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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  di aphr agm t ype aut omat i c cont r ol  
val ves used i n ai r cr af t  r ef uel i ng syst ems 
const r uct ed t o t he r equi r ement s of  t he DoD Type 
I I I / I V/ V,  and Cut  and Cover  Hydr ant  Ref uel i ng Syst em 
Standards.

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

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

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

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

PART 1   GENERAL

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

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

1. 1   REFERENCES

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

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out 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 i n t he t ext  by basi c 
desi gnat i on onl y.

ASME I NTERNATI ONAL ( ASME)

ASME B16. 24 ( 2011)  Cast  Copper  Al l oy Pi pe Fl anges and 
Fl anged Fi t t i ngs:  Cl asses 150,  300,  600,  
900,  1500,  and 2500

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A194/ A194M ( 2018)  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 
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Wel di ng,  f or  Hi gh- Temper at ur e Ser vi ce

ASTM A269/ A269M ( 2015a)  St andar d Speci f i cat i on f or  
Seaml ess and Wel ded Aust eni t i c  St ai nl ess 
St eel  Tubi ng f or  Gener al  Ser vi ce

ASTM A320/ A320M ( 2017b)  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 
f or  Low- Temper at ur e Ser vi ce

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

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 B26/ B26M ( 2014;  E 2015)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy Sand Cast i ngs

ASTM D2000 ( 2012;  R 2017)  St andar d Cl assi f i cat i on 
Syst em f or  Rubber  Pr oduct s i n Aut omot i ve 
Applications

ASTM D751 ( 2006;  R 2011)  Coat ed Fabr i cs

ENERGY I NSTI TUTE ( EI )

EI  1570 ( 2012)  Handbook on El ect r oni c Sensor s f or  
t he Det ect i on of  Par t i cul at e Mat t er  and/ or  
Fr ee Wat er  Dur i ng Ai r cr af t  Ref uel i ng

EI  1598 ( 2012)  Desi gn Funct i onal  Requi r ement s and 
Labor at or y Test i ng Pr ot ocol s f or  
El ect r oni c Sensor s t o Moni t or  Fr ee Wat er  
And/ or  Par t i cul at e Mat t er  i n Avi at i on Fuel

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

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;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

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

SAE AMS 3216 ( 2005;  Rev G)  Fl uor ocar bon ( FKM)  Rubber  
Hi gh- Temper at ur e -  Fl ui d Resi st ant  Low 
Compr essi on Set  70 To 80

SAE J200 ( 2015)  Cl assi f i cat i on Syst em f or  Rubber  
Materials

SAE J429 ( 2014)  Mechani cal  and Mat er i al  
Requi r ement s f or  Ext er nal l y Thr eaded 
Fasteners
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-A-8625 ( 1993;  Rev F;  Am 1 2003)  Anodi c Coat i ngs,  
f or  Al umi num and Al umi num Al l oys

1. 2   ADMI NI STRATI VE REQUI REMENTS

Desi gn condi t i ons must  be as speci f i ed i n Sect i on 33 52 43. 11 AVI ATI ON FUEL 
MECHANI CAL EQUI PMENT.   Component s must  be sui t abl e f or  ANSI  Cl ass 150 ( 2 
MPa 275 psi g at  38 degr ees C 100 degr ees F) .

a.   Cont r ol  val ves speci f i ed her ei n must  be of  one manuf act ur er .   The val ve 
manuf act ur er  must  al so pr oduce t he hydr aul i cal l y- oper at ed pi l ot s.   For  
each t ype cont r ol  val ve r equi r ed and speci f i ed,  submi t  t he f ol l owi ng:

( 1) .   Fl ow di agr ams.
( 2) .   Oper at i onal  descr i pt i on of  t he cont r ol  val ve and pi l ot  cont r ol  

system.
( 3) .   Compl et e val ve assembl y l i s t  of  mat er i al s,  al ong wi t h mat er i al  

Cer t i f i cat es of  Conf or mance,  used i n t he manuf act ur e of  t he 
cont r ol  val ves and pi l ot  syst ems.

( 4) .   sect i onal  dr awi ngs of  mai n val ve and cont r ol  pi l ot  syst ems.

b.   Bef or e shi pment ,  each i ndi v i dual  cont r ol  val ve must  be oper at i onal l y 
t est ed and adj ust ed by manuf act ur er  under  act ual  f l ow condi t i ons 
ut i l i z i ng a hydr ocar bon t est  f l ui d wi t h a speci f i c  gr avi t y compar abl e 
t o [ Jet  A ( F- 24)  ] [ Jet  A- 1 ( F- 35)  ] [ JP- 4 ( F- 40)  ] [ JP- 5 ( F- 44)  ] [ JP- 8 
( F- 34)  ] f uel .   Manuf act ur er  must  submi t  cer t i f i ed r ecor ds of  t est  dat a.

c.   Oper at i on and mai nt enance i nf or mat i on must  be submi t t ed f or  each 
i ndi v i dual  t ype cont r ol  val ve speci f i ed her ei n.   Ref er  t o Sect i on 
01 78 23. 33 OPERATI ON AND MAI NTENANCE MANUALS FOR AVI ATI ON FUEL SYSTEMS 
f or  t he i nf or mat i on t o be submi t t ed.

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 

SECTI ON 33 52 43. 14  Page 7



( 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 
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

Cont r ol  Val ves;  G[ ,  [ _____] ] .

SD- 03 Pr oduct  Dat a

Cont r ol  Val ves;  G[ ,  [ _____] ] .

SD- 06 Test  Repor t s

Cont r ol  Val ves;  .

SD- 07 Cer t i f i cat es

Pr evi ous Ai r  For ce/ Mi l i t ar y Pr oj ect s;  G[ ,  [ _____] ] .

Qual i f i ed Engi neer s;  G[ ,  [ _____] ] .

Fi el d Assi st ance;  G[ ,  [ _____] ] .

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

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

1. 4   QUALI TY ASSURANCE

1. 4. 1   Fi el d Assi st ance

Pr ovi de t he f ol l owi ng:

a.   Pr oof  of  exper i ence on pr evi ous Ai r  For ce/ Mi l i t ar y pr oj ect s.
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b.   Number  of  qual i f i ed engi neer s ( f act or y t r ai ned) avai l abl e t o pr ovi de 
st ar t up suppor t .

c.   Wr i t t en assur ance as t o abi l i t y  t o r espond t o speci f i ed t i me f or  f i el d 
assistance.

1. 4. 2   Training

The manuf act ur er  must  conduct  t wo ei ght  hour  t r ai ni ng c l asses f or  Li qui d 
Fuel s Mai nt enance Techni c i ans whi ch i ncl ude val ve over haul  pr ocedur es,  
pi l ot  over haul  pr ocedur es,  val ve adj ust ment s,  and val ve di agnost i cs.   The 
manuf act ur er  must  pr ovi de a 100 mm 4- i nch val ve mock- up wi t h var i ous t r i m 
component s ( i . e. ,  r at e of  f l ow,  sol enoi d cont r ol ,  and speed cont r ol  
f eat ur es)  t o be used dur i ng t r ai ni ng.   Vi deo r ecor di ng of  t r ai ni ng must  be 
al l owed or  pr ovi ded at  t he t i me of  t he c l ass,  and an at t endance r ost er  
mai nt ai ned by t he Cont r act or .   The 100 mm 4- i nch val ve mock- up must  become 
t he pr oper t y of  t he Gover nment  and must  be t ur ned over  t o t he Cont r act i ng 
Of f i cer .   Submi t  copi es of  t he Oper at i on and Mai nt enance Manual s f or  
approval.

1. 5   WARRANTY

**************************************************************************
NOTE:   Modi f y hour s f or  pr oj ect s out s i de t he UNI TED 
STATES.

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

[ For t  t hi s sect i on,  Subj ect  Mat t er  Exper t  ( SME)  i s def i ned as Ser vi ce 
Headquar t er s Subj ect  Mat t er  Exper t s.   SME f or  t hi s  pr oj ect  i s  [ Ai r  For ce  -  
The Ai r  For ce Fuel s Faci l i t i es Subj ect  Mat t er  Exper t  ( HQ AFCEC/ COS) [  [  
Ar my  -  Headquar t er s,  U. S.  Ar my Cor ps of  Engi neer s,  POL- MCX Faci l i t i es 
Pr oponent  ( CECW- EC)  t hr ough t he Ar my Pet r ol eum Cent er  ( APC) ]  [ Navy/ Mar i ne 
Cor ps -  NAVFAC POL Faci l i t y  Subj ect  Mat t er  Exper t  ( NAVFAC EXWC,  CI 11) ] ] ] . ]

I f  a pr obl em at t r i but abl e t o t he val ve' s manuf act ur er  or  i nst al l at i on 
ar i ses af t er  t he i ni t i al  syst em st ar t - up has been accompl i shed,  and af t er  
syst em f i nal  accept ance dat e,  [ 48]  [ _____]  hour s f r om t he t i me of  
not i f i cat i on t hat  a pr obl em exi st s i s  al l owed t o sol ve t he pr obl em.   The 
pr obl em must  be sol ved t o t he sat i sf act i on of  t he [ Cont r act i ng Of f i cer ,  t he 
Base Ci v i l  Engi neer  and/ or  t he SME]  [ Cont r act i ng Of f i cer ] .   I f  t he 
Cont r act or  cannot  ef f ect uat e a pr oper  r esol ut i on t o t he pr obl em as out l i ned 
above i n t he [ 48]  [ _____]  hour  per i od,  pr ovi de a f act or y t r ai ned engi neer  
f r om t he manuf act ur er  of  t he val ve wi t hi n [ 48]  [ _____]  hour s af t er  t he 
expi r at i on of  t he Cont r act or ' s i ni t i al  [ 48]  [ _____]  hour  per i od t o 
ef f ect uat e a r esol ut i on of  t he pr obl em above.   Al l  ser vi ces pr ovi ded by t he 
val ve manuf act ur er  must  be at  no cost  t o t he Gover nment .   When i t  has been 
det er mi ned by t he Cont r act or ,  Cont r act i ng Of f i cer ,  and t he val ve 
manuf act ur er ' s r epr esent at i ve t hat  t he val ve( s)  cannot  be r epai r ed i n i t s  
i nst al l ed posi t i on i n t he f uel  syst em,  i t  must  be r epl aced wi t h a new val ve 
and pi l ot  assembl y wi t hi n [ 48] [ _____]  hour s af t er  t he i ni t i al  96- hour  
per i od l i s t ed above expi r es and at  no cost  t o t he Gover nment .

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

The t ype of  mat er i al s whi ch come i n cont act  wi t h t he f uel ,  i f  not  speci f i ed 
her ei n bef or e,  must  be noncor r osi ve.
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2. 2   CONTROL VALVES

2. 2. 1   General

Cont r ol  val ves must  be s i ngl e- seat ed gl obe t ype,  di aphr agm act uat ed,  
hydr aul i cal l y  oper at ed val ves.   Val ves must  consi st  of  3 maj or  component s:   
t he val ve body,  val ve cover ,  and di aphr agm assembl y.   The di aphr agm 
assembl y must  be t he onl y movi ng par t .   I n t he event  of  di aphr agm f ai l ur e,  
val ve must  f ai l  c l osed agai nst  f l ow,  unl ess ot her wi se i ndi cat ed.   The mai n 
val ve must  be dr i p- t i ght  when cl osed.   Each val ve must  have an ext er nal  
i ndi cat or  t o show t he posi t i on of  t he val ve di sc at  al l  t i mes.   Cont r ol  
val ves must  be shi pped f r om t he f act or y as a compl et e assembl y wi t h al l  
pi l ot  cont r ol s and pi l ot  auxi l i ar y pi pi ng pr oper l y  i nst al l ed on t he mai n 
val ve.   Mat er i al s whi ch come i n cont act  wi t h t he f uel  must  be r esi st ant  t o 
t he ef f ect s of  and not  har mf ul  t o ai r cr af t  engi ne f uel  and must  be 
st ai nl ess st eel ,  or  el ect r ol ess ni ckel  pl at ed duct i l e i r on unl ess not ed 
ot her wi se.   [ Hi gh l evel  shut - of f  val ve bodi es must  be el ect r ol ess ni ckel  
pl at ed duct i l e i r on. ]  [ Val ves at  ext er i or  l ocat i ons must  be st ai nl ess 
st eel .   Open canopi es ar e consi der ed an ext er i or  l ocat i on. ]   Mat er i al s f or  
cont r ol  val ves,  and i t ems t o be mount ed on t he val ves must  be as f ol l ows:

**************************************************************************
NOTE:   Pr ovi de per  SME di r ect i on.

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

2. 2. 1. 1   Bodi es,  Bonnet s,  and Cover s

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

a.   Cast  st eel  conf or mi ng t o ASTM A216/ A216M,  Gr ade WCB i nt er nal l y pl at ed 
wi t h chr omi um,  ni ckel  or  i nt er nal l y el ect r ol ess ni ckel  pl at ed.

b.   Cast  st ai nl ess st eel  conf or mi ng t o ASTM A743/ A743M.

c.   Duct i l e i r on conf or mi ng t o ASTM A536,  el ect r ol ess ni ckel  pl at ed.

d.   Bodi es must  have f l anged i nl et  and out l et  connect i ons.   Val ve must  have 
a scr ewed bot t om dr ai n pl ug.

2. 2. 1. 2   Val ve Seat s

**************************************************************************
NOTE:  Pr ovi de per  SME di r ect i on.

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

Val ve seat s must  be st ai nl ess st eel  i n accor dance wi t h ASTM A743/ A743M.   I t  
must  be possi bl e t o r emove t he val ve seat  whi l e t he val ve i s connect ed i n 
t he l i ne.   Val ve seat  and upper  st em bear i ng must  be r emovabl e and scr ewed 
i n t he body and/ or  cover .   The l ower  st em bear i ng must  be concent r i cal l y  
cont ai ned i n t he val ve seat  and must  be exposed t o f l ow on al l  s i des.   The 
di amet er  of  t he val ve seat  must  be t he same si ze as t he i nl et  and/ or  out l et  
f l anges of  t he mai n val ve.

2. 2. 1. 3   Val ve Di scs

Val ve di scs must  cont ai n a r esi l i ent ,  f l uor oel ast omer  ( FKM) ,  commonl y 
r ef er r ed t o as Vi t on di sc conf or mi ng t o SAE AMS 3216 havi ng a r ect angul ar  
cr oss sect i on,  cont ai ned on 3. 5 s i des by a di sc r et ai ner  and a di sc gui de,  
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f or mi ng a dr i p t i ght  seal  agai nst  t he seat .   The di sc must  be usabl e on 
ei t her  s i de.   The di sc gui de must  be t he cont our ed t ype capabl e of  hol di ng 
di sc f i r ml y i n pl ace dur i ng hi gh di f f er ent i al  pr essur e condi t i ons t hat  may 
devel op acr oss t he seat i ng sur f ace.   The di sc r et ai ner  must  be capabl e of  
wi t hst andi ng r api d c l osi ng shocks.

2. 2. 1. 4   Di aphr agm Assembl y

Di aphr agm Assembl y must  f or m a seal ed chamber  i n t he upper  por t i on of  t he 
val ve,  separ at i ng t he oper at i ng f l ui d f r om t he l i ne pr essur e.   The 
di aphr agm assembl y must  cont ai n a val ve st em whi ch i s f ul l y  gui ded at  bot h 
ends by a bear i ng i n t he val ve cover  and an i nt egr al  bear i ng i n t he val ve 
seat .   Val ve body and cover  must  be seal ed by t he di aphr agm.   Val ve st em 
must  be st ai nl ess st eel .   The bear i ng mat er i al  must  be compat i bl e wi t h t he 
f uel  speci f i ed and must  not  cont ai n z i nc coat ed met al s,  br ass,  br onze,  or  
ot her  copper  bear i ng al l oys.   The di aphr agm must  be of  a nonwi cki ng 
mat er i al  or  desi gn,  wi t h a mi ni mum of  2 l ayer s of  nyl on f abr i c bonded wi t h 
a mi ni mum of  3 l ayer s of  synt het i c r ubber  ( val ves 62 mm 2- 1/ 2 i nches and 
smal l er  one l ayer  of  nyl on f abr i c) .   The edge ar ea of  t he cent er  hol e f or  
t he val ve st em must  be seal ed by vul cani zat i on.   Mat er i al s t o be r esi st ant  
t o ar omat i cs of  up t o 50 per cent  i n accor dance wi t h ASTM D2000 ( SAE J200) .   
The di aphr agm must  have a MULLI NS- bur st  r at i ng accor di ng t o ASTM D751 of  a 
mi ni mum of  4. 14 MPa 600 psi  per  l ayer  of  nyl on f abr i c.   Al l  di aphr agm si zes 
must  be cycl e t est ed t o a mi ni mum of  100, 000 cycl es,  by al t er nat el y 
appl y i ng pr essur e under  t he di aphr agm ( mai n val ve pr essur e)  and above t he 
di aphr agm ( cover  chamber  pr essur e) .   That  t est  must  be cer t i f i ed by t he 
manuf act ur er .   The di aphr agm must  not  be used as a seat i ng sur f ace.   The 
di aphr agm must  be f ul l y  suppor t ed by t he body and cover  i n ei t her  t he open 
or  c l osed posi t i on.

2. 2. 1. 5   Bol t s,  Scr ews and Nut s

a.   For  Duct i l e I r on,  and Cast  St eel  Body Val ves.

( 1)   Bol t s and Scr ews,  cadmi um pl at ed st eel  i n accor dance wi t h SAE J429, 
Gr ade 5.   

( 2)   Nut s,  cadmi um pl at ed st eel  i n accor dance wi t h ASTM A194/ A194M, 
Gr ade 2 H.

b.   For  St ai nl ess St eel  Body Val ves.   Bol t s,  Scr ews and Nut s,  
ASTM A320/ A320M,  Gr ade B8M C. 1. 1.

2. 2. 1. 6   Pi l ot  Cont r ol  Syst em and Auxi l i ar y Pi pi ng

Pi l ot  Cont r ol  Syst em and auxi l i ar y pi pi ng must  be st ai nl ess st eel ,  
seaml ess,  f ul l y  anneal ed t ubi ng conf or mi ng t o ASTM A269/ A269M,  Gr ade TP316,  
Rockwel l  har dness B80 or  l ess.   Wal l  t hi ckness f or  13 mm 1/ 2- i nch t ubi ng t o 
be 0. 9 mm 0. 035- i nch.   Thr eaded connect i ons must  be used i n pi l ot  syst em 
pi pi ng and must  be o- r i ng t ype wi t h FKM o- r i ngs.   Tubi ng connect i ons must  
not  be wel ded.

2. 2. 1. 7   Pi l ot  Val ves

Pi l ot  val ves must  have [ st ai nl ess st eel  bodi es conf or mi ng t o ASTM A743/ A743M
]  [ al umi num bodi es conf or mi ng t o ASTM B26/ B26M Type 356- T6 anodi zed i n 
accor dance wi t h MIL-A-8625 ]  wi t h st ai nl ess st eel  i nt er nal  wor ki ng par t s.   
Di sc and di aphr agm assembl i es must  be as speci f i ed her ei n bef or e.   The 
set t i ng of  adj ust abl e t ype pr essur e oper at ed pi l ot  val ves must  be easi l y 
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adj ust ed by means of  a s i ngl e adj ust i ng scr ew.   The adj ust i ng scr ew must  be 
pr ot ect ed by a t hr eaded cap dr i l l ed t o accommodat e a l ead- seal  wi r e and a 
l ock nut  must  be pr ovi ded on t he adj ust i ng scr ew t o l ock i t  i n posi t i on at  
t he desi r ed set t i ng.   The l ead seal  wi r e must  be i nst al l ed af t er  f i nal  
accept ance of  t he syst em.   Spar e wi r e seal s and t he " embossi ng"  t ool  wi l l  
be t ur ned over  t o t he Cont r act i ng Of f i cer  f or  t he i nst al l at i on.

**************************************************************************
NOTE:   Per  SME di r ect i on.

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

2. 2. 1. 8   Solenoids

Sol enoi ds f or  oper at i on of  pi l ot  val ves must  be housed i n an 
expl osi on- pr oof  case sui t abl e f or  Cl ass I ,  Di v i s i on 1,  Gr oup D wi t h maxi mum 
t emper at ur e r at i ng of  T3 (  200 degr ees C 392 degr ees F) ,  hazar dous 
l ocat i ons as def i ned i n NFPA 70.   Sol enoi ds must  be pr ovi ded at  vol t age and 
f r equency as shown on pl ans.  A manual  t ype oper at or  or  needl e val ve t o 
bypass t he sol enoi d val ve must  be pr ovi ded f or  emer gency manual  oper at i on.

2. 2. 2   Ser vi ceabi l i t y  of  Mai n Val ve I nt er nal  Par t s

Mai n val ve movabl e par t s i ncl udi ng st r ai ner s,  val ve seat ,  st em bear i ngs,  
and cont r ol  syst em must  be r epl aceabl e wi t hout  r emovi ng t he mai n val ve f r om 
t he l i ne.   Al l  nonmet al l i c  par t s must  be r epl aceabl e.

2. 2. 3   Tot al  Lengt hs

The t ot al  val ve l engt h does not  i ncl ude t he or i f i ce pl at e f l ange ( when 
used) .   I f  t he cont r ol  val ve bei ng suppl i ed has t he or i f i ce pl at e bui l t  
i nt o i t s  f l ange,  t he spacer  pr ovi ded must  br i ng t he val ve f ace- t o- f ace 
di mensi on equal  t o t hose l i s t ed bel ow pl us 2. 2 mm 0. 0875 i nch.   The l engt hs 
of  t he val ves must  be equal  f or  t he f ol l owi ng mat er i al s:   cast  st ai nl ess 
st eel ,  cast  st eel ,   and duct i l e i r on.

SI ZE mmi nches VALVE LENGTH mmi nches

381-1/2 2168.5

502 2349.375

753 30512

1004 38115

1506 50020

2008 63525.4

25010 74529.8

30512 85034

35014 97539

40016 103441.375
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SI ZE mmi nches VALVE LENGTH mmi nches

Not e:  Tol er ance must  be +0. 75 mm0. 03 i nch f or  s i ze 38 mm 1- 1/ 2 i nches t hr ough 200 mm 8 
i nches and +1. 5 mm0. 06 i nch f or  s i ze 250 t hr u 400 mm 10 t hr u 16 i nches.

Cont r ol  val ves not  meet i ng t hese f ace t o f ace di mensi ons must  be suppl i ed 
wi t h spacer s sui t abl e f or  t he pr oper  i nst al l at i on of  t he val ve.

2. 2. 4   Flanges

**************************************************************************
NOTE:   Per  SME di r ect i on.

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

MATERIAL SEALI NG SURFACE

Cast  St eel ,  ASME B16. 5 Cl ass 150 Rai sed Face

Cast  St ai nl ess St eel ,  ASME B16. 5 Rai sed Face Cl ass 150

Duct i l e I r on,  ASME B16. 24 Cl ass 150 Fl at  Face

Not e:  The mat i ng f l ange must  be made t he same as above.

2. 2. 5   Identification

2. 2. 5. 1   Mai n Val ve Body

The f ol l owi ng must  be cast  i nt o t he mai n val ve body:

a.   Pr essur e Cl ass
b.   Si ze
c.   Mat er i al
d.   Foundr y Heat  Number  and I dent i f i cat i on
e.   Manuf act ur er
f .   Fl ow Pat t er n

2. 2. 5. 2   Mai n Val ve Cover

The f ol l owi ng must  be cast  i nt o t he mai n val ve cover :  

a.   Si ze 
b.   Mat er i al  
c.   Foundr y Heat  Number  and I dent i f i cat i on 

2. 2. 5. 3   Br ass Name Pl at es

Br ass name pl at es must  be f ast ened t o t he val ve.   Body name pl at es must  
l i s t  t he f ol l owi ng:

a.   Si ze
b.   Model  Number
c.   St ock Number
d.   Manuf act ur er / Suppl i er
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e.   Manuf act ur er ' s I nspect i on St amp

2. 2. 5. 4   I nl et  Name Pl at e

I nl et  name pl at e must  l i s t  t he f ol l owi ng:

a.   Si ze
b.   " I nl et "  Mar ki ng
c.   Assembl y Model  Number
d.   Par t  Number

2. 2. 5. 5   Out l et  Name Pl at e

Out l et  name pl at e must  l i s t  t he " Out l et "  Mar ki ng.

2. 2. 5. 6   Pi l ot  Val ves

Pi l ot  val ves must  be t ag i dent i f i ed.   The val ve must  have t he f i el d 
adj ust ed st ar t  up set t i ng engr aved on a pl ast i c t ag,  whi t e wi t h bl ack 
lettering.

2. 3   I NDI VI DUAL CONTROL VALVE OPERATI ONAL REQUI REMENTS

Oper at i on,  per f or mance,  and speci al  f eat ur es of  t he i ndi v i dual  cont r ol  
val ves must  be as speci f i ed her ei n.

2. 3. 1   Hi gh Li qui d Level  Shut - Of f  Val ve ( HLV- 1 AND HLV- 2)

2. 3. 1. 1   Size

 200 mm 8- i nch

2. 3. 1. 2   Flow

 75 L/ s 1200 GPM

2. 3. 1. 3   Operation

Hi gh l i qui d l evel  shut - of f  val ve must  be hydr aul i cal l y  oper at ed and must  be 
pr ovi ded wi t h a t ank ext er i or  mount ed f l oat .   Act i vat i on poi nt  of  t he f l oat  
f or  openi ng and cl osi ng t he hi gh l i qui d l evel  shut - of f  val ve must  be as 
shown on t he dr awi ngs.   Upon a r i se i n f l ui d l evel  t o t he f l oat  act i vat i on 
poi nt ,  t he f l oat  cont r ol  syst em must  cause t he mai n val ve t o c l ose 
t i ght l y.   The mai n val ve must  r emai n c l osed unt i l  a dr op i n t ank f l ui d 
l evel  occur s.   Upon a dr op i n f l ui d l evel  beneat h t he f l oat  act i vat i on 
poi nt ,  t he f l oat  cont r ol  must  cause t he mai n val ve t o open compl et el y.

2. 3. 1. 4   Check Val ve Feat ur e

**************************************************************************
NOTE:   Del et e f or  Cut  and Cover  Tanks.

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

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

2. 3. 1. 5   Manual  Test  Feat ur e

Manual  t est i ng of  hi gh l evel  shut - of f  val ve and ext er i or  mount ed f l oat ' s  
aut omat i c openi ng and cl osi ng f eat ur e must  be possi bl e.
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2. 3. 1. 6   Strainer

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

2. 3. 1. 7   Pr essur e Sensi t i ve Cl ose Feat ur e

**************************************************************************
NOTE:   Set  t he pr essur e t o 10% over  pump dead head 
pressure.

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

I f  t he upst r eam pr essur e r i ses t o 1 MPa 150 psi  [ ____]  or  above whi l e 
c l osi ng,  t he val ve wi l l  s t op c l osi ng or  open sl i ght l y unt i l  t he pr essur e i s 
l ess t han 1 MPa 150 psi  [ ____] .

[ 2. 3. 1. 8   Mi ni mum Di f f er ent i al  Pr essur e Feat ur e

The val ve must  be equi pped wi t h a mi ni mum di f f er ent i al  pr essur e pi l ot  t o 
mai nt ai n a di f f er ent i al  pr essur e acr oss t he val ve.   Pr essur e must  be 
adj ust abl e wi t h a r ange of  34 t o 170 kPa 5 t o 25 psi .

][ 2. 3. 1. 9   Openi ng and Cl osi ng Feat ur e

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

][ 2. 3. 1. 10   Sol enoi d Cont r ol

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

] 2. 3. 2   Non- Sur ge Check Val ve ( CV- 1 THRU CV- 7)

2. 3. 2. 1   Size

150 mm 6- i nch;  50 mm 2- i nch f or  FTP- 1 and Jockey Pump

2. 3. 2. 2   Flow

[ 60 ] [ 40 ] L/ s [ 950 ] [ 650 ] GPM;  13 L/ s 50 GPM f or  FTP- 1;  1. 3 L/ s 5 GPM f or  
Jockey Pump.

2. 3. 2. 3   Operation

Non- sur ge check val ve must  open s l owl y.   Openi ng speed must  be adj ust abl e 
f r om t wo ( 2)  t o 30 seconds wi t hout  af f ect i ng c l osi ng of  val ve.   Fact or y set  
f or  15 seconds.   The nonsur ge check val ves must  f ai l  c l osed agai nst  r ever se 
f l ow i n check condi t i on.

2. 3. 2. 4   Qui ck c l osur e

Val ve c l osur e t o be r api d,  c l osi ng qui ckl y when out l et  pr essur e exceeds 
i nl et  pr essur e.
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2. 3. 2. 5   Fl ow Cont r ol

Val ve t o l i mi t  f l ow t o [ 60]  [ 40]  L/ s [ 950]  [ 650]  GPM ( CV- 1 t hr u CV- 5) ,   13 
L/ s 50 GPM ( CV- 6 and CV- 7) .   Sensi ng must  be by or i f i ce.   Val ve t o modul at e 
t o l i mi t  f l ow wi t hout  hunt i ng.   Rat e of  f l ow t o be manual l y adj ust abl e and 
ut i l i ze a downst r eam or i f i ce pl at e hol der .

2. 3. 2. 6   Strainer

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

2. 3. 2. 7   Emer gency Shut - of f  Oper at i on

**************************************************************************
NOTE:   To be added onl y t o t he pumps on Cut  and 
Cover  Tanks.

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

Open/ cl osed val ve,  sol enoi d oper at ed ( CV- 1 t hr u CV- 5) .   Cl osur e must  be 
accompl i shed wi t hi n 10 seconds upon power  f ai l ur e or  act i vat i on of  an 
emer gency- st op pushbut t on.

2. 3. 3   Non- Sur ge Check/ Ai r  Bl ock Val ve ( AB/ CV- 1 THRU AB/ CV- [  ] )

2. 3. 3. 1   Size

 100 mm 4 i nch and 50 mm 2 i nch

2. 3. 3. 2   Flow

 0- [ 21. 4 ] [ 38. 5 ] L/ s 0- [ 310 ] [ 610 ] GPM and 9. 5 L/ s f or  50 mm 150 gpm f or  2 
inch.

2. 3. 3. 3   Operation

Backpr essur e cont r ol  pi l ot s wi l l  cause mai n val ve t o modul at e t o mai nt ai n 
const ant  i nl et  pr essur e.   Ther e must  be 3 backpr essur e cont r ol  pi l ot s,  A,  
B,  and C.   Pi l ot  A must  be sol enoi d enabl ed and set  at  pr essur e whi ch 
cor r esponds wi t h unl oadi ng pump f l ow r at e of  38 L/ s 600 GPM.   Pi l ot  B must  
be sol enoi d enabl ed and set  at  pr essur e whi ch cor r esponds wi t h unl oadi ng 
pump f l ow r at e of  19 L/ s 300 GPM.   Pi l ot  C must  be set  at  pr essur e 
cor r espondi ng wi t h unl oadi ng pump f l ow r at e of  10 L/ sec 150 GPM t hr ough t he 
secondar y cont r ol  val ve.   Al l  pi l ot s ar e t o have 125- 1250 kPa 20- 200 PSI G 
range.

2. 3. 3. 4   Speed Cont r ol

Val ve must  open sl owl y.   Openi ng speed must  be adj ust abl e f r om t wo ( 2)  t o 
30 seconds wi t hout  af f ect i ng c l osi ng of  val ve.   Fact or y set  f or  15 
seconds.   The val ves must  f ai l  c l osed agai nst  r ever se f l ow i n check 
condition.

2. 3. 3. 5   Check Feat ur e

Val ve c l osur e t o be r api d,  c l osi ng qui ckl y when out l et  pr essur e exceeds 
i nl et  pr essur e.
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2. 3. 3. 6   Sol enoi d Cont r ol

Sol enoi d cont r ol  of  val ve must  be as i ndi cat ed on t he dr awi ngs.

2. 3. 3. 7   Strainer

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

2. 3. 4   Fi l t er  Separ at or  Cont r ol  Val ve ( FSCV- 1 Thr u FSCV- 7)

2. 3. 4. 1   Size

 150 mm 6- i nch

2. 3. 4. 2   Flow

 [ 56]  [ 36]  L/ s [ 900]  [ 600]  GPM

2. 3. 4. 3   Operation

Fi l t er  Separ at or  Cont r ol  Val ve must  l i mi t  f l ow t o [ 56]  [ 36]  L/ s [ 900]  [ 600]  
GPM.   Cont r ol l i ng t o be by or i f i ce.   Rat e of  f l ow t o be manual l y adj ust abl e 
and ut i l i ze a downst r eam or i f i ce pl at e hol der .

2. 3. 4. 4   Check Val ve Feat ur e

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

2. 3. 4. 5   Wat er  Sl ug Shut - Of f

**************************************************************************
NOTE:   Do a hydr aul i c anal ysi s on t he t r ansf er  l i ne 
t o see i f  t he wat er  s l ug shut - of f  shoul d be del et ed 
f r om t he r ecei pt  f i l t er  separ at or s.

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

Val ve must  c l ose r api dl y when wat er  i s  sensed at  f i l t er  separ at or  sump hi gh 
l evel  as i ndi cat ed by Fl oat  Cont r ol  Val ve f l oat  posi t i on.   Manual  t est i ng 
of  oper at i on must  be possi bl e.

[ 2. 3. 4. 6   Shut - Of f  Feat ur e at  Maxi mum Di f f er ent i al  Pr essur e

**************************************************************************
NOTE:   Coor di nat e sel ect i on of  t hi s f eat ur e wi t h t he 
SME.  For  use on l ong t r ansf er  l i nes.

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

Val ve must  c l ose r api dl y when di f f er ent i al  cont r ol  pi l ot  i ncr eases t o 
pr eset  poi nt .   Reset t i ng of  t he di f f er ent i al  cont r ol  pi l ot  must  be manual l y 
r eset  af t er  each shut of f .

] 2. 3. 4. 7   Emer gency Shut - of f  Oper at i on

**************************************************************************
NOTE:   Del et e f r om t hi s l ocat i on f or  Cut  and Cover  
Tanks.

**************************************************************************
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Open/ cl osed val ve,  sol enoi d oper at ed.   Cl osur e must  be accompl i shed wi t hi n 
10 seconds upon power  f ai l ur e or  act i vat i on of  an emer gency- st op pushbut t on.

2. 3. 4. 8   Sol enoi d Cont r ol

**************************************************************************
NOTE:   Per  SME di r ect i on.   Funct i on can al so be done 
vi a a manual  val ve.

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

Sol enoi d cont r ol  must  be as i ndi cat ed on t he dr awi ngs.

2. 3. 4. 9   Mi ni mum Di f f er ent i al  Pr essur e Feat ur e

Val ve must  be equi pped wi t h a mi ni mum di f f er ent i al  pr essur e pi l ot  t o 
mai nt ai n a di f f er ent i al  pr essur e acr oss t he val ve.  Pr essur e must  be 
adj ust abl e wi t h a r ange of  34 t o 170 kPa 5 t o 25 psi .

2. 3. 5   Fi l t er  Separ at or  Fl oat  Cont r ol  Val ve and Test er  ( FC- 1 THRU FC- 7)

2. 3. 5. 1   Operation

Fl oat  must  r i de on t he f uel - wat er  i nt er f ace i nsi de f i l t er  separ at or  sump.   
Act i vat i on must  i ni t i at e wat er  s l ug shut of f  of  f i l t er  separ at or  val ve.

2. 3. 5. 2   Fl oat  Cont r ol  Pi l ot  and Test er

The f i l t er  separ at or  housi ng sump must  be f i t t ed wi t h a f l oat  cont r ol  pi l ot  
val ve assembl y made of  st ai nl ess st eel .   The pi l ot  val ve i s connect ed t o 
t he f i l t er  separ at or  cont r ol  val ve.   An i nt egr al  f l oat  cont r ol  t est er  must  
pr ovi de a means t o r emove a por t i on of  t he f l oat  bal l  bal l ast  al l owi ng t he 
f l oat  t o r i se,  ver i f y i ng oper at i on of  t he wat er  s l ug and f l ow cont r ol  
val ve,  and t he i nt egr i t y of  t he f l oat  bal l .

2. 3. 6   Back Pr essur e Cont r ol  Val ve ( BPCV- 1)

2. 3. 6. 1   Size

 150 mm 6- i nch

2. 3. 6. 2   Flow

 0- [ 151]  [ 170]  L/ s0- [ 2400] [ 2700]  GPM

2. 3. 6. 3   Operation

**************************************************************************
NOTE:   To be det er mi ned by syst em hydr aul i cs.   For 
t he Type I V Syst em,  pant ogr aph i s  r equi r ed,  i nl et  
pr essur e wi l l  var y based on manuf act ur er ,  s i ze,  and 
number  of  l egs.

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

Back pr essur e cont r ol  val ve must  modul at e t o mai nt ai n const ant  i nl et  
pr essur e.   Set - poi nt  must  be adj ust abl e wi t h a r ange of  1. 3 t o 13 MPa 20 t o 
200 psi g.   Fact or y set  at  [ 860]  [ 550]  [ _____]  kPa [ 130]  [ 80]  [ _____]  psi g,  
and 1. 1 MPa 160 psi g.  Val ve must  f ai l  i n t he open posi t i on.
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2. 3. 6. 4   Check Val ve Feat ur e

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

2. 3. 6. 5   Sol enoi d Cont r ol

The val ve must  be pr ovi ded wi t h 2 sol enoi d cont r ol s and must  oper at e as 
i ndi cat ed on t he dr awi ngs.

2. 3. 6. 6   Speed Cont r ol

Val ve must  c l ose s l owl y wi t hout  af f ect i ng t he openi ng speed and must  be 
f act or y set  f or  8 seconds.   Cl osi ng t i me must  be adj ust abl e wi t h a r ange of  
2 t o 30 seconds.   Val ve openi ng t i me must  be 1. 0 second maxi mum.

[ 2. 3. 6. 7   Openi ng Feat ur e

The val ve must  be equi pped wi t h cover  qui ck exhaust  syst em t o al l ow t he 
val ve t o open i n 3- 4 seconds when pr essur e i s gr eat er  t han [ _____]  [ 1. 1]  MPa
 [ _____]  [ 170]  psi g.

] 2. 3. 7   Pr essur e Cont r ol  Val ve ( PCV- 1)

2. 3. 7. 1   Size

 50 mm 2- i nch.

2. 3. 7. 2   Flow

 3 L/ s 50 GPM under  nor mal  oper at i ng condi t i ons.

2. 3. 7. 3   Operation

Pr essur e cont r ol  val ve must  modul at e t o cont r ol  i nl et  pr essur e and must  
have adj ust abl e set - poi nt  wi t h a r ange[ s]  of  0. 13 t o 1. 3 MPa 20 t o 200 psi g.   
Fact or y set  at  500 kPa 75 psi g[ ,  and 667 kPa 50 psi g] .

2. 3. 7. 4   Check Val ve Feat ur e

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

2. 3. 7. 5   Sol enoi d Cont r ol

The val ve must  be pr ovi ded wi t h 2 sol enoi d cont r ol s and must  oper at e as 
i ndi cat ed on dr awi ngs.

2. 3. 7. 6   Speed Cont r ol

Pr ovi de separ at e openi ng and cl osi ng speed cont r ol s each adj ust abl e bet ween 
1 and 30 seconds.   Fact or y set  at  3 seconds f or  openi ng speed and 1 second 
f or  c l osi ng speed.

2. 3. 8   Def uel / Fl ush Val ve ( D/ FV- 1)

2. 3. 8. 1   Size

 203 mm 8- i nch.

SECTI ON 33 52 43. 14  Page 19



2. 3. 8. 2   Flow

 19 t o [ 151]  [ 170]  L/ s 300 t o [ 2400]  [ 2700]  GPM.

2. 3. 8. 3   Operation

Val ve must  modul at e t o cont r ol  i nl et  pr essur e and must  have adj ust abl e 
set - poi nt  wi t h a r ange of  0. 125 t o 1. 25 MPa  20 t o 200 psi g.   Fact or y set  at
 550 kPa 80 psi g.

2. 3. 8. 4   Check Val ve Feat ur e

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

2. 3. 8. 5   Sol enoi d Cont r ol

The val ve must  be pr ovi ded wi t h 2 sol enoi d cont r ol s and must  oper at e as 
i ndi cat ed on dr awi ngs.

2. 3. 8. 6   Speed Cont r ol

Val ve must  open sl owl y wi t hout  af f ect i ng t he c l osi ng speed and must  be 
f act or y set  f or  3 seconds.   Openi ng t i me t o be adj ust abl e wi t h a r ange of  2 
t o 30 seconds.

2. 3. 9   Hydr ant  Cont r ol  Val ve ( HCV)

2. 3. 9. 1   Size

100 mm 4 i nch

2. 3. 9. 2   Flow

38 L/ s 600 GPM.

2. 3. 9. 3   Operation

Hydr ant  cont r ol  val ve must  modul at e,  by use of  a l i qui d sensi ng l i ne f r om 
[ pant ogr aph]  [ r ef uel er ]  vent ur i ,  and r egul at e at  a maxi mum pr essur e at  t he 
ski n of  t he ai r cr af t  of  330 kPa 45 psi g at  any f l ow r at e f r om 3 t o 38 L/ s 
50 t o 600 GPM.   Pr essur e t o be adj ust abl e wi t h a r ange of  103 t o 515 kPa 15 
t o 75 psi .   Val ve,  adapt er  and 90- degr ee hydr ant  coupl er  pr essur e dr op must  
not  exceed 7 MPa at  38 L/ s 9 psi  at  600 GPM wi t h t he val ve f ul l y  open.

2. 3. 9. 4   Qui ck Cl osur e

Val ve must  c l ose r api dl y when out l et  pr essur e exceeds cont r ol  set - poi nt .   
Val ve must  l i mi t  t he sur ge pr essur e on t he ai r cr af t  t o a maxi mum of  800 kPa 
120 psi g when f uel i ng at  38 L/ s 600 GPM wi t h an ai r cr af t  t ank val ve c l osur e 
of  0. 5 second.   The val ve must  r eopen when t he out l et  pr essur e dr ops bel ow 
t he set - poi nt  of  t he pi l ot  i f  t he deadman cont r ol  l ever  i s  st i l l  depr essed.

2. 3. 9. 5   Deadman Cont r ol

**************************************************************************
NOTE:   Sel ect  deadman cont r ol  opt i on,  hydr aul i c f or  
pant ogr aph,  pneumat i c f or  r ef uel er  t r ucks.   Ver i f y  
t ype of  deadman cont r ol  t o sel ect  wi t h t he SME.  

**************************************************************************
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Deadman must  be [ hydr aul i cal l y ]  [ pneumat i cal l y ]  connect ed t o t he pi l ot  
syst em of  mai n val ve.   Val ve must  open when deadman cont r ol  l ever  i s  
pr essed and must  c l ose val ve when t he l ever  i s  r el eased t o bl eed ai r  f r om 
t he hydr ant  hose t r uck.   On r upt ur e of  t he deadman hose bet ween out l et  of  
deadman cont r ol  and mai n val ve pi l ot  syst em,  t her e must  be no f uel  
l eakage.   Mai n val ve must  c l ose i n 5 seconds maxi mum when deadman i s 
r el eased or  when one of  t he deadman hose coupl er s i s di sconnect ed.

2. 3. 9. 6   Defuel

Val ve must  be capabl e of  r ever se f l ow at  t he r at e of  19 L/ s 300 GPM at  1. 1 
MPa 165 psi g.   Val ve must  be capabl e of  def uel i ng r egar dl ess of  nozzl e 
pr essur e cr eat ed by t he R- 12.

'
2. 3. 9. 7   Speed Cont r ol

Val ve must  open sl owl y wi t hout  af f ect i ng t he c l osur e r at e.   Pr ovi de 
adj ust abl e speed cont r ol  wi t h a r ange of  2 t o 30 seconds.

2. 3. 9. 8   Ther mal  Rel i ef

Val ve t o open f or  pr essur e equal i zat i on and r et ur n f l ow when downst r eam 
pr essur e exceeds upst r eam pr essur e.

2. 3. 9. 9   Adapter

Val ves must  be pr ovi ded wi t h t ype adapt er  as i ndi cat ed on dr awi ngs.   
Adapt er  must  have pr essur e equal i z i ng f eat ur e and have a vacuum t i ght  dust  
cap.

2. 3. 9. 10   Strainer

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

[ 2. 3. 9. 11   Mi ni mum Di f f er ent i al  Pr essur e Feat ur e

The val ve must  be equi pped wi t h a mi ni mum di f f er ent i al  pr essur e pi l ot  t o 
mai nt ai n a di f f er ent i al  pr essur e acr oss t he val ve.   Pr essur e must  be 
adj ust abl e wi t h a r ange of  34 t o 170 kPa 5 psi  t o 25 psi .

][ 2. 3. 9. 12   Cont ami nant  Anal yzer

**************************************************************************
NOTE:  The use of  cont ami nant  anal yzer s must  be onl y 
when appr oved by Ser vi ce Headquar t er .

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

The cont ami nant  anal yzer  must  use l aser  sensi ng t echnol ogy t o det ect  
cont ami nant s i n t he f uel .  The compl et e cont ami nant  anal yzer  component  
( i ncl udi ng val ve)  must  be i n compl i ance wi t h EI  1570 and EI  1598.   

A.  Sensor  

1.  Sensor  must  sense t he pr esence of  f r ee wat er  and sol i d 
par t i c l es ent r ai ned i n f uel  by sensi ng a change i n el ect r i cal  
pr oper t i es or  l i ght  scat t er  pat t er ns.  No chemi cal  means must  be 
al l owed.  No use of  consumabl es must  be al l owed.
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2.  Sensor  must  be capabl e of  quant i f y i ng t he concent r at i on of  
cont ami nat i on wi t h t he f uel .  Cont ami nat i on i s def i ned as sol i d 
par t i c l es and undi ssol ved or  f r ee wat er .

3.  Sensor  must  di f f er ent i at e bet ween f r ee wat er  and sol i ds.  Sensor  
must  quant i f y amount  of  each t ype of  cont ami nat i on wi t hi n t he f uel  
supply.

a.  Sensor  must  be abl e t o det ect  a hi gh wat er  " s l ug"  def i ned as a 
f r ee wat er  measur ement  bet ween 0 and 20 par t s per  mi l l i on ( ppm)  
( vol ume/ vol ume)  and have an accur acy of  +/ -  2 ppm or  l ess;  +/ -  10% 
er r or  or  l ess.  Fact or y set  at  10 ppm.   

b.  Sensor  must  be abl e t o pr ovi de sol i ds measur ement  bet ween 0. 0 
and 2. 0 mi l l i gr ams per  l i t er ,  mg/ L ( ppm wei ght / vol ume i s al so 
accept abl e) ,  and have an accur acy of  +/ -  10% er r or  or  l ess.  
Fact or y set t i ng based on end cust omer  est abl i shed i ssue 
r equi r ement s.  Unl ess ot her wi se speci f i ed by cust omer ,  f or  US Ar my,  
1. 0 mg/ L,  f or  US Navy,  2. 0 mg/ L,  and f or  US Ai r  For ce,  0. 5 mg/ L.

c.  Sensor  must  be abl e t o sense f r ee wat er  and sol i ds 
i ndependent l y and si mul t aneousl y t o t he accur acy st at ed i n a and b.

4.  Sensor  must  be abl e t o st ar t  aut omat i cal l y  on t he i ni t i at i on of  
f uel i ng and once t he f uel i ng i s over  sensor  must  aut omat i cal l y  
shut  of f .

5.  Sensor  must  sense hi gh wat er  " s l ug"  and gi ve an al ar m out put  
wi t hi n 3 seconds of  t he event .

6.  Sensor  must  r ecover  f r om 50% wat er  s l ug event  wi t hi n 30 mi nut es 
of  c l ean f uel  f l ow and 5 mi nut es f or  a hi gh wat er  " s l ug" .  Sensor  
must  be abl e t o r ecover  aut omat i cal l y .  Removal  f r om pi pi ng must  
not  be al l owed.  Fuel  i s  def i ned as c l ean f uel  when t he wat er  and 
sol i d measur ement s ar e bel ow t he t hr eshol ds l i s t ed i n A. 3. a an 
A.3.b

7.  Cal i br at i on r epor t  must  be i nc l uded wi t h sensor  and must  
i ncl ude det ai l ed cal i br at i on met hod descr i pt i on.

B.  Mechani cal / Desi gn

1.  Sensor  must  use t he f ul l  f l ow of  pr oduct ;  i . e.  sensor  must  be 
f ul l  f l ow,  no sampl e l i nes must  be al l owed.

2.  Sensor  must  be abl e t o oper at e on r at ed f l ow of  t he syst em,  and 
pr ovi de l ess t han 5 psi  l oss of  pr essur e at  r at ed f l ow.  

3.  Val ve and sensor  must  have a desi gn pr essur e of  275 psi  ( gauge)  
or  hi gher ,  an oper at i on pr essur e of  - 1. 5 psi  t o 200 psi  pr essur e 
and a pr oof  ( t est )  pr essur e i n excess of  415 psi .  

4.  Power  t o t he syst em must  be i n t he f or m of  Al t er nat i ng Cur r ent
( AC) .  AC vol t age r equi r ement s:  110- 240 VAC,  50/ 60Hz;  40 Wat t
maxi mum power  dr aw.

a.  Sensor  must  be desi gned f or  and const r uct ed t o st andar ds f or
oper at i on i n hazar dous l ocat i ons,  mi ni mum of  Cl ass 1,  Di v i s i on 2,
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per  NFPA 497.

C.  Out put

1.  Sensor  must  out put  a di gi t al  dat a st r eam t hat  can be i mpor t ed 
t o a dat a acqui s i t i on syst em.  Anal og s i gnal s must  not  be al l owed.

2.  Sensor  must  be abl e t o send dat a s i gnal s over  l ong di st ances
( gr eat er  t han 50 f eet , )  whi ch may be accompl i shed by dat a s i gnal
conversion.

D.  Cont r ol s 

1.  A t hr ee posi t i on swi t ch wi t h t he f ol l owi ng f unct i ons must  be 
pr ovi ded:  Bypass,  Al ar m,  Al ar m and Cl osur e.  

2.  Bypass posi t i on must  al l ow t he al ar m and cl osur e t o be 
deact i vat ed and cont i nue wi t h f uel i ng,  compl et el y di sr egar di ng t he 
qual i t y  al er t s bei ng gi ven.

a.  I n t he event  t hat  t he al ar m syst em i s bypassed,  f uel  qual i t y  
i nf or mat i on must  cont i nue t o be col l ect ed.  The bypass of  t he 
sensor  may not  be by power i ng down,  or  t ur ni ng of f  t he sensor .

3.  Al ar m posi t i on must  sound an al ar m and i l l umi nat e a r ed l i ght  
upon det ect i on of  cont ami nat i on.  

4.  Al ar m and Cl osur e posi t i on must  per f or m t he al ar m f unct i ons and 
cl ose t he val ve upon det ect i on of  cont ami nat i on.  

5.  Al ar m t hr eshol ds must  be f i el d adj ust abl e.

6.  Al ar m syst em must  be set  up i n a ‘ Fai l  Saf e’  manner  so t hat  i n
t he event  of  

a.  I ncor r ect  or  i mpai r ed f unct i oni ng of  t he equi pment ,
caused by r educt i on i n suppl y vol t age,  or  by any ot her
means,  t he equi pment  must  go i nt o al ar m and pr ovi de an al er t  t o 
i t s  condi t i on

b.  Loss of  power ,  t he equi pment  must  go i nt o c l osur e posi t i on and 
when t he power  i s r est or ed,  t he equi pment  must  go i nt o t he al ar m 
condition. 

7.  A gr een l i ght  must  be i l l umi nat ed when t he syst em i s on and 
operational.

E.  Val ve Conf i gur at i on

1.  Sensor s meet i ng t he above r equi r ement s must  be conf i gur ed as a
par t  of  t he cont r ol  val ve.

2.  Sensi ng must  be i ni t i at ed by t he openi ng of  t he cont r ol  val ve.

3.  Sensor  power  down sequence must  be i ni t i at ed by c l osur e of
cont r ol  val ve.

4.  Sensor  must  be capabl e of  af f ect i ng t he al ar m shut down 
condi t i on di r ect l y on t he cont r ol  val ve,  st oppi ng f l ow of  f uel  at  
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t he sensi ng l ocat i on.

a.  Sensor  must  r et ai n abi l i t y  t o have an al ar m over r i de,  and
al l ow nor mal  f unct i on of  t he cont r ol  val ve i n event  t he sensor  i s
impaired.

F.  Modul ar  User  Readout  -  Sensor  must  i nt er f ace t o a modul ar  user  
r eadout  wi t h t he f ol l owi ng f eat ur es:

1.  User  r eadout  consi st i ng of  a backl i t  LCD di spl ay i ndi cat i ng 
f r ee wat er  cont ent  i n PPM and par t i cul at e sol i ds i n mg/ L.

2.  A v i sual  al ar m i ndi cat or  l amp vi ewabl e f r om 50 f eet .

3.  A key oper at ed by- pass swi t ch.

4.  Dat a l oggi ng f eat ur e t o capt ur e hi st or i cal  dat a on a f l ash 
memor y car d.

5.  A r eal - t i me RS- 232 dat a por t  f or  connect i on t o a l apt op 
comput er  equi pped wi t h compat i bl e sof t war e.

6.  A r eal  t i me PC- based gr aphi cal  user  i nt er f ace f or  dat a capt ur e 
and vi ewi ng.

] 2. 3. 10   Over f i l l  Val ve f or  Pr oduct  Recover y Tank ( OV- 1)

2. 3. 10. 1   Size

 50 mm 2- i nch.

2. 3. 10. 2   Capacity

 3 L/ s50 GPM.

2. 3. 10. 3   Operation

Hydr aul i cal l y  oper at ed over f i l l  val ve must  c l ose aut omat i cal l y  upon r i s i ng 
t o Pr oduct  Recover y Tank 95 per cent  f i l l  l evel .   Val ve must  open 
aut omat i cal l y  upon f al l i ng bel ow l evel  as i ndi cat ed on t he dr awi ngs.

2. 3. 10. 4   Cont r ol  Fl oat

Aut omat i c openi ng and cl osi ng of  t he val ve must  be i ni t i at ed by a cont r ol  
f l oat  l ocat ed wi t hi n t he Pr oduct  Recover y Tank.   Cont r ol  f l oat  must  be 
pr ovi ded wi t h a manual  t est er ,  mount ed ext er nal  t o t he t ank,  f or  t est i ng of  
over f i l l  val ve oper at i on.

2. 3. 10. 5   Pr essur e Reser voi r

Val ve must  be pr ovi ded wi t h a pr essur e r eser voi r  t o suppl y r equi r ed 
hydr aul i c pr essur e f or  oper at i on.   Reser voi r  pr essur e t o be suppl i ed by 
Fuel  Tr ansf er  Pump ( FTP- 1) usi ng 13 mm 0. 5- i nch t ubi ng connect ed upst r eam of  
t he pump non- sur ge check val ve.   Val ve must  c l ose upon l oss of  r eser voi r  
pr essur e.   Reser voi r  must  be a 4 L 1 gal  capaci t y bl adder - t ype t ank,  car bon 
st eel  const r uct ed,  t est ed and st amped i n accor dance wi t h 
ASME BPVC SEC VI I I  D1 f or  a wor ki ng pr essur e of  800 kPa 125 psi  and 
pr echar ged wi t h ai r  of  80- 100 kPa 13- 15 psi g.   The t ank wi l l  be epoxy 
l i ned.   The t ank wi l l  be f i t t ed wi t h an ai r  char gi ng val ve and pr essur e 
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gauge.

2. 3. 10. 6   Ther mal  Rel i ef

Over f i l l  val ve must  be pr ovi ded wi t h a pr essur e sust ai ni ng cont r ol  val ve 
t hat  must  aut omat i cal l y ,  upon i nl et  pr essur e r i s i ng t o 1. 3 MPa 200 psi g,  
open al l owi ng t her mal  r el i ef  ar ound over f i l l  val ve.   Pr essur e sust ai ni ng 
val ve must  aut omat i cal l y  c l ose upon i nl et  pr essur e dr oppi ng bel ow 1. 3 MPa 
200 psi g.

2. 3. 10. 7   Li mi t  Swi t ch

Li mi t  swi t ch must  be s i ngl e pol e,  s i ngl e t hr ow cont r act  ( SPST)  and pr ovi ded 
wi t h val ve f or  r emot e i ndi cat i on of  val ve open or  c l osed posi t i on.   Val ve 
c l osed posi t i on wi l l  become an al ar m condi t i on at  t he pump cont r ol  panel  
(PCP).

2. 3. 10. 8   Strainer

Pr essur e r eser voi r  i nl et  l i ne must  be pr ovi ded wi t h a shut - of f  val ve,  
st r ai ner  and check val ve.

2. 3. 11   Tr uck Fi l l  St and Cont r ol  Val ve ( TFV)

2. 3. 11. 1   Size

 100 mm 4- i nch.

2. 3. 11. 2   Flow

33 L/ s525 GPM.

2. 3. 11. 3   Operation

Val ve must  modul at e t o r egul at e downst r eam pr essur e t o 200 kPa 35 psi g at  a 
f l ow r at e of  3 t o 33 L/ s 50 t o 525 GPM.   Pr essur e must  be adj ust abl e wi t h a 
r ange of  100 t o 518 kPa 15 TO 75 psi .   Val ve sol enoi d must  be connect ed t o 
t he over f i l l  pr ot ect i on syst em.

2. 3. 11. 4   Qui ck Cl osur e

Val ve must  c l ose r api dl y when out l et  pr essur e exceeds cont r ol  set - poi nt .   
Val ve must  l i mi t  t he sur ge pr essur e on t he bot t om l oader  of  a t ank t r uck t o 
a maxi mum of  585 kPa 85 psi g when f i l l i ng at  38 L/ s 600 GPM wi t h a t ank 
t r uck val ve c l osur e of  0. 5 second.   The val ve must  r eopen when t he out l et  
pr essur e dr ops bel ow t he set - poi nt  of  t he pi l ot  i f  t he deadman cont r ol  
l ever  i s  st i l l  depr essed.

2. 3. 11. 5   Openi ng Speed Cont r ol

Val ve must  cont r ol  t he openi ng speed of  t he mai n val ve.   The cont r ol  must  
be adj ust abl e wi t h a r ange of  2 t o 30 seconds.   Fact or y set  at  10 seconds.

2. 3. 11. 6   Deadman Cont r ol

Deadman must  be hydr aul i cal l y  [ el ect r oni cal l y  ( Navy Shi ps) ]  connect ed t o 
t he pi l ot  syst em of  t he mai n val ve.   Val ve must  open when deadman cont r ol  
l ever  i s  pr essed and must  c l ose t he val ve when t he l ever  i s  r el eased.   On 
r upt ur e of  t he deadman hose bet ween out l et  of  deadman cont r ol  and mai n 
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val ve pi l ot  syst em,  t her e must  be no f uel  l eakage.   Mai n val ve must  c l ose 
i n 2 seconds maxi mum when one of  t he deadman hose coupl er s i s 
di sconnect ed.   Lengt h of  hose must  be 4. 6 m 15 f eet .

2. 3. 11. 7   Ther mal  Rel i ef

Val ve t o open f or  pr essur e equal i zat i on and r et ur n f l ow when downst r eam 
pr essur e exceeds upst r eam pr essur e.

2. 3. 11. 8   Strainer

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

2. 3. 11. 9   Sol enoi d Cont r ol

**************************************************************************
NOTE:   For  use wi t h gr ound pr ovi ng syst em.

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

Sol enoi d cont r ol  of  val ve must  oper at e as i ndi cat ed on dr awi ngs.

2. 3. 12   Pant ogr aph Cont r ol  Val ve ( PTCV)

**************************************************************************
NOTE:   Sel ect  use of  pant ogr aph cont r ol  val ve per  
SMEdirection.

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

2. 3. 12. 1   Size

 100 mm4- i nch.

2. 3. 12. 2   Flow

 38 L/ s 600 GPM.

2. 3. 12. 3   Operation

Val ve must  modul at e,  by use of  a l i qui d sensi ng l i ne f r om t he pant ogr aph 
vent ur i ,  and r egul at e downst r eam t o 379 kPa 55 psi g at  a f l ow r at e of  3. 8 
t o 38 L/ s 50 t o 600 GPM.   Pr essur e must  be adj ust abl e wi t h a r ange of  103 
t o 517 kPa 15 t o 75 psi .

2. 3. 12. 4   Openi ng Speed Cont r ol

Val ve must  cont r ol  t he openi ng speed of  t he mai n val ve.   The cont r ol  must  
be adj ust abl e wi t h a r ange of  2 t o 30 seconds.   Fact or y set  at  10 seconds.

[ 2. 3. 12. 5   Ther mal  Rel i ef

**************************************************************************
NOTE:   For  use Type I V Ai r cr af t  di r ect  Fuel i ng 
stations.

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

Val ve t o open f or  pr essur e equal i zat i on and r et ur n f l ow when downst r eam 
pr essur e exceeds upst r eam pr essur e.
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][ 2. 3. 12. 6   Strainer

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

] 2. 3. 12. 7   Mi ni mum Di f f er ent i al  Pr essur e Feat ur e

The val ve must  be equi pped wi t h a mi ni mum di f f er ent i al  pr essur e pi l ot  t o 
mai nt ai n a di f f er ent i al  pr essur e acr oss t he val ve.  Pr essur e must  be 
adj ust abl e wi t h a r ange of  34 t o 170 kPa 5 t o 25 psi .

2. 3. 13   Fl ushi ng Val ve ( FV- 1)

2. 3. 13. 1   Size

 150 mm6- i nch.

2. 3. 13. 2   Flow

 0- 91 L/ s0- 1200 GPM.

2. 3. 13. 3   Operation

Val ve must  open and cl ose by means of  hydr aul i c l i ne pr essur e.

2. 3. 13. 4   Sol enoi d Cont r ol

Sol enoi d cont r ol  of  val ve must  oper at e as i ndi cat ed on dr awi ngs.

2. 3. 14   Pant ogr aph Pr essur e Cont r ol  Val ve ( PPCV- 1 t hr u PPCV- [  ] )

**************************************************************************
NOTE:   Quant i t y based on number  of  Ai r cr af t  di r ect  
Fuel i ng st at i ons.   One per  st at i on.

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

2. 3. 14. 1   Size

 38 mm1- 1/ 2- i nch.

2. 3. 14. 2   Operation

Val ve must  open and cl ose by means of  hydr aul i c l i ne pr essur e.   I ni t i al  
set t i ng must  be 517 kPa 75 PSI G and must  be f i el d adj ust abl e bet ween 
345- 690 kPa 50- 100 PSI G.   Fi nal  f i el d pr essur e set t i ng of  val ve must  be 
equal  t o 10 per cent  above r ecor ded l i ne pr essur e at  45 L/ s 600 GPM f l ow 
rate.

2. 3. 14. 3   Check Val ve Feat ur e

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

PART 3   EXECUTI ON

3. 1   VALVE TESTI NG AND START- UP SUPPORT

Pr ovi de t he ser v i ces of  a f act or y t r ai ned and cer t i f i ed ser vi ce engi neer  
aut hor i zed/ sanct i oned/ cer t i f i ed by t he val ve manuf act ur er  t o ver i f y  t hat  
each val ve has been pr oper l y i nst al l ed and t o ver i f y val ves wer e f act or y 
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oper at i onal l y t est ed,  adj ust ed and set  per  t hese speci f i cat i ons.   The 
ser vi ce engi neer  must  assi st  t he Cont r act or  i n t he val ve st ar t - up 
adj ust ment  pr ocess and wi l l  r emai n on s i t e unt i l  al l  cont r ol  val ves 
f unct i on as r equi r ed by t he cont r act  document s.

        - -  End of  Sect i on - -
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