squi r r el - cage medi um 
i nduct i on mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  t hat  meet  t he 
ef f i c i ency r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h 
NEMA MG 1.   Mot or s shal l  be r at ed f or  cont i nuous dut y wi t h t he encl osur e 
speci f i ed.   Mot or  dut y r equi r ement s shal l  al l ow f or  maxi mum f r equency 
st ar t - st op oper at i on and mi ni mum encount er ed i nt er val  bet ween st ar t  and 
st op.   Mot or  t or que shal l  be capabl e of  accel er at i ng t he connect ed l oad 
wi t hi n 20 seconds wi t h 80 per cent  of  t he r at ed vol t age mai nt ai ned at  mot or  
t er mi nal s dur i ng one st ar t i ng per i od.   Mot or  bear i ngs shal l  be f i t t ed wi t h 
gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out s i de of  t he encl osur e.

2. 2. 3   Mot or  Cont r ol l er s

[ Wher e t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er s may be pr ovi ded t o accompl i sh t he same 
f unct i on.   Use sol i d- st at e var i abl e- speed cont r ol l er s f or  mot or s r at ed 7. 45 
kW 10 hp or  l ess and adj ust abl e f r equency dr i ves f or  l ar ger  mot or s. ]   
[ Pr ovi de var i abl e f r equency dr i ves f or  mot or s as speci f i ed i n Sect i on 
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

2. 2. 4   Under gr ound Wi r i ng

Encl ose under gr ound el ect r i cal  wi r i ng i n PVC coat ed condui t .   
Di el ect r i cal l y  i sol at e condui t  at  any st eel  st or age t ank connect i on.

2. 2. 5   Gr oundi ng and Bondi ng

Gr oundi ng and bondi ng shal l  be 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 
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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. 3   FLANGED END CONNECTI ONS

2. 3. 1   Flanges

Pr ovi de f l anged end connect i ons on equi pment  def i ned her ei n i n accor dance 
with ASME B16. 5,  Cl ass 150.

2. 3. 1. 1   Car bon St eel

Car bon st eel  f l anges shal l  conf or m t o ASTM A105/ A105M.

2. 3. 1. 2   St ai nl ess St eel

St ai nl ess st eel  f l anges shal l  conf or m t o ASTM A182/ A182M,  Gr ade F304 or  
F304L,  f or ged t ype.

2. 3. 1. 3   Aluminum

Al umi num f l anges shal l  conf or m t o ASTM B247,  Al l oy 6061- T6.

2. 3. 2   Fl ange Gasket s,  Non- I sol at i ng

Pr ovi de f l ange gasket s t hat  ar e 3. 2 mm 1/ 8 i nch t hi ck and t hat  conf or m t o 
ASME B16. 21,  t hat  use a Buna- N bi nder ,  and t hat  have a r ai sed- f ace t ype 
unl ess ot her wi se i ndi cat ed.   Pr ovi de gasket s t hat  ar e f act or y cut  f r om one 
pi ece of  mat er i al .

2. 3. 3   Fl ange Gasket s,  El ect r i cal l y  I sol at i ng

**************************************************************************
NOTE:   I ndi cat e t he l ocat i on of  each el ect r i cal l y  
i sol at i ng connect i on on dr awi ngs.

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

Fl ange gasket s shal l  conf or m t o ASTM D229 and shal l  pr ovi de an el ect r i cal  
i nsul at i ng mat er i al  of  1000 ohms mi ni mum r esi st ance.   Pr ovi de gasket  
mat er i al  t hat  i s  chemi cal l y compat i bl e wi t h t he f uel  t o be handl ed.   
Pr ovi de gasket s t hat  ar e t he f ul l  f ace t ype.   Pr ovi de f l anges t hat  have a 
f ul l  sur f ace 762 mi cr omet er s 0. 03 i nch t hi ck,  spi r al - wound myl ar  i nsul at i ng 
s l eeves bet ween t he bol t s and t he hol es i n t he f l anges.   Bol t s may have 
r educed shanks of  a di amet er  not  l ess t han t he di amet er  at  t he r oot  of  t he 
t hr eads.   Pr ovi de hi gh- st r engt h 3. 2 mm 1/ 8 i nch t hi ck phenol i c i nsul at i ng 
washer s next  t o t he f l anges wi t h f l at  c i r cul ar  st ai nl ess st eel  washer s over  
t he i nsul at i ng washer s and under  bol t  heads and nut s.   Pr ovi de bol t s l ong 
enough t o compensat e f or  t he i nsul at i ng gasket s and st ai nl ess st eel  washer s.

2. 3. 4   Fl ange Pr ot ect or s

**************************************************************************
NOTE:   Use f l ange pr ot ect or s t o mi ni mi ze t he 
exposur e of  f l anged end connect i ons t o cor r osi ve 
envi r onment s and t hus ext end t he mai nt enance l i f e of  
t he connect i ons.   Fl ange pr ot ect or s al so hel p 
pr event  f or ei gn mat t er  f r om shor t i ng out  or  br i dgi ng 
over  an i nsul at i ng gasket  wi t hi n an el ect r i cal l y  
i sol at i ng f l ange.   Del et e t hi s par agr aph i f  not  
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applicable.
**************************************************************************

Pr ot ect or s shal l  pr ot ect  t he bol t s,  st uds,  nut s,  and gasket s of  a f l anged 
end connect i on f r om cor r osi on or  damage due t o exposur e t o t he 
envi r onment .   Pr ot ect or s shal l  be weat her  and ul t r avi ol et  ( UV)  r esi st ant .   
Pr ot ect or s shal l  al l ow f or  qui ck and easy r emoval  and r e- i nst al l at i on by 
mai nt enance per sonnel .   [ Pr ovi de pr ot ect or s t hat  al l ow vi sual  i nspect i on of  
t he f l ange gasket  wi t hout  r equi r i ng r emoval . ]

2. 3. 5   Fl ange Bol t s,  Nut s,  and Washer s

Bol t s and nut s f or  pi pe f l anges,  f l anged f i t t i ngs,  val ves and accessor i es 
shal l  conf or m t o ASME B18. 2. 1 and ASME B18. 2. 2,  except  as ot her wi se 
speci f i ed.   Bol t s shal l  be of  suf f i c i ent  l engt h t o obt ai n f ul l  bear i ng on 
t he nut s and shal l  pr oj ect  no mor e t han t wo f ul l  t hr eads beyond t he nut s 
wi t h t he bol t s t i ght ened t o t he r equi r ed t or que.   Bol t s shal l  be r egul ar  
hexagonal  bol t s conf or mi ng t o ASME B18. 2. 1 wi t h mat er i al  conf or mi ng t o 
ASTM A193/ A193M,  Cl ass 2,  Gr ade B8,  st ai nl ess st eel ,  when connect i ons ar e 
made wher e a st ai nl ess st eel  f l ange i s i nvol ved,  and Gr ade B7 when onl y 
car bon st eel  f l anges ar e i nvol ved.   Bol t s shal l  be t hr eaded i n accor dance 
with ASME B1. 1,  Cl ass 2A f i t ,  Coar se Thr ead Ser i es,  f or  s i zes 25 mm 1 i nch 
and smal l er  and Ei ght - Pi t ch Thr ead Ser i es f or  s i zes l ar ger  t han 25 mm 1 i nch.   
Nut s shal l  conf or m t o ASME B18. 2. 2,  hexagonal ,  heavy ser i es wi t h mat er i al  
conf or mi ng t o ASTM A194/ A194M,  Gr ade 8,  st ai nl ess st eel  f or  st ai nl ess st eel  
bol t s,  and Gr ade 7 f or  car bon st eel  bol t s.   Nut s shal l  be t hr eaded i n 
accor dance wi t h ASME B1. 1,  Cl ass 2B f i t ,  Coar se Thr ead Ser i es f or  s i zes 25 
mm 1 i nch and smal l er  and Ei ght - Pi t ch Thr ead Ser i es f or  s i zes l ar ger  t han 
25 mm 1 i nch.   Pr ovi de washer s under  bol t  heads and nut s.   Washer s t o be 
ASTM F436,  f l at  c i r cul ar  st ai nl ess st eel  f or  st ai nl ess st eel  bol t s,  and 
car bon st eel  f or  car bon st eel  bol t s.   Tor que wr enches shal l  be used t o 
t i ght en al l  f l ange bol t s t o t he t or que r ecommended by t he gasket  
manuf act ur er .   Ti ght eni ng pat t er n shal l  be as r ecommended by t he gasket  
manuf act ur er .  Ant i - sei ze compound shal l  be used on st ai nl ess st eel  bol t s.

2. 4   TANK TRUCK OFF- LOADI NG ASSEMBLY

**************************************************************************
NOTE:   Ref er  t o NAVFAC St andar d Desi gn 140- 40- 05 
TRUCK UNLOADI NG SYSTEM and UFC 3- 460- 01 f or  det ai l ed 
i nf or mat i on of  an of f - l oadi ng assembl y.

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

Assembl y shal l  be a packaged,  f act or y f abr i cat ed,  ski d- mount ed uni t .   
Pr ovi de a ver t i cal  ai r  el i mi nat or  f or  each of f - l oadi ng pump used i n t he 
assembly.

2. 4. 1   Of f - l oadi ng Pump

Pump shal l  conf or m t o API  STD 610,  except  as modi f i ed her ei n.   Pump shal l  
be a ver t i cal  i n- l i ne,  s i ngl e st age,  s i ngl e suct i on wi t h doubl e vol ut e 
const r uct i on t o assur e r adi al  bal ance.   Pump shal l  be desi gned t o per mi t  
r emoval  of  t he i mpel l er ,  shaf t ,  bear i ngs and bear i ng housi ng as an 
assembl y,  wi t hout  di sconnect i ng t he suct i on or  di schar ge pi pi ng.   Shut of f  
head shal l  have a 20 per cent  head r i se t o shut of f .   Pump shal l  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 .   Pump shal l  not  over heat  or  be damaged whi l e oper at i ng 
cont i nuousl y at  a mi ni mum f l ow condi t i on of  25 per cent  r equi r ed capaci t y or  
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.   
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Pump shal l  oper at e at  a f l ow of  12. 5 per cent  r equi r ed capaci t y wi t hout  
exceedi ng t he v i br at i on l i mi t s gi ven i n API  STD 610.   The gasket  f i t  f or  
seal  gl and t o st uf f i ng- box shal l  be of  t he cont r ol l ed compr essi on t ype wi t h 
met al - t o- met al  j oi nt  cont act .   Pump shal l  have oi l  l ubr i cat ed,  
ant i - f r i c t i on,  r adi al  and t hr ust  bear i ngs t hat  pr ovi de 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.

2. 4. 1. 1   Case and Cover

Case and cover  const r uct i on shal l  be car bon st eel  t hat  conf or ms t o 
ASTM A216/ A216M,  WCB.

2. 4. 1. 2   Impeller

I mpel l er  const r uct i on shal l  be st ai nl ess st eel  t hat  conf or ms t o 
ASTM A743/ A743M,  GR CF8M or  ASTM A743/ A743M,  CA 6NM.

2. 4. 1. 3   Wear  Ri ngs

Wear  r i ngs const r uct i on shal l  be st ai nl ess st eel  t hat  conf or ms t o 
ASTM A182/ A182M,  GR F6 or  ASTM A276/ A276M,  TP410 or  416.

2. 4. 1. 4   Shaft

Shaf t  const r uct i on shal l  be st ai nl ess st eel  t hat  conf or ms t o ASTM A582/ A582M, 
Type 416.

2. 4. 1. 5   Power  Fact or  Cor r ect i on Capaci t or s

**************************************************************************
NOTE:   I ndi cat e on t he el ect r i cal  dr awi ngs t he s i ze 
and r at i ng r equi r ed f or  each pump power  f act or  
cor r ect i on capaci t or .

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

Pump mot or  cont r ol s shal l  i ncl ude power  f act or  cor r ect i on capaci t or s t hat  
ar e 3 phase,  sui t abl e f or  600 vol t s,  wi t h mul t i pl e cel l s ,  and t hat  ar e 
assembl ed i n par al l el  i n a NEMA 250,  Type 3 encl osur e.   Each capaci t or  cel l  
shal l  be pr ot ect ed agai nst  cel l  r upt ur e.   Capaci t or s shal l  have a met al i zed 
pol ypr opyl ene f i l m di el ect r i c  syst em f or  an i nst ant aneous sel f - heal i ng 
act i on and r educed ener gy l osses.   Capaci t or s shal l  be encased i n a 
non- f l ammabl e ver mi cul i t e f i l l er .   Di schar ge r esi st or s shal l  be i nc l uded t o 
r educe vol t age t o 50 vol t s or  l ess wi t hi n one mi nut e of  de- ener gi zat i on.   
Capaci t or s shal l  be sui t abl e f or  oper at i on over  a t emper at ur e r ange of  - 40 
degr ees C t o 50 degr ees C - 40 degr ees F t o 122 degr ees F.   Power  f act or  
capaci t or s at  t he of f l oad ar ea shal l  be suppl i ed by t he of f l oad ski d 
manufacturer.

2. 4. 2   Ver t i cal  Ai r  El i mi nat or

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he s i ze of  al l  
pi pi ng connect i ons t o t he el i mi nat or .   Fl anged end 
connect i ons shoul d be used f or  al l  connect i ons ( no 
t hr eaded connect i ons) .

NAVFAC St andar d Desi gn 140- 40- 05 TRUCK UNLOADI NG 
SYSTEM uses 3 separ at e l evel  swi t ches on t he 
el i mi nat or  t ank t o modul at e t he speed of  t he 
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of f - l oadi ng pump ( 9. 5 L/ s,  19 L/ s,  and 38 L/ s)  ( 150 
gpm,  300 gpm and 600 gpm) .   The mor e f uel  t hat  i s  
col l ect ed i n t he el i mi nat or ,  t he f ast er  t he pump 
wi l l  oper at e.

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

El i mi nat or  shal l  be t he ver t i cal  t ank,  suct i on s i de t ype.   El i mi nat or  shal l  
be f act or y- f abr i cat ed and be speci f i cal l y  desi gned f or  t ank t r uck 
of f - l oadi ng appl i cat i ons.   El i mi nat or  t ank shal l  be desi gned and 
const r uct ed of  car bon st eel  i n accor dance wi t h ASME BPVC SEC VI I I  D1.   
El i mi nat or  shal l  have a st ai nl ess st eel  hi gh l evel  shut - of f  mechani sm wi t h 
pr essur e r el i ef .   Coat  t he vessel ' s  i nt er i or  sur f aces wi t h an epoxy coat i ng 
t hat  conf or ms t o MIL-PRF-4556 .   Bol t  t he el i mi nat or  t o t he of f - l oadi ng 
assembl y t o pr event  v i br at i on dur i ng oper at i on.   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,  vent  
pi pi ng,  pr essur e r el i ef  pi pi ng,  dr ai n pi pi ng,  and l evel  swi t ch 
connect i ons) .   El i mi nat or  out l et  pi pi ng connect i on shal l  have an 
ant i - vor t ex devi ce.   Pr ovi de el i mi nat or  wi t h each of  t he f ol l owi ng

a.   Li qui d Level  Gauge Taps.   Pr ovi de t aps f or  mount i ng dual  l i qui d l evel  
gauges.   Gauges shal l  measur e t he t ank' s f ul l  oper at i ng r ange.   Gauges 
shal l  conf or m t o par agr aph LI QUI D LEVEL GAUGE.

b.   Pr essur e/ Vacuum Rel i ef  Tap.

c.   Ai r  Vent i ng Tap.   Locat e t ap on t op of  vessel  i n or der  al l ow t r apped 
ai r  t o be vent ed.

d.   Dr ai nage Tap.   Locat e t ap i n t he bot t om of  t he vessel  i n or der  t o al l ow 
t he dr ai nage of  wat er ,  f uel ,  and sedi ment .

e.   Level  Swi t ch Taps.

2. 4. 3   Level  Swi t ches

Swi t ches shal l  be t he ul t r asoni c t i p- sensi t i ve t ype.   Swi t ch encl osur e 
shal l  be weat her pr oof  as wel l  as expl osi on- pr oof  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.   Swi t ch shal l  be doubl e pol e 
doubl e t hr ow ( DPDT) .   Swi t ch power  shal l  be 120 vol t s,  s i ngl e phase,  and 60 
her t z.    Swi t ch shal l  have a f l anged end connect i on.

2. 4. 4   Pr essur e/ Vacuum Rel i ef  Val ve

Val ve shal l  be t he dual  pur pose t ype ( pr ovi de bot h pr essur e and vacuum 
r el i ef )  t hat  conf or ms t o NFPA 30.   Pr essur e and vacuum r el i ef  set t i ngs 
shal l  be f act or y set .   Pr essur e r el i ef  shal l  be set  at  [ _____]  kPa [ _____]  
ounces per  squar e i nch.   Vacuum r el i ef  shal l  be set  at   [ _____]  kPa [ _____]  
ounces per  squar e i nch.   Val ve body shal l  be const r uct ed of  al umi num and be 
desi gned f or  an out door  i nst al l at i on ( weat her - r esi st ant ) .   Val ve t r i m shal l  
be st ai nl ess st eel .     I nner  val ve pal l et  assembl i es shal l  have a 
kni f e- edged dr i p r i ng ar ound t he per i pher y of  t he pal l et  t o pr ecl ude 
condensat i on col l ect i on at  t he seat s.   Val ve i nt ake shal l  be cover ed wi t h a 
40 mesh st ai nl ess st eel  wi r e scr een.

2. 4. 5   Meter

Met er  shal l  conf or m t o par agr aph FUEL METER.
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2. 4. 6   Fl ow Cont r ol  Val ve ( FCV)

Val ve shal l  be t he non- sur ge check val ve t ype i n accor dance wi t h Sect i on 
33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES.

2. 4. 7   Gener al  Val ves and Pi pi ng Component s

Pi pe,  pi pe f i t t i ngs,  gener al  val ves,  st r ai ner s,  s i ght  f l ow i ndi cat or s,  and 
pr essur e gauges shal l  conf or m t o Sect i on 33 52 43 AVI ATI ON FUEL 
DI STRI BUTI ON SYSTEMS.

2. 4. 8   Of f - Loadi ng Hose and Coupl er

Hose shal l  conf or m t o par agr aph [ AVI ATI ON FUELI NG HOSE]  [ NON- AVI ATI ON FUEL 
HOSE] .   Coupl er  shal l  conf or m t o par agr aph QUI CK DI SCONNECT COUPLER.   
Pr ovi de assembl y wi t h a hose hangi ng r ack capabl e of  suppor t i ng al l  
of f - l oadi ng hoses s i mul t aneousl y.   Hooks used i n hangi ng r acks shal l  be 
st ai nl ess st eel .

2. 4. 9   Gr oundi ng Syst em

Gr oundi ng syst em shal l  conf or m t o par agr aph TANK TRUCK GROUNDI NG UNI T.

2. 4. 10   Fl ow Swi t ch

Swi t ch shal l  conf or m t o par agr aph FLOW SWI TCH.

2. 5   LOADI NG ARM

**************************************************************************
NOTE:   Loadi ng ar m assembl i es ar e used pr i mar y i n 
t ank t r uck and t ank car  l oadi ng appl i cat i ons.   Top 
l oadi ng t ype assembl i es ar e not  per mi t t ed per  UFC 
3- 460- 01.   

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 oad ar m 
specified.
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   a.   Si ze of  al l  l oadi ng ar m pi pi ng.   Pi pe s i 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 shal l  be t he f act or y f abr i cat ed,  f act or y assembl ed,  bot t om 
l oadi ng t ype.   Loadi ng ar m shal l  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 shal l  be [ Schedul e 
10S,  Gr ade TP304L,  st ai nl ess st eel  i n accor dance wi t h ASTM A312/ A312M] [  or  
] [ Schedul e 80 al umi num al l oy 6061- T6 i n accor dance wi t h ASTM B241/ B241M] .   
[ 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. 5. 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 )  shal l  be count er act ed 
by a count er bal ance syst em.   The count er bal ance syst em shal l  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 shal l  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 shal l  
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 shal l  be i n accor dance 
wi t h par agr aph PRESSURE FUELI NG NOZZLE.

2. 5. 1. 1   Hose Loader  Type

Di spensi ng end shal l  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 shal l  be i n accor dance wi t h par agr aph [ AVI ATI ON 
FUELI NG HOSE]  [ NON- AVI ATI ON FUEL HOSE] .

2. 5. 1. 2   A- Fr ame Type

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

2. 5. 2   Swi vel  Joi nt s

**************************************************************************
NOTE:   Onl y i ncl ude t he br acket ed sent ence i f  t he 
pr oj ect  i s  a NAVAI R r el at ed pr oj ect .   Ref er ence 
Ai r cr af t  Ref uel i ng NATOPS Manual ,  NAVAI R 00- 80T- 109 
f or  NAVAI R appr oved component s.

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

SECTI ON 33 57 00  Page 19



Swi vel  j oi nt s shal l  be t he f l anged,  non- l ubr i cat ed t ype wi t h non- l ubr i cat ed 
bear i ngs.   Swi vel  j oi nt s shal l  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 shal l  
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 shal l  be capabl e of  360 degr ee 
r ot at i on.   [ NAVAI R appr oved swi vel s ar e Aer oqui p s i ngl e pl ane,  Chi ksan 
2- pl ane,  EMCO Wheat on s i ngl e pl ane,  CLA- VAL 2- pl ane,  J. C.  Car t er  s i ngl e 
pl ane,  and J. C.  Car t er  2- pl ane. ]

2. 6   PANTOGRAPH

Pr ovi de pant ogr aphs as speci f i ed i n Sect i on 33 52 43. 12 AVI ATI ON FUEL 
PANTOGRAPHS.

2. 7   FILTER/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.

2. 8   VENTURI  TUBE

Vent ur i  shal l  be a vel oci t y head,  i mpact ,  di f f er ent i al  pr oduci ng devi ce 
desi gned t o measur e di f f er ent i al  pr essur e of  t he f uel  bei ng handl ed.   
Vent ur i  shal l  consi st  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 c t 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.   Vent ur i  
shal l  be const r uct ed of  Type 304L st ai nl ess st eel .   Pr ovi de f l anged end 
connect i ons on bot h t he i nl et  and out l et  pi pe connect i ons.   Vent ur i  shal l  
be of  suf f i c i ent  t hi ckness t o wi t hst and t he same st r esses as t he upst r eam 
and downst r eam pi pi ng.

2. 8. 1   Di schar ge Coef f i c i ent

Vent ur i  di schar ge coef f i c i ent  " C"  shal l  be gr eat er  t han or  equal  t o 0. 97 
bet ween t he pi pe Reynol ds number  r ange of  200, 000 and 1, 000, 000.   Vent ur i  
coef f i c i ent  shal l  be i ndependent  of  Bet a over  a Bet a r ange of  0. 4 t o 0. 75.   
Pr essur e l oss shal l  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"  shal l  be 2 per cent  f or  Reynol ds number  r ange of  10, 000 t o 1, 000, 000.

2. 8. 2   Manometer

One manomet er ,  compl et e wi t h hoses,  shal l  be pr ovi ded wi t h f i t t i ngs and 
sui t abl e t abl es f or  each vent ur i  t ube.   The t abl es shal l  conver t  Pascal  
i nches w. g.  di f f er ent i al  pr essur e t o l i t er s per  second gal l ons per  mi nut e.   
Maxi mum r ange of  t he manomet er  shal l  be 1- 1/ 2 t i mes t he maxi mum f l ow t ube 
di f f er ent i al .   Fur ni sh manomet er s wi t h a per manent  car r y i ng case capabl e of  
st or i ng t he manomet er ,  hoses,  f i t t i ngs and t abl es.

2. 9   PUMPS

Pr ovi de pumps as speci f i ed i n Sect i on 33 52 43. 23 AVI ATI ON FUEL PUMPS.

2. 10   FUEL METER

**************************************************************************
NOTE:   Fuel  met er s wi l l  be pr ovi ded at  each ai r cr af t  
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di r ect  f uel i ng st at i on and each t r uck f i l l s t and i n 
accor dance wi t h UFC 3- 460- 01.   For  each met er ,  
i ndi cat e t he maxi mum f l ow r at e t o be met er ed as wel l  
as t he al l owabl e pr essur e dr op at  t he maxi mum f l ow 
rate.

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

Met er  shal l  be t he cont i nuous dut y,  posi t i ve di spl acement ,  st r ai ght - t hr ough 
f l ow t ype,  desi gned f or  out door  i nst al l at i on.   Met er  shal l  be 
f act or y- f abr i cat ed.   Met er  shal l  conf or m t o ASME BPVC SEC VI I I  D1.   Met er  
housi ng shal l  be const r uct ed of  Type 304 or  316 st ai nl ess st eel  or  3003,  
6061- T6,  or  356- T6 al umi num al l oy.   Met er  shal l  be r ever si bl e and be 
capabl e of  moment ar y over speedi ng t o 125 per cent  of  maxi mum r at ed capaci t y 
wi t hout  damage or  i mpai r ment  of  accur acy.   Pr essur e dr op acr oss a met er  
shal l  not  exceed 35 kPa 5 psi g when oper at ed at  r at ed capaci t y.   Pr ovi de 
met er  wi t h f l anged end connect i ons on t he i nl et  and out l et  pi pi ng.   Pr ovi de 
a l eakpr oof  dr ai n at  t he l owest  poi nt  of  t he met er  housi ng. [   Pr ovi de met er  
wi t h el ect r oni c t her mal  compensat i on. ] [   Equi p met er  wi t h a heat i ng devi ce 
f or  pr ot ect i on f r om l ow or  f r eezi ng t emper at ur es. ] [   Pr ovi de met er  wi t h a 
car d pr i nt er . ]   Equi p met er  wi t h an accur acy adj ust ment  mechani sm t hat  wi l l  
oper at e wi t hout  change dur i ng t he l i f e of  t he met er ,  except  by manual  
adj ust ment .   Met er  shal l  be f act or y cal i br at ed.   Manual  adj ust ment  of  a 
met er  shal l  be possi bl e whi l e under  pr essur e wi t hout  l eakage or  l oss of  
pr oduct  and wi t hout  r equi r i ng di sassembl y ot her  t han r emoval  of  a cover  
pl at e.   Met er  shal l  be equi pped wi t h a di gi t al  r eadout  r egi st er  mount ed on 
t he met er  housi ng. [   Regi st er  shal l  mount ed on a swi vel  base capabl e of  180 
degr ees of  r ot at i on. ]   Met er  r egi st er  shal l  cont ai n a seven- f i gur e 
nonset back t ot al i zer  and a f i ve- f i gur e set back f l ow i ndi cat or  wi t hout  t he 
mi l l i l i t er  t ent h- of - gal l on i ndi cat or .   Di gi t s on a met er  r egi st er  shal l  be 
a mi ni mum 19 mm 3/ 4 i n i n hei ght .   Met er  er r or  shal l  not  exceed 0. 1 per cent  
f or  any one pr edet er mi ned f l ow r at e and accur acy set t i ng.   The maxi mum 
met er  er r or  shal l  not  exceed 0. 3 per cent  f or  any one gi ven accur acy 
adj ust ment  at  any f l ow r at e r angi ng f r om 1. 9 t o 37. 9 L/ s 30 t o 600 gpm.   
Pr ovi de met er  wi t h a di gi t al  pul se t r ansmi t t er  t hat  i s  compat i bl e wi t h t he 
met er  as wel l  as t o t he connect ed cont r ol  and moni t or i ng syst em.   
Tr ansmi t t er  shal l  not  r equi r e r ecal i br at i on due t o power  out ages.   
Tr ansmi t t er  encl osur e shal l  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 ( maxi mum 
t emper at ur e r at i ng of  T2D -  215 degr ees C 419 degr ees F) .   Tr ansmi t t er  
shal l  be UL l i s t ed.   Tr ansmi t t er  out put  shal l  be a 4 -  20 mA dc,  l i near  
s i gnal  bet ween 0 -  100 per cent  of  t he i nput .

2. 11   RELAXATI ON TANK

**************************************************************************
NOTE:   I ncl ude a r el axat i on t ank i n a desi gn onl y 
when al l owed by 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,  et c. ) .   
Si ze each r el axat i on t ank i n accor dance wi t h UFC 
3-460-01.

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

Tank shal l  conf or m t o API  RP 2003 and ASME BPVC SEC VI I I  D1.   Tank housi ng 
shal l  be const r uct ed of  al umi num.   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 
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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) .

2. 12   AVI ATI ON FUELI NG HOSE

**************************************************************************
NOTE:   For  avi at i on appl i cat i ons,  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 1 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 s i 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 NAVFAC st andar d desi gn 
140- 40- 05 " Tr uck Unl oadi ng Syst em"  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. 13   NON- AVI ATI ON FUEL HOSE

**************************************************************************
NOTE:   For  non- avi at i on appl i cat i ons,  i ncl ude t hi s 
paragraph.

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

Hose shal l  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 ,  conf or mi ng t o MIL-PRF-370 ,  non- col l apsi bl e,  
t hr eaded,  mal e NPT,  bot h ends,  and have UV pr ot ect i on.
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2. 14   NOZZLES,  ADAPTERS AND COUPLERS

2. 14. 1   Ai r cr af t  Pr essur e Fuel i ng Nozzl e

**************************************************************************
NOTE:   Nozzl es speci f i ed her ei n ar e i nt ended t o 
pr ovi de di r ect  ai r cr af t  f uel i ng connect i ons.   
Coor di nat e t he t ype of  nozzl es r equi r ed wi t h t he 
usi ng agency and t he connect i ng ai r cr af t .   I ndi cat e 
on t he dr awi ngs t he r equi r ed nomi nal  f l ow r at e and 
oper at i ng pr essur e r equi r ed at  each nozzl e.

For  pant ogr aph assembl i es,  r equi r e t he pant ogr aph 
cont r ol  val ve oper at i onal  set t i ng t o be 345 kPa ( 50 
psi ) .   Thi s set t i ng i s sui t abl e f or  use wi t h bot h 
SAE- AS5877 nozzl es and MI L- PRF- 52747 nozzl es and 
wi l l  al l ow t he use of  ei t her  t ype nozzl e.   Not e t hat  
i f  bot h SAE AS5877 and MI L- PRF- 52747 nozzl es ar e t o 
be used at  t he same pant ogr aph ( i nt er changeabl e) ,  
conf i r m t hat  each nozzl e wi l l  be pr ovi ded wi t h a 
dr y- br eak qui ck di sconnect .   I nt er changeabl e nozzl es 
can pr ovi de a user  wi t h a gr eat  deal  of  oper at i onal  
flexibility.

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

Pr ovi de each nozzl e wi t h an i nt er nal ,  st ai nl ess st eel ,  250 mi cr omet er  No.  60
 mesh st r ai ner .   [ Pr ovi de each nozzl e wi t h a compat i bl e dr y- br eak coupl er  
wi t h conf or ms t o par agr aph DRY- BREAK COUPLER. ]

2. 14. 1. 1   Hi gh Fl ow ( 600 gpm)  Nozzl e

**************************************************************************
NOTE:   SAE AS5877 pr essur e r ef uel i ng nozzl es have an 
i nsi de di amet er  of  64 mm 2- 1/ 2 i nches and ar e 
i nt ended f or  f l ow r at es up t o 38 L/ s 600 gpm.   

D- 1R and D- 2R nozzl es ar e equi pped wi t h a hose end 
pr essur e r egul at or  as par t  of  t he r ef uel i ng nozzl e 
assembl y.   These pr essur e r egul at or s cannot  be 
adj ust ed but  can be r emoved f or  r epl acement .   For  
NAVY/ MARI NE CORPS pr oj ect s,  r egul at or s set t i ngs ar e 
t ypi cal l y  380 kPa 55 psi g;  r egul at or s f or  Ar my 
pr oj ect s ar e t ypi cal l y  311 kPa 45 psi g.   Coor di nat e 
t he r egul at or  pr essur e wi t h t he usi ng agency and t he 
connect i ng ai r cr af t .   I ncl ude t he second sent ence i f  
a hose end r egul at or  i s  r equi r ed.    

D- 1 and D- 1R nozzl es i ncor por at e a 45 degr ee i nl et  
el bow f or  pr ef er ent i al  hor i zont al  r ef uel i ng;  D- 2 and 
D- 2R nozzl es i ncor por at e a st r ai ght  ( 90 degr ee)  
i nl et  f or  pr ef er ent i al  ver t i cal  r ef uel i ng.

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

Pr ovi de nozzl e t hat  conf or ms t o SAE AS5877,  Type [ D- 1]  [ D- 1R]  [ D- 2]  
[ D- 2R] .   [ Hose end r egul at or s shal l  l i mi t  nomi nal  pr essur e at  t he nozzl e 
out l et  t o[  380 kPa]  [  55 psi g]  [  311 kPa]  [  45 psi g] ] .   Pr ovi de nozzl e wi t h 
a f uel  sampl i ng connect i on por t .
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2. 14. 1. 2   Medi um Fl ow ( 100 gpm)  Nozzl e

**************************************************************************
NOTE:   MI L- PRF- 52747 pr essur e r ef uel i ng nozzl es have 
an i nsi de di amet er  of  38 mm 1- 1/ 2 i nches and ar e 
i nt ended f or  f l ow r at es up t o 6. 3 L/ s 100 gpm.   
MI L- PRF- 52747 nozzl es ar e desi gned t o l i mi t  
downst r eam r ef uel i ng pr essur e t o 103 kPa 15 psi  wi t h 
i nl et  nozzl e pr essur es up t o 862 kPa 125 psi .   The 
pr essur e cont r ol  devi ce i s i nt egr al  t o t hese nozzl es 
and cannot  be adj ust ed.

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

Pr ovi de nozzl e t hat  conf or ms t o MIL-PRF-52747 ,  Type I ,  Cl ass A.   [ Pr ovi de 
nozzl e wi t h a nozzl e adapt er  i n accor dance wi t h MIL-PRF-52748  i n or der  t o 
al l ow f or  open por t  or  gr avi t y f i l l  di spensi ng. ]

2. 14. 2   Ai r cr af t  Nozzl e Adapt er

**************************************************************************
NOTE:   Ai r cr af t  nozzl e adapt er s ar e t ypi cal l y  used 
i n conj unct i on wi t h ai r cr af t  pr essur e f uel i ng 
nozzl es or  dr y br eak coupl er s.

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

Adapt er  shal l  be t he i nt er nat i onal  st andar d 3- l ug,  65 mm 2- 1/ 2 i nches 
( nomi nal )  ai r cr af t  t ype.   Adapt er  shal l  i ncl ude an i nt er nal  sel f - c l osi ng 
val ve or  poppet  t hat  i s  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 and t hat  i s  compat i bl e wi t h t he associ at ed wor ki ng 
pr essur es.   Adapt er  shal l  be const r uct ed of  st ai nl ess st eel  or  al umi num.   
Pr ovi de adapt er  wi t h a dust  cap and a 100 mm 4 i nch f l anged end connect i on.

2. 14. 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  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 
coupler.

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  shal l  be t he [ t op seal ]  [ s i de seal ]  t ype.   Adapt er  shal l  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  shal l  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 shal l  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 shal l  
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 shal l  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.
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2. 14. 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 ac i 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 
coupler.

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  shal l  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  shal l  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  shal l  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  shal l  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  shal l  pr event  vapor  
emi ssi ons when t he l ocki ng cap i s  r emoved yet  shal l  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  shal l  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 shal l  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 shal l  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 shal l  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. 14. 5   Dr y- Br eak Coupl er

Coupl er  shal l  be compat i bl e wi t h t he connect i ng adapt or .   Coupl er  shal l  
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  shal l  pr event  vapor  emi ssi ons dur i ng f uel  f l ow.   Seal s 
wi t hi n t he coupl er  shal l  be Buna- N or  Vi t on.   Coupl er  shal l  have an 
i nt er nal ,  manual l y oper at ed shut of f  val ve.   The val ve shal l  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 shal l  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 shal l  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. 14. 6   Qui ck Di sconnect  Coupl er

Coupl er  shal l  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. ]

2. 15   FUEL SAMPLI NG CONNECTI ON

Sampl i ng connect i on shal l  i ncl ude a 10 mm 1/ 4 i nch st ai nl ess st eel  sampl i ng 
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pr obe,  a 10 mm 1/ 4 i nch st ai nl ess st eel  bal l  val ve,  and a st ai nl ess st eel  
qui ck di sconnect  coupl i ng.   Fi t  t he end of  t he coupl i ng wi t h a compat i bl e 
al umi num dust  cap.   Connect  t he dust  cap t o t he sampl i ng connect i on wi t h a 
br onze chai n.

2. 16   FLOW SWI TCH

Swi t ch shal l  be t he act uat i ng vane t ype t hat  has a s i ngl e adj ust abl e 
set poi nt .   Swi t ch shal l  mount  on a f l anged end connect i on.   Swi t ch shal l  be 
pr ovi ded wi t h a snap act i on swi t ch mechani sm t hat  i s  UL l i s t ed.   Swi t ch 
encl osur e shal l  be weat her pr oof  as wel l  as expl osi on- pr oof  i n accor dance 
with NFPA 70 f or  Cl ass I ,  Di v i s i on I ,  Gr oup D l ocat i ons.   Swi t ch t o be 
doubl e pol e doubl e t hr ow ( DPDT) .   Swi t ch power  shal l  be 120 vol t s,  s i ngl e 
phase,  60 her t z,  and 10 amps mi ni mum.

2. 17   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.

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

Gauge shal l  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 
shal l  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 shal l  be const r uct ed of  st ai nl ess st eel .   [ The gauge 
shal l  cont ai n a col or ed densi t y sensi t i ve bal l . ]

2. 18   AUTOMATI C AI R ELI MI NATOR

El i mi nat or  t ank shal l  be desi gned and const r uct ed of  car bon st eel  i n 
accor dance wi t h ASME BPVC SEC VI I I  D1.   El i mi nat or  shal l  r el ease ai r  at  
pr essur es up t o 1034 kPa 150 psi  wi t h no f uel  l eakage.   Pr ovi de t he ai r  
el i mi nat or  wi t h a non- r et ur n check val ve f eat ur e,  openi ng pr essur e of  7 kPa,
 1 psi ,  t o pr event  ai r  f r om bei ng dr awn i nt o t he uni t  v i a t he ai r  
eliminator.

2. 19   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 .

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

Gauge shal l  be t he di r ect - r eadi ng,  pi st on t ype.   Pi st on shal l  be 
spr i ng- suppor t ed,  cor r osi on r esi st ant  and shal l  t r avel  ver t i cal l y  i nsi de a 
gl ass cyl i nder .   Gauge' s scal e shal l  be bet ween 0 t o 210 kPa 0 t o 30 psi  
and shal l  have an accur acy of  pl us or  mi nus 3. 5 kPa 0. 5 psi .   Gauge' s scal e 
shal l  have 7 kPa 1 psi  gr aduat i ons.   Gauge' s maxi mum pi st on t r avel  shal l  be 
 75 mm 3 i nches.   Gauge shal l  be r at ed f or  an oper at i ng pr essur e of  2068 kPa
 300 psi  i n ei t her  di r ect i on.   Gl ass cyl i nder  shal l  have st ai nl ess st eel  
end f l anges wi t h Vi t on O- r i ng seal s.   Gauge' s hi gh pr essur e i nl et  shal l  
have a 10 mi cr omet er  10 mi cr on pl eat ed paper  f i l t er .   Pr ovi de a f i ne mesh 
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st ai nl ess st eel  st r ai ner  on t he gauge' s l ow pr essur e i nl et  connect i on.   
Gauge' s hi gh and l ow pr essur e connect i ons shal l  be 10 mm 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.   Under  a 
di f f er ent i al  pr essur e of  210 kPa 30 psi ,  l eakage past  t he pi st on shal l  not  
exceed 120 dr ops per  mi nut e.   [ Const r uct i on of  t he gauge shal l  be such t hat  
a 3- val ve mani f ol d i s not  necessar y. ]

2. 20   DI FFERENTI AL PRESSURE TRANSMI TTER

Tr ansmi t t er  shal l  be t he capaci t ance t ype t hat  i s  capabl e of  pr ovi di ng an 
anal og t wo- wi r e el ect r i cal  4- 20 mi l l i amp si gnal  di r ect l y pr opor t i onal  t o 
t he di f f er ent i al  pr essur e measur ed. [   The t r ansmi t t er  shal l  al so 
s i mul t aneousl y pr oduce a di gi t al  HART ( Hi ghway Addr essabl e Remot e 
Tr ansducer )  out put  s i gnal . ]   I ndi cat or  accur acy shal l  be 0. 5 per cent  of  
f ul l  scal e and t r ansmi t t er  accur acy shal l  be 0. 25 per cent  of  poi nt er  
i ndi cat i on.   Tr ansmi t t er  out put  shal l  be l i near  bet ween 0 and 4 per cent .   
Di f f er ent i al  pr essur e r anges shal l  be sel ect ed as necessar y t o oper at e i n 
conj unct i on wi t h t he connect ed syst em' s oper at i ng pr essur es.   Dur i ng 
oper at i ng condi t i ons t he poi nt er  shal l  be appr oxi mat el y i n t he mi d- r ange of  
t he gauge.   Tr ansmi t t er  body,  di aphr agm,  and connect i ng dr ai n and vent  
val ves shal l  be of  st ai nl ess st eel  const r uct i on.   Tr ansmi t t er  shal l  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.   Tr ansmi t t er  shal l  not  r equi r e r ecal i br at i on due t o power  
out ages.   Tr ansmi t t er  encl osur e shal l  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.   Tr ansmi t t er  shal l  be UL l i s t ed.   Tr ansmi t t er  shal l  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 
shal l  be f ur ni shed on upper  por t s of  t r ansmi t t er .

2. 20. 1   Local  Di spl ay ( LCD)

Pr ovi de each t r ansmi t t er  wi t h a l ocal  [ l i qui d cr yst al  di spl ay ( LCD) ]  
[ pr essur e di al ]  f or  di spl ayi ng t he di f f er ent i al  pr essur es measur ed. [   The 
LCD shal l  have a mi ni mum 4 di gi t  scal e and be capabl e of  bei ng r ead i n l ow 
l i ght / no l i ght  condi t i ons.   The LCD' s i ndi cat or  scal e shal l  be i n L/ s 
gal / mi n. ] [   The pr essur e di al  shal l  use a bel l ows t ype pr essur e sensi ng 
el ement .   The mechani cal  i ndi cat or  f or  t he di al  shal l  be dr i ven by t he 
bel l ows uni t .   The bel l ows shal l  be t he 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 shal l  be 24. 6 mL 1. 5 
cubi c i nches f or  f ul l  scal e t r avel .  Bel l ows housi ng shal l  be st ai nl ess 
st eel  and shal l  have a r at ed wor ki ng pr essur e of  not  l ess t han 3447 kPa 500 
psi .   Li qui d used t o f i l l  t he bel l ows shal l  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  shal l  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 shal l  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  shal l  t r aver se a 270 degr ee ar c.   The scal es shal l  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 ndi cat or  accur acy shal l  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  shal l  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. ]

2. 21   CONTROL STATI 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  equi pment  on a s i ngl e equi pment  r ack next  t o 
t he cor r espondi ng r ecei v i ng/ di spensi ng equi pment .   
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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  equi pment  shal l  be sui t abl e f or  
Cl ass I ,  Di v i s i on 1,  Gr oup D l ocat i ons,  be i nt r i ns i cal l y  saf e,  be weat her  
r esi st ant  and be i n accor dance wi t h UL 913, NEMA 250,  and NFPA 70.   
Mount i ng har dwar e shal l  be cor r osi on r esi st ant .

2. 21. 1   Pump Cont r ol  Syst em

**************************************************************************
NOTE:   Del et e any of  t he l i s t ed syst ems t hat  ar e 
inapplicable.

For  pr essur i zed hydr ant  f uel i ng syst em desi gns,  
r ef er  t o UFGS33 09 53,  UFGS 33 09 54,  or  UFGS 
33 09 55 as appl i cabl e.   The st andar d speci f i cat i on 
pr ovi des much mor e det ai l s  r egar di ng pump cont r ol  
syst ems f or  t hese t ype desi gns and t her ef or e shoul d 
be used i n pl ace of  what  i s  def i ned her ei n.

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

Pr ovi de a syst em t hat  i s  f ur ni shed by a s i ngl e syst ems'  suppl i er .   Syst em 
shal l  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 shal l  i nc l 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 shal l  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.   Ai r cr af t  di r ect  f uel i ng st at i on

c.   Tank t r uck l oadi ng st at i on

d.   Tank t r uck f uel  unl oadi ng st at i on

e.   Tank t r uck over f i l l  and gr oundi ng syst em

f .   Vehi c l e di spensi ng syst em

2. 21. 1. 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 pant ogr aph assembl y.

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

St at i on shal l  be an 1. 3 mm 18 gauge gal vani zed st eel  NEMA 250,  Type 4 
encl osur e.   St at i on shal l  have  wi t h a st ar t  pushbut t on,  a st op pushbut t on,  
and a gr een i ndi cat i ng l i ght .   Mount i ng har dwar e shal l  be cor r osi on 
r esi st ant .   Dur i ng act i vat i on,  t he st ar t  pushbut t on shal l  mai nt ai n cont act  
unt i l  deact i vat ed by t he st op pushbut t on.   The st op pushbut t on shal l  
mai nt ai n cont act  unt i l  deact i vat ed by t he st ar t  pushbut t on.

2. 21. 1. 2   Pump Cont r ol  Panel

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

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

Panel  shal l  i ncl ude on and of f  i ndi cat i on l i ght s f or  each pump.   Panel  
shal l  cont ai n an adj ust abl e cont r ol  l ogi c f or  pump oper at i on i n accor dance 
wi t h t he i ndi cat ed oper at i on.   The panel  shal l  al so have a manual  over r i de 
swi t ch f or  each pump t o al l ow f or  t he act i vat i on or  deact i vat i on of  each 
pump.

2. 21. 2   Deadman Cont r ol

**************************************************************************
NOTE:   I ncl ude t he br acket ed i nf or mat i on on f uel  
sensi ng hose i f  hydr aul i cal l y  act uat ed deadmen ar e 
specified.

I ndi cat e t he cont r ol  sequence of  each deadman 
cont r ol  on t he dr awi ngs.   Depr essi ng a deadman 
shoul d i ni t i at e t he f uel i ng pr ocess and cl ose t he 
cor r espondi ng t her mal  r el i ef  f eat ur e ( val ve) .   
Rel easi ng a deadman shoul d st op t he f uel i ng pr ocess 
and open t he cor r espondi ng t her mal  r el i ef  
feature(valve).

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

Deadman cont r ol  shal l  be t he hand- hel d,  [ hydr aul i cal l y  act uat ed]  
[ el ect r i cal l y  act uat ed,  i nt r i nsi cal l y  saf e]  t ype.   Deadman handl e and 
t r i gger  shal l  be const r uct ed of  al umi num wi t h a smoot hl y pol i shed f i ni sh.   
Fuel  f l ow t hr ough t he associ at ed r ecei v i ng/ di spensi ng appl i cat i on shal l  not  
be capabl e unl ess t he deadman t r i gger  i s  f ul l y  depr essed.   Deadman cont r ol  
shal l  be pr ovi ded wi t h a sel f  wi ndi ng r eel  and [ 8 m] [ 23 m]  [ 25] [ 75]  f eet  of  
[ f uel  sensi ng hose.   Fuel  sensi ng hose shal l  be t he dual  t ype wi t h Buna- N 
or  Vi t on t ube,  ver t i cal l y  br ai ded t ext i l e body,  f uel  r esi st ant  neopr ene 
cover ,  and st ai nl ess st eel  f i t t i ngs. ]  [ r et r act abl e cabl e] .

2. 21. 3   Tank Tr uck Gr oundi ng Uni t

**************************************************************************
NOTE:   Thi s speci f i cat i on cover s t wo t ypes of  t ank 
t r uck gr oundi ng uni t s;  1)  Aut omat i c Gr ound 
Ver i f i cat i on Syst em,  and 2)  Gr oundi ng Cabl e and 
Cl amp.   UFC 3- 460- 01 mandat es t hat  aut omat i c gr ound 
ver i f i cat i on syst ems be used on al l  l oadi ng and 
of f - l oadi ng f aci l i t i es except  Ai r  For ce pr oj ect s 
( choi ce t o use a gr oundi ng cabl e and cl amp i s an 
option).

Coor di nat e gr oundi ng desi gn wi t h NFPA 77.
**************************************************************************

2. 21. 3. 1   Aut omat i c Gr ound Ver i f i cat i on Syst em

**************************************************************************
NOTE:   Syst em can connect  t o a t ank t r uck by usi ng 
ei t her  a gr oundi ng c l 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 
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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,  et c. ) .   
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 shal l  i nc l 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 shal l  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 c l amp shal l  conf or m t o MIL-DTL-83413  and MIL-DTL-83413/7 . ] [   
Gr oundi ng pl ug shal l  [ conf or m t o MIL-DTL-83413  and MIL-DTL-83413/4 .] 
[ ______] . ]   Gr oundi ng cabl e shal l  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 shal l  be t he spi r al ,  sel f - r et r act i ng 
t ype.   Cabl e shal l  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 shal l  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 
shal l  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 shal l  
i ncl ude a swi t ch cont act  t o al l ow i nt er l ock f unct i ons.

2. 21. 3. 2   Gr oundi ng Cabl e and Cl amp

**************************************************************************
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 
lengths.

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

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

2. 21. 4   Tank Tr uck Over f i l l  Pr ot ect i on Syst em

**************************************************************************
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,  et c. ) .   
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.

Thi s par agr aph i s wr i t t en i n a gener al  manner  t o 
al l ow bi ds f r om di f f er ent  vendor s.   Not e however  
t hat  some i nst al l at i ons/ or gani zat i ons r equi r e ver y 
speci f i c  makes and model s of  such syst ems.   I f  t hi s 
i s  t he case i n a desi gn,  del et e t he f ol l owi ng 
par agr aph and r epl ace wi t h t he vendor  speci f i c  
r equi r ement s;  al so document  and pr ovi de t he 
appr opr i at e j ust i f i cat i on and al l owance ( J&A)  
i nf or mat i on t o t he cont r act i ng of f i cer  as appl i cabl e.

**************************************************************************
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Syst em shal l  i nc l 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 shal l  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 shal l  conf or m t o [ ______] .   
Syst em shal l  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 shal l  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 shal l  be t he spi r al ,  sel f - r et r act i ng t ype.   Cabl e shal l  be a mi ni mum 
9 m 30 f eet  i n l engt h.

2. 21. 5   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 .

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

St at i on housi ng shal l  be a gal vani zed st eel  encl osur e wi t h a hi nged gl ass 
f r ont  and an open bot t om.   Pai nt  t he encl osur e r ed.   Mount i ng har dwar e 
shal l  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 shal l  be accessi bl e t hr ough t he hi nged f r ont .   
Pushbut t on shal l  be a s i ngl e uni t  wi t h a j umbo mushr oom oper at or ,  1- NC and 
1- NO cont act .   Dur i ng act i vat i on,  t he pushbut t on shal l  mai nt ai n cont act  
unt i l  deact i vat ed by a key r el ease.   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 shal l  have whi t e backgr ound and be of  
noncor r osi ve const r uct i on.

2. 22   GROUND VEHI CLE FUELI NG EQUI PMENT

2. 22. 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 
aluminum.

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

Uni t  and uni t  har dwar e shal l  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 shal l  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  shal l  be st ai nl ess st eel  or  ni ckel  pl at ed al umi num. ]   
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Uni t  shal l  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  shal l  be t he [ r emot e cont r ol ]  [ sel f - cont ai ned]  
t ype.   Uni t  housi ng shal l  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. 22. 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 43 AVI ATI ON FUEL 
DI STRI BUTI ON SYSTEMS or  Sect i on 33 52 10 SERVI CE 
PI PI NG,  FUEL SYSTEMS as appl i cabl e.   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. 22. 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. 22. 1. 3   Filters

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. 025 mm 25 mi cr ons 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. 22. 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 c i 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 shal l  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. 22. 1. 5   Interlocks

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 .
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2. 22. 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 shal l  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. 22. 1. 7   Nozzles

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 shal l  have f ul l  hand i nsul at or  t o pr event  
spl ash- back. [   Nozzl es shal l  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]  
[ 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. 22. 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 shal l  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 c t i on i n 
del i ver y hose di amet er .

2. 22. 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 shal l  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 shal l  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. 22. 1. 10   Di spenser  Sump

Pr ovi de a sump under  each di spensi ng uni t .   Each sump shal l  pr ovi de 
conveni ent  ser vi ce access t o pi pi ng component s encl osed i n t he sump.   Sump 
shal l  be const r uct ed of  f i ber gl ass- r ei nf or ced pl ast i c.   Sump shal l  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 shal l  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 shal l  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 
shal l  wi t hst and maxi mum bur i al  l oads.   Sump shal l  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. 22. 1. 11   Accessories

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. 22. 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 

SECTI ON 33 57 00  Page 33



pr ovi de r ecei pt  and r epor t  pr i nt out  t ypes.

2. 22. 2. 1   Oper at i ng Funct i ons

Syst em shal l  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 shal l  oper at e pr epay on pr eset  vol ume or  dol l ar  
oper at i on.   Syst em shal l  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. 22. 2. 2   Cont r ol  and Management  Funct i ons

Syst em shal l  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 shal l  
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. 22. 2. 3   Cont r ol  Consol e

Syst em shal l  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. 22. 2. 4   Display

Syst em shal l  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. 22. 2. 5   Power

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

2. 22. 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:
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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

2. 22. 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  
receipts.

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. 22. 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  
totals.

2. 22. 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 uni t  pr i ces f or  cash 
and cr edi t .

2. 22. 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
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c.   Sal es and vol ume r at i on l i mi t s

2. 22. 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. 23   FINISHES

2. 23. 1   New Equi pment  and Component s

2. 23. 1. 1   Fact or y Coat i ng

**************************************************************************
NOTE:    For  al l  Navy pr oj ect s ( r egar dl ess of  
l ocat i on) ,  t he 500 hour  sal t  spr ay t est  i s  r equi r ed 
and must  be speci f i ed.

For  Ar my pr oj ect s,  a sal t  spr ay t est  i s  opt i onal .   
The 125 hour  t est  i s  suggest ed f or  mi l d or  
noncor r osi ve envi r onment s.   The 500 hour  t est  i s  
suggest ed f or  ext r emel y cor r osi ve envi r onment s.

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

Unl ess ot her wi se speci f i ed,  pr ovi de equi pment  and component s f abr i cat ed 
f r om f er r ous met al  wi t h t he manuf act ur er ' s st andar d f act or y f i ni sh. [   Each 
f act or y f i ni sh shal l  be capabl e of  wi t hst andi ng [ 125]  [ 500]  hour s exposur e 
t o t he sal t  spr ay t est  speci f i ed i n ASTM B117.   For  t est  accept ance,  t he 
t est  speci men shal l  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  
l oss of  adhesi on and no s i gn of  r ust  cr eepage beyond 3 mm 1/ 8 i n on ei t her  
s i de of  t he scr at ch mar k i mmedi at el y af t er  compl et i on of  t he t est . ]   For  
equi pment  and component  sur f aces subj ect  t o t emper at ur es above 50 degr ees C 
120 degr ees F,  t he f act or y coat i ng shal l  be appr opr i at el y desi gned f or  t he 
t emper at ur e ser v i ce.

2. 23. 1. 2   Fi el d Pai nt i ng

**************************************************************************
NOTE:   Speci f y ext er i or ,  abovegr ound coat i ngs per  
Sect i on 09 97 01. 00 10 i f  SSPC QP 1 cont r act or  
cer t i f i cat i on i s  r equi r ed f or  any ot her  coat i ngs on 
t he pr oj ect .   I f  Sect i on 09 90 00 i s speci f i ed,  
consi der  choosi ng t he opt i on f or  t he cont r act or  t o 
be cer t i f i ed t o SSPC QP 1,  as cer t i f i ed cont r act or s 
ar e l i kel y t o have mor e exper i ence wor ki ng ar ound 
f uel  f aci l i t i es.

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

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed shal l  be f i el d 
pai nt ed as speci f i ed i n [ Sect i on 09 97 10. 00 10 METALLI C COATI NGS FOR 
HYDRAULI C STRUCTURESS]  [ Sect i on 09 90 00 PAI NTI NG,  GENERAL] .   Do not  pai nt  
st ai nl ess st eel  and al umi num sur f aces.   Do not  coat  equi pment  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.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  exami nat i on,  
i nspect i on,  and t est i ng shal l  be i n accor dance wi t h ASME B31. 3 and NFPA 30, 
except  as modi f i ed her ei n.   Saf et y r ul es as speci f i ed i n NFPA 30 and 
NFPA 407 shal l  be st r i c t l y  obser ved.   When wor k i s not  i n pr ogr ess,  
secur el y c l ose open ends of  pi pe and f i t t i ngs wi t h expansi on pl ugs so t hat  
wat er ,  ear t h,  or  ot her  subst ances cannot  ent er  t he pi pe or  f i t t i ngs.

3. 1. 1   Equipment

Pr oper l y l evel ,  al i gn,  and secur e equi pment  i n pl ace i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Pr ovi de suppor t s f or  equi pment ,  
appur t enances,  and pi pe as r equi r ed.   Pr ovi de f l oor - mount ed pumps wi t h 
mechani cal  v i br at i on i sol at or s or  a v i br at i on i sol at i on f oundat i on.   
I nst al l  anchor s,  bol t s,  nut s,  washer s,  and scr ews wher e r equi r ed f or  
secur i ng t he wor k i n pl ace.   Si zes,  t ypes,  and spaci ngs of  anchor s and 
bol t s not  i ndi cat ed or  speci f i ed shal l  be as r equi r ed f or  pr oper  
installation.

3. 1. 1. 1   Di f f er ent i al  Pr essur e Gauge

I nst al l  gauge such t hat  hi gh pr essur e i s appl i ed t o t he t op of  t he gauge 
piston. 

3. 1. 1. 2   Pumps

Pr oper l y l evel ,  al i gn,  and secur e pumps i n pl ace i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Suppor t ,  anchor ,  and gui de so t hat  no st r ai ns 
ar e i mposed on a pump by wei ght  or  t her mal  movement  of  pi pi ng.   [ Pr ovi de 
f l oor - mount ed pumps wi t h mechani cal  v i br at i on i sol at or s or  a v i br at i on 
i sol at i on f oundat i on. ]

3. 1. 1. 3   Fuel  Sampl i ng Connect i on

I nst al l  t he sampl i ng pr obe t o pi pi ng t hr ough a 10 mm 1/ 4 i nch t hr eadol et .   
I nst al l  t he open f ace of  t he pr obe i n t he cent er  of  t he connect i ng pi pe.   
Face t he pr obe openi ng i n t he di r ect i on of  t he upst r eam f l ui d.

3. 1. 1. 4   Vehi c l e 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 
operations.

3. 2   SYSTEM COMMI SSI ONI NG

Syst em commi ssi oni ng shal l  conf or m t o Sect i on 33 08 55 COMMI SSI ONI NG OF 
FUEL FACI LI TY SYSTEMS.

3. 3   DEMONSTRATIONS

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 equi pment / 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 
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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/ equi pment / 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 shal l  
consi st  of  a t ot al  of  [ _____]  hour s of  nor mal  wor k i ng t i me and shal l  s t 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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