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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  t he Pump Cont r ol  and Annunci at i on 
Syst em f or  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  Hydr ant  
Ref uel i ng Syst em St andar ds.

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

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

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

I EEE C37. 90 ( 2005;  R 2011)  St andar d f or  Rel ays and 
Rel ay Syst ems Associ at ed Wi t h El ect r i c  
Power  Appar at us

I EEE C62. 41 ( 1991;  R 1995)  Recommended Pr act i ce on 
Sur ge Vol t ages i n Low- Vol t age AC Power  
Circuits

I NTERNATI ONAL SOCI ETY OF AUTOMATI ON ( I SA)

I SA 18. 1 ( 1979;  R2004)  Annunci at or  Sequences and 
Specifications

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2018)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I A 2 ( 2005)  Pr ogr ammabl e Cont r ol l er s -  Par t s 1 
t hr u 8
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NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

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

U. S.  FEDERAL COMMUNI CATI ONS COMMI SSI ON ( FCC)

FCC Par t  15 Radi o Fr equency Devi ces ( 47 CFR 15)

UNDERWRI TERS LABORATORI ES ( UL)

UL 1012 ( 2010;  Repr i nt  Apr  2016)  UL St andar d f or  
Saf et y Power  Uni t s Ot her  t han Cl ass 2

UL 1449 ( 2014;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 508 ( 2018)  UL St andar d f or  Saf et y I ndust r i al  
Cont r ol  Equi pment

1. 2   DEFINITIONS

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) ] .

1. 3   ADMI NI STRATI VE REQUI REMENTS

a.  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.  The Hydr ant  
Fuel i ng Syst em consi st s of  f uel i ng pumps t hat  pump f uel  t o a Hydr ant  
Hose Tr uck Check- out  Pad,  Tr uck Fi l l  St ands,  and f uel  pi t s l ocat ed on 
t he ai r f i el d apr on.  Aut omat i c pump st ar t s and st ops ar e based on syst em 
pr essur e and f l ow.

b.  Pr ogr ammabl e Logi c Cont r ol l er s ( PLCs)  r ecei ve i nf or mat i on f r om pr essur e 
t r ansmi t t er s and ot her  devi ces t o cont r ol  t he pumps and cont r ol  val ves.  
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Ther e ar e t wo PLCs t hat  ar e connect ed i n a r edundant  conf i gur at i on,  t o 
assur e cont i nued oper at i on of  t he Hydr ant  f uel i ng Syst em even i f  ei t her  
PLC ( but  not  bot h)  f ai l s .  The Hydr ant  Fuel i ng Syst em al so i ncl udes 
above gr ound f uel  st or age t anks and a pr oduct  r ecover y t ank.

c.  The pump cont r ol  panel ,  per sonal  comput er ,   and annunci at or  ar e l ocat ed 
i n t he Cont r ol  Room of  t he Pumphouse.  The cont r ol  syst em must  be 
f ur ni shed by a s i ngl e suppl i er .  See 33 52 43. 11 AVI ATI ON FUEL 
MECHANI CAL EQUI PMENT f or  ot her  r equi r ed component s of  t he cont r ol  
syst em.  The cont r ol  syst em suppl i er  must  be r esponsi bl e f or  pr ovi di ng a 
f ul l y  f unct i onal  cont r ol  syst em,  i n accor dance wi t h t he dr awi ngs and 
speci f i cat i ons,  i ncl udi ng t he f i el d devi ces.  I nst al l at i on must  be i n 
accor dance wi t h NFPA 70.

d.  Submi t  s i x copi es of  Oper at i on and Mai nt enance Manual s,  wi t hi n 7 
cal endar  days f ol l owi ng t he compl et i on of  f act or y t est s.  I nst al l at i on,  
Oper at i on,  and Mai nt enance manual s f or  al l  equi pment  suppl i ed must  be 
f ur ni shed f ol l owi ng t he compl et i on of  shop t est s and must  i ncl ude:

1) .  Pump Cont r ol  Panel  i ncl udi ng i nt er i or  and ext er i or  equi pment  
l ayout .  Compl et e gui de out l i ni ng st ep- by- st ep pr ocedur es f or  
syst em st ar t up and oper at i on.

2) .  Al l  document s pr evi ousl y submi t t ed and appr oved wi t h al l  comment s 
and f i el d changes annot at ed.  Compl et e descr i pt i on of  t he sequence 
of  oper at i on i nc l udi ng t hat  descr i bed i n PART 3 and any subsyst ems 
not  cont r ol l ed by t he PLC ( e. g.  annunci at or  panel ,  EPDS,  et c. ) .

3) .  Compl et e l i s t i ng of  al l  pr ogr ammi ng of  t he PLCs,  l apt op comput er ,  
and Per sonal  Comput er .

4) .  Compl et e r el ay l adder  l ogi c di agr ams,  PLC i nput / out put  di agr ams 
and cont r ol  power  di st r i but i on di agr ams f or  t he compl et e cont r ol  
system.

5) .  Compl et e t r oubl eshoot i ng gui de,  whi ch l i s t s possi bl e oper at i onal  
pr obl ems and cor r ect i ve act i on t o be t aken,  i ncl udi ng al l  as- bui l t  
conditions.

e.  Submi t  document s demonst r at i ng t he accur acy and compl et eness of  t he l i s t  
of  mat er i al  and component s,  t hat  i t ems pr oposed compl y f ul l y  wi t h 
cont r act  r equi r ement s,  and ar e ot her wi se sui t abl e f or  t he appl i cat i on 
i ndi cat ed.  Document s must  consi st  of  al l  dat a or  dr awi ngs publ i shed by 
t he manuf act ur er  of  i ndi v i dual  i t ems l i s t ed i ncl udi ng manuf act ur er ' s 
descr i pt i ve and t echni cal  l i t er at ur e,  per f or mance dat a,  cat al og cut s,  
and i nst al l at i on i nst r uct i ons.  Submi t  addi t i onal  mat er i al  i f  t he l i s t ed 
i t ems ar e not  adequat e t o i dent i f y i nt ent  or  conf or mance t o t echni cal  
r equi r ement s.  Pr ovi de t yped and el ect r oni c copi es of  t hese l i s t s f or  
appr oval .  Any del ays associ at ed wi t h r esubmi t t al s of  i ncompl et e or  
ambi guous i ni t i al  submi t t al s wi l l  be t he Cont r act or ' s r esponsi bi l i t y .

f .  For  har d copy submi t t al s,  document s must  be bound i n a sui t abl e bi nder  
adequat el y mar ked or  i dent i f i ed on t he spi ne and f r ont  cover .  A t abl e 
of  cont ent s page must  be i ncl uded and mar ked wi t h per t i nent  cont r act  
i nf or mat i on and cont ent s of  t he manual .  Pr ovi de t abs t o separ at e 
di f f er ent  t ypes of  document s,  such as cat al og or der i ng i nf or mat i on,  
dr awi ngs,  i nst r uct i ons,  and spar e par t s dat a.  I ndex sheet s must  be 
pr ovi ded f or  each sect i on of  t he manual  when war r ant ed by t he quant i t y 
of  document s i nc l uded under  separ at e t abs or  di v i der s.

SECTI ON 33 09 53  Page 7



1. 4   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 us i 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

Shop Dr awi ng;  G[ ,  [ _____] ] .

SD- 03 Pr oduct  Dat a
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Pump Cont r ol  Panel  ( PCP)  and Component s;  G[ ,  [ _____] ]

Pr ogr ammabl e Logi cal  Cont r ol l er  ( PLC)  Har dwar e and Sof t war e;  G[, 
[_____]] .

Per sonal  Comput er  ( PC) ;  G[ ,  [ _____] ]

Lapt op Comput er ;  G[ ,  [ _____] ]

FCC Comput er ;  G[ ,  [ _____] ]

Laser  Pr i nt er ;  G[ ,  [ _____] ]

Gr aphi cs Di spl ay Scr een;  G[ ,  [ _____] ]

Cont r ol  Wi r i ng Dat a Li st s;  G[ ,  [ _____] ]

Tool s and Spar e Par t s

SD- 06 Test  Repor t s

Cer t i f i ed Pump Cont r ol  Panel  ( PCP)  Shop Test  Repor t

Recor d of  Test

SD- 07 Cer t i f i cat es

Exper i ence and Qual i f i cat i ons;  G[ ,  [ _____] ]

Tr ai ni ng Pl an f or  I nst r uct i ng Per sonnel ;  G[ ,  [ _____] ]

Test i ng Pl an;  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. 5   TOOLS AND SPARE PARTS

Pr ovi de t he f ol l owi ng:

a.  Any speci al  t ool s necessar y f or  oper at i on and mai nt enance of  t he 
equi pment  pr ovi di ng suppl i er  name,  cur r ent  cost ,  cat al og or der  number ,  
and a r ecommended l i s t  of  spar e par t s t o be st ocked.

b.  One spar e set  of  f uses of  each t ype and si ze

c.  Recommended manuf act ur er  l i s t  of  spar e par t s,  i ncl udi ng par t  number ,  
cur r ent  uni t  pr i ce,  and sour ce of  suppl y.

d.  One spar e power  suppl y modul e

e.  One spar e I / O modul e f or  di scr et e devi ces and one f or  anal og devi ces

f .  Two PLC RAM back- up bat t er i es

g.  Two compl et e set s of  i nk car t r i dges f or  t he l aser  pr i nt er

h.  Mi ni mum of  10 spar e l amps f or  t he Al ar m Annunci at or
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i .  Mi ni mum of  10 spar e l amps of  each t ype of  non- LED l amps used on t he Pump 
Cont r ol  Panel

1. 6   EXPERI ENCE AND QUALI FI CATI ONS

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

a.  Cer t i f i cat i on st at i ng t hat  t he manuf act ur er  has manuf act ur ed,  i nst al l ed,  
and successf ul l y  compl et ed at  l east  f i ve PLC- based syst ems f or  
aut omat i c cycl i ng of  pumps based upon var yi ng di spensi ng demands 
r angi ng f r om 0 t o 182 L/ s 0 t o 2400 GPM ut i l i z i ng mul t i pl e pumps.  At  
l east  t wo of  t he f i ve PLC- based syst ems must  be f or  di spensi ng j et  f uel  
i nt o a pr essur i zed,  const ant  pr essur e,  f l ow demand ai r cr af t  hydr ant  
system.

b.  Cer t i f i cat i on t hat  t he cont r ol  syst ems have successf ul l y  oper at ed over  
t he l ast  2 year s and ar e cur r ent l y i n ser vi ce.

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

1. 7   WARRANTY

The Pump Cont r ol  and Annunci at i on Syst em i ncl udi ng devi ces,  har dwar e and 
sof t war e must  be war r ant ed f or  a per i od of  one year  f r om t he dat e of  
accept ance of  t he syst em by t he Gover nment .  Thi s war r ant y ser vi ce must  
i ncl ude par t s and l abor  ser vi ce f or  equi pment  suppl i ed under  t hi s 
speci f i cat i on.  Upon not i f i cat i on by t he Gover nment  of  syst em or  component  
f ai l ur e,  r espond at  t he s i t e wi t h necessar y par t s wi t hi n 48 hour s of  
notification.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

2. 1. 1   Pump Cont r ol  Panel  ( PCP)  and Component s

NEMA I CS 1, NEMA I CS 6, NEMA 250,  and UL 508.  The PCP encl osur e must  be a 
f r eest andi ng NEMA Type 12,  smoot h,  gasket ed encl osur e const r uct ed of  12 
gauge st eel .  Al l  seams must  be cont i nuousl y wel ded.  Al l  dr i l l ed hol es or  
knockout s must  be per f or med af t er  del i ver y t o t he j ob s i t e.  The pump 
cont r ol  panel  di mensi ons must  be a maxi mum of  2. 3 m 90 i nches hi gh,  maxi mum 
1. 8 m 72 i nches wi de,  and a maxi mum of  610 mm 24 i nches deep and must  have 
r emovabl e l i f t i ng eyes.  The i nt er i or  sur f aces of  t he panel  must  be pr oper l y 
c l eaned,  pr i med,  and spr ay pai nt ed wi t h whi t e hi gh- gl oss enamel .  Ext er i or  
sur f aces must  have st andar d f act or y f i ni sh.  Access f or  t he PCP must  be 
f r ont  onl y and must  consi st  of  hi nged door s havi ng 3- poi nt  l at chi ng 
mechani sms.  The door s must  open appr oxi mat el y 120 degr ees.  Rack mount i ng 
angl es,  swi ng- out  panel s and ot her  component  mount i ng har dwar e must  be 
i nst al l ed such t hat  ser vi c i ng of  one component  must  not  r equi r e r emoval  or  
di sconnect i on of  ot her  component s.  No cl ear ance must  be r equi r ed bet ween 
t he back of  t he panel  and t he r oom wal l s.  Ter mi nal  f aci l i t i es must  be 
ar r anged f or  ent r ance of  ext er nal  conduct or s f r om t he t op or  bot t om of  t he 
enclosure.

2. 1. 2   Vent i l at i on Syst em

Pr ovi de t wo suppl y f ans,  s i ngl e phase,  115 vol t .  Each f an must  suppl y a 
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mi ni mum of  47 L/ s 100 CFM.  The suppl y and exhaust  gr i l l  must  cont ai n a 
f i l t er  t hat  i s  easi l y r emoved f r om t he ext er i or  of  t he encl osur e.  Al so 
pr ovi de t hr ee t her most at s wi t h an adj ust abl e set  poi nt  r ange of  21 degr ees C
70 degr ees F t o 60 degr ees C 140 degr ees F.  Locat e t he t her most at s near  t he 
t op i n t he i nt er i or  of  t he PCP.

2. 1. 3   Gr ound Bar

The cont r ol  panel  must  have a t i n pl at ed copper  equi pment  gr ound bar .  The 
bar  must  have a mi ni mum of  t went y gr oundi ng scr ews.

2. 1. 4   St andar d I ndi cat or  Li ght s

NEMA I CS 1, NEMA I CS 2,  and UL 508.  Li ght s must  be heavy dut y,  NEMA 13,   
22. 5 mm 1 i nch mount i ng hol e,  r ound i ndi cat i ng l i ght s oper at i ng at  120 
vol t s ac/ dc or  24 vol t s ac/ dc.  Long l i f e bul bs must  be used.  I ndi cat or  
l i ght s must  have a l egend pl at e wi t h wor ds as shown on dr awi ngs.  Lens col or  
as i ndi cat ed on t he dr awi ngs.  Li ght s must  be " push t o t est  ( l amp) "  t ype.  
LED t ype l amps of  compar abl e s i ze and col or  may be subst i t ut ed f or  st andar d 
i ndi cat or  l i ght s.

2. 1. 5   Sel ect or  Swi t ches

NEMA I CS 1, NEMA I CS 2,  and UL 508.  Non- i l l umi nat ed l ever  oper at ed sel ect or  
swi t ches must  be heavy dut y,  NEMA 13,  r ound,  and ut i l i ze a 22. 5 mm 7/ 8 
i nches mount i ng hol e.  They must  have t he number  of  posi t i ons as i ndi cat ed 
on t he dr awi ngs.  Swi t ches must  be r at ed 600 vol t ,  10 amper es cont i nuous.  
Legend pl at es must  be pr ovi ded wi t h each swi t ch wi t h wor ds as i ndi cat ed on 
t he dr awi ngs.

2. 1. 6   Pushbuttons

NEMA I CS 1, NEMA I CS 2,  and UL 508.  Non- i l l umi nat ed pushbut t ons must  be 
heavy dut y,  NEMA 13,  r ound,  ut i l i ze a 22. 5 mm 7/ 8 i nch mount i ng hol e,  and 
have t he number  and t ype of  cont act s as i ndi cat ed on t he dr awi ngs or  
el sewher e i n t he speci f i cat i ons.  The emer gency st op swi t ch must  be a r ed 
mushr oom head,   38 mm 1. 5 i nch di amet er ,  moment ar y cont act  t ype.  
Pushbut t ons must  be r at ed 600 vol t ,  10 amper es cont i nuous.  Legend pl at es 
must  be pr ovi ded wi t h each swi t ch wi t h wor ds as i ndi cat ed on t he dr awi ngs.

2. 1. 7   Relays

I EEE C37. 90, NEMA I CS 2, UL 508.

2. 1. 8   Nameplates

Namepl at es must  be made of  l ami nat ed pl ast i c wi t h bl ack out er  l ayer s and a 
whi t e cor e.  Edges must  be chamf er ed.  Namepl at es must  be f ast ened wi t h 
bl ack- f i ni shed r ound- head dr i ve scr ews or  appr oved nonadhesi ve met al  
fasteners.

2. 1. 9   Tr ansi ent  Vol t age Sur ge Suppr essi on Devi ces

I EEE C62. 41 f or  Cat egor y " B"  t r ansi ent s,  UL 1449.

2. 1. 10   Ter mi nal  Bl ocks

NEMA I CS 4.  Ter mi nal  bl ocks f or  conduct or s exi t i ng t he PCP must  be t wo- way 
t ype wi t h doubl e t er mi nal s,  one f or  i nt er nal  wi r i ng connect i ons and t he 
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ot her  f or  ext er nal  wi r i ng connect i ons.  Ter mi nal  bl ocks must  be made of  
bakel i t e or  ot her  sui t abl e i nsul at i ng mat er i al  wi t h f ul l  deep bar r i er s 
bet ween each pai r  of  t er mi nal s.  A t er mi nal  i dent i f i cat i on st r i p must  f or m 
par t  of  t he t er mi nal  bl ock and each t er mi nal  must  be i dent i f i ed by a number  
i n accor dance wi t h t he number i ng scheme on t he appr oved wi r i ng di agr ams.

2. 1. 11   Ci r cui t  Br eaker s

UL 508.  I ndi v i dual ,  appr opr i at el y s i zed,  t er mi nal  bl ock mount ed,  c i r cui t  
br eaker s must  be pr ovi ded f or  al l  120 vol t  PCP mount ed equi pment  and f or  
t he 120 vol t  t er mi nal  boar ds shown on t he dr awi ngs.  

2. 1. 12   Uni nt er r upt i bl e Power  Suppl i es

UL 1012.  I nput  vol t age must  be 120 vol t s  ( nomi nal ) ,  1 phase,  60 Her t z.  
Out put  vol t age r egul at i on must  be +/ - 5. 0 per cent  f or  t he f ol l owi ng 
conditions:

a.  20 t o 100 per cent  l oad on out put .
b.  I nput  vol t age var i at i on of  - 15 t o +10 per cent .
c.  Const ant  l oad power  f act or  bet ween 80 and 100 per cent .

Response t i me must  be 1. 5 cycl es or  l ess.  Bat t er y capaci t y must  be such as 
t o pr ovi de an or der l y shut  down of  oper at i ng pr ogr ams or  as a mi ni mum 30 
minutes.

2. 1. 13   Mi scel l aneous Power  Suppl i es

UL 1012.  Cer t ai n f i el d devi ces may r equi r e power  ot her  t han 120 VAC ( i . e.  
24 VDC) .  The power  suppl i es must  be convect i on cool ed,  have f ul l y  i sol at ed 
i ndependent  out put s,  have const ant  vol t age,  have shor t  c i r cui t  and 
over vol t age pr ot ect i on,  and have aut omat i c cur r ent  l i mi t i ng.

2. 1. 14   Al ar m Annunci at or

UL 508 and I SA 18. 1.  The Al ar m Annunci at or  must  pr ovi de v i sual  
annunci at i on,  l ocal  and r emot e moni t or i ng,  const ant  or  f l ashi ng v i sual  and 
audi bl e al ar m as speci f i ed her ei n.  The annunci at or  must  be compl et el y sol i d 
st at e wi t h no movi ng par t s.  The annunci at or  must  be f ur ni shed wi t h cabi net  
and har dwar e appr opr i at e f or  f l ush mount i ng on t he cont r ol  panel .  A power  
suppl y ei t her  i nt egr al  or  separ at el y mount ed must  oper at e on 120 vol t s,  60 
Her t z.  The annunci at or  must  have wi ndows ar r anged i n a mat r i x conf i gur at i on 
( r ows and col umns) .  Each wi ndow must  be at  l east  24 mm 15/ 16 i nch hi gh by 
40 mm 1- 5/ 8 i nches wi de and must  have r ear  i l l umi nat ed t r ansl ucent  engr aved 
namepl at e.  Let t er i ng must  be at  l east 4 mm5/ 32 i nches hi gh.  Syst em l amp 
vol t age must  be 24 t o 28 vol t s dc.  The cel l s must  be i ndi v i dual l y 
addr essabl e and not  har dwi r ed.

2. 1. 15   Al ar m Hor ns

UL 508.  The al ar m hor ns must  consi st  of  3- v i br at i ng hor ns and 2- r esonat i ng 
hor ns.  One vi br at i ng hor n i s t o be mount ed i n t he PCP,  and t wo vi br at i ng 
and t wo r esonat i ng hor ns must  be mount ed out s i de of  t he pumphouse as shown 
on t he dr awi ngs.  The ext er i or  hor ns must  each pr oduce 100 db at  3 m 10 f eet  
and must  be pr ovi ded i n a weat her  pr oof  housi ng.  The PCP hor n must  pr oduce 
70 db at  3 m 10 f eet .
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2. 1. 16   Lapt op Comput er

2. 1. 16. 1   Hardware

The f ol l owi ng ar e t he mi ni mum har dwar e r equi r ement s f or  t he l apt op comput er :

a.  Lat est  Pent i um CPU oper at i ng at  2 GHz or  f ast er
b.  2 GB RAM
c.  500 GB har d dr i ve
d.  8X Read Wr i t e DVD dr i ve
e.  Col or  LCD scr een 356 mm14 i nches
f .  Keyboar d
g.  Poi nt i ng devi ce ( e. g.  mouse)
h.  Par al l el  communi cat i on por t
i .  Ser i al  communi cat i on por t  compat i bl e wi t h PLC ( e. g.  RS- 232- C,  RS- 485)
j .  120VAC and Bat t er y power  suppl y
k.  Al l  cabl es and connect or s f or  i nt er f aci ng wi t h PLC and per sonal  comput er
l .  Modem compat i bl e f or  r emot e t r oubl eshoot i ng of  t he syst em
m.  Two USB 2. 0 communi cat i ons por t s
n.  Pr ovi de a car r y i ng case f or  t he Lapt op Comput er

2. 1. 16. 2   Software

The f ol l owi ng i s  t he mi ni mum sof t war e t o be l oaded on t he l apt op.  The 
sof t war e must  be t he most  cur r ent  ver si ons and compat i bl e wi t h each ot her  
t o make a compl et e and usabl e syst em.  Al l  sof t war e needs t o be f ul l y  s i t e 
l i censed and come wi t h al l  di sks t o al l ow a f ul l  r est or e or  r el oad of  
sof t war e i n t he event  of  a har d dr i ve cr ash.

a.  Oper at i ng syst em ( e. g.  t he l at est  commer ci al l y  avai l abl e MS Oper at i ng 
system)

b.  Sof t war e f or  pr ogr ammi ng t he PLCs
c.  Sof t war e f or  pr ogr ammi ng t he per sonal  comput er

2. 1. 17   Per sonal  Comput er  ( PC)

2. 1. 17. 1   Hardware

The f ol l owi ng ar e t he mi ni mum har dwar e r equi r ement s f or  t he per sonal  
computer:

a.  Lat est  Pent i um CPU oper at i ng at  3. 2 GHZ or  f ast er
b.  4 GB RAM
c.  500 GB har d dr i ve
d.  16X Read Wr i t e DVD dr i ve
e.  Col or  610 mm 24 i nches f l at  scr een moni t or
f .  Keyboar d
g.  Poi nt i ng devi ce ( e. g.  mouse)
h.  Par al l el  communi cat i on por t
i .  Ser i al  communi cat i on por t  compat i bl e wi t h PLC ( e. g.  RS- 232- C,  RS- 485)
j .  120 VAC oper at i ng power
k.  Al l  cabl es and connect or s i nt er f aci ng wi t h PLC and Laser  Pr i nt er
l .  Pr ovi de a modem capabl e of  r emot e t r oubl eshoot i ng of  t he syst em.  The 

modem wi l l  not  be per manent l y connect ed t o t he Syst em
m.  Two USB 2. 0 communi cat i ons por t s

2. 1. 17. 2   Software

The f ol l owi ng i s  t he mi ni mum sof t war e t o be l oaded on t he per sonal  
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comput er .  The sof t war e must  be t he most  cur r ent  ver si ons and compat i bl e 
wi t h each ot her  t o make a compl et e and usabl e syst em.  Al l  sof t war e needs t o 
be f ul l y  s i t e l i censed and come wi t h al l  di sks t o al l ow a f ul l  r est or e or  
r el oad of  sof t war e i n t he event  of  a har d dr i ve cr ash.

a.  Oper at i ng syst em ( e. g.  t he l at est  commer ci al l y  avai l abl e MS Oper at i ng 
System)

b.  Sof t war e f or  pr ogr ammi ng t he PLCs

c.  The per sonal  comput er  must  communi cat e wi t h t he PLCs t o di spl ay syst em 
st at us and change syst em set  poi nt s.  The per sonal  comput er  must  have 
r un- t i me gr aphi cal  sof t war e t o di spl ay t he gr aphi cal  scr eens descr i bed 
l at er  and t o change set  poi nt s

d.  Sof t war e f or  r ecor di ng,  t r acki ng,  t r endi ng,  and pr i nt i ng out  t he 
pr essur es,  f l ows,  and oper at i onal  st at us of  al l  moni t or ed component s of  
t he f uel i ng syst em on a r eal  t i me basi s

e.  Pr ovi de MS Of f i ce Pr of essi onal  wi t h Excel  t o al l ow t he t r endi ng dat a 
descr i bed above t o be i mpor t ed t o Excel  wher e i t  can be st udi ed,  
mani pul at ed,  gr aphed,  and easi l y sent  el ect r oni cal l y

2. 1. 18   Laser  Pr i nt er

Pr ovi de col or  l aser  j et  al ar m/ r epor t  pr i nt er .  The uni t  must  pr i nt  i n bl ack 
at  a mi ni mum speed of  t wel ve pages per  mi nut e.  I t  must  pr i nt  i n col or  at  a 
mi ni mum speed of  t en pages per  mi nut e.  As a mi ni mum pr i nt  col or  gr aphs of  
var i ous syst em pr essur es,  i ssue f l ow,  and r et ur n f l ow vs.  t i me i n seven 
col or s.  Pr ovi de one set  of  spar e r epl acement  i nk car t r i dges.

2. 1. 19   FCC Comput er

2. 1. 19. 1   Hardware

The FCC comput er  must  be a copy of  t he per sonal  comput er  so t hat  upon 
f ai l ur e of  t he per sonal  comput er  i t  coul d be r el ocat ed t o t he pumphouse t o 
assume t he per sonal  comput er s dut i es.  The nor mal  dut i es of  t he FCC comput er  
must  be t o ser ve as a r emot e moni t or  onl y of  t he scr eens t hat  ar e avai l abl e 
on t he per sonal  comput er .  The f ol l owi ng ar e t he mi ni mum har dwar e 
r equi r ement s f or  t he FCC comput er :

a.  Lat est  Pent i um CPU oper at i ng at  3. 2 GHZ or  f ast er
b.  4 GB RAM
c.  500 GB har d dr i ve
d.  16X Read Wr i t e DVD dr i ve
e.  Col or  610 mm 24 i nch f l at  scr een moni t or
f .  Keyboar d
g.  Poi nt i ng devi ce ( e. g.  mouse)
h.  Par al l el  communi cat i on por t
i .  Ser i al  communi cat i on por t  compat i bl e wi t h PLC ( e. g.  RS- 232- C,  RS- 485)
j .  120 VAC oper at i ng power
k.  Al l  cabl es and connect or s i nt er f aci ng wi t h PLC and Laser  Pr i nt er
l .  Pr ovi de a modem capabl e of  r emot e t r oubl eshoot i ng of  t he syst em.  The 

modem wi l l  not  be per manent l y connect ed t o t he Syst em
m.  Two USB 2. 0 communi cat i ons por t s
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2. 1. 19. 2   Software

The f ol l owi ng i s  t he mi ni mum sof t war e t o be l oaded on t he FCC comput er .  The 
FCC comput er  must  be capabl e of  r epl aci ng t he Per sonal  comput er  i n t he 
pumphouse i f  t he per sonal  comput er  f ai l s .  I t  wi l l  be set  up i ni t i al l y  t o 
ser ve onl y as a r emot e moni t or  of  t he syst em whi l e l ocat ed at  t he FCC.  
Shoul d t he per sonal  comput er  f ai l ,  t he FCC comput er  wi l l  be r el ocat ed t o 
t he pumphouse and t hen assume t he r ol e of  t he per sonal  comput er .  The 
comput er  sof t war e must  have a bui l t  i n command t o t el l  t he comput er  whet her  
i t  i s  ser vi ng as t he per sonal  comput er  or  as t he r emot e moni t or  onl y.  The 
sof t war e must  be t he most  cur r ent  ver si ons and compat i bl e wi t h each ot her  
t o make a compl et e and usabl e syst em.  Al l  sof t war e needs t o be f ul l y  s i t e 
l i censed and come wi t h al l  di sks t o al l ow a f ul l  r est or e or  r el oad of  
sof t war e i n t he event  of  a har d dr i ve cr ash.

a.  Oper at i ng syst em ( t he l at est  commer ci al l y  avai l abl e MS Oper at i ng Syst em)

b.  Sof t war e t o t el l  t he comput er  whi ch mode i t  i s  t o oper at e i n,  i . e.  
( per sonal  comput er  or  r emot e moni t or )

c.  Sof t war e t o r un as a r emot e moni t or

d.  Sof t war e f or  pr ogr ammi ng t he PLCs

e.  The per sonal  comput er  must  communi cat e wi t h t he PLCs t o di spl ay syst em 
st at us and change syst em set  poi nt s.  The per sonal  comput er  must  have 
r un- t i me gr aphi cal  sof t war e t o di spl ay t he gr aphi cal  scr eens descr i bed 
l at er  and t o change set  poi nt s

f .  Sof t war e f or  r ecor di ng,  t r acki ng,  t r endi ng,  and pr i nt i ng out  t he 
pr essur es,  f l ows,  and oper at i onal  st at us of  al l  moni t or ed component s of  
t he f uel i ng syst em,  on a r eal  t i me basi s

g.  Pr ovi de MS Of f i ce Pr of essi onal  wi t h Excel  t o al l ow t he t r endi ng dat a 
descr i bed above t o be i mpor t ed t o Excel  wher e i t  can be st udi ed,  
mani pul at ed,  gr aphed,  and easi l y sent  el ect r oni cal l y

2. 2   PROGRAMMABLE LOGI CAL CONTROLLER ( PLC)  HARDWARE AND SOFTWARE

2. 2. 1   General

a. NEMA I A 2.  Each PLC must  be abl e t o r ecei ve di scr et e and anal og i nput s 
and t hr ough i t s pr ogr ammi ng i t  must  cont r ol  di scr et e and anal og out put  
f unct i ons,  per f or m dat a handl i ng oper at i ons and communi cat e wi t h 
ext er nal  devi ces and r emot e I / O r acks.  The PLCs must  be a modul ar ,  
f i el d expandabl e desi gn al l owi ng t he syst em t o be t ai l or ed t o t he 
pr ocess cont r ol  appl i cat i on.  The capabi l i t y  must  exi st  t o al l ow f or  
expansi on t o t he syst em by t he addi t i on of  har dwar e and/ or  user  
sof t war e.  At  a mi ni mum t he PLCs must  i ncl ude mount i ng backpl anes,  power  
suppl y modul es,  CPU modul e,  communi cat i on modul es,  and I / O modul es.

b.  Desi gn and t est  each PLC pr ovi ded f or  use i n t he hi gh el ect r i cal  noi se 
envi r onment  of  an i ndust r i al  pl ant .  The PLC modul es must  compl y wi t h 
the FCC Par t  15 Par t  A f or  r adi o noi se emi ssi ons.  The pr ogr ammabl e 
cont r ol l er  pr ocessor  must  be abl e t o wi t hst and conduct ed suscept i bi l i t y  
t est s as out l i ned i n NEMA I CS 2, I EEE C37. 90.

c.  The PLCs must  f unct i on pr oper l y at  t emper at ur es bet ween 0 and 50 degr ees 
C 32 and 122 degr ees F,  at  5 t o 95 per cent  r el at i ve humi di t y 
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non- condensi ng and have st or age t emper at ur es bet ween- 40 t o +60 degr ees C
- 40 and +140 degr ees F at  5 t o 95 per cent  r el at i ve humi di t y 
non-condensing.

d.  The PLCs must  have manuf act ur er ' s st andar d syst em st at us i ndi cat or s 
( e. g.  power  suppl y st at us,  syst em f aul t ,  r un mode st at us,  back- up 
bat t er y st at us) .

2. 2. 2   Cent r al  Pr ocessi ng Uni t  Modul e

The CPU must  be a modul ar  sel f - cont ai ned uni t  t hat  wi l l  pr ovi de t i me of  
day,  scanni ng,  appl i cat i on ( l adder  r ung l ogi c)  pr ogr am execut i on,  st or age 
of  t he appl i cat i on pr ogr am,  st or age of  numer i cal  val ues r el at ed t o t he 
appl i cat i on pr ocess and l ogi c,  I / O bus t r af f i c  cont r ol ,  per i pher al  and 
ext er nal  devi ce communi cat i ons and sel f - di agnost i cs.

2. 2. 3   Power  Suppl y Modul e

a.  The power  suppl y modul e must  be pl ugged i nt o t he backpl ane not  
separ at el y mount ed.  The power  suppl y must  be wi r ed t o ut i l i ze 120 VAC,  
60 Hz power ,  t he syst em must  f unct i on pr oper l y wi t hi n t he r ange of  - 10 
t o +15 per cent  of  nomi nal  vol t age.  The power  suppl y must  pr ovi de an 
out put  t o t he backpl ane at  a wat t age and vol t age necessar y t o suppor t  
t he at t ached modul es.  A s i ngl e mai n power  suppl y modul e must  have t he 
capabi l i t y  of  suppl y i ng power  t o t he CPU modul e and l ocal  communi cat i on 
and I / O modul es.  Auxi l i ar y power  suppl i es must  pr ovi de power  t o r emot e 
racks.

b.  Each power  suppl y must  have an i nt egr al  on/ of f  di sconnect  swi t ch t o t he 
modul e.  I f  t he manuf act ur er s st andar d power  suppl y does not  have an 
on/ of f  di sconnect  swi t ch a mi ni at ur e t oggl e t ype swi t ch must  be 
i nst al l ed near  t he PLC and cl ear l y l abel ed as t o i t s  f unct i on.

c.  The power  suppl y must  moni t or  t he i ncomi ng AC l i ne vol t age f or  pr oper  
l evel s and have pr ovi s i ons f or  bot h over  cur r ent  and over  vol t age 
pr ot ect i on.  I f  t he vol t age l evel  i s  det ect ed as bei ng out  of  r ange t he 
syst em must  have adequat e t i me t o compl et e a saf e and or der l y shut down.

2. 2. 4   Pr ogr am St or age/ Memor y Requi r ement s

a.  The PLC must  have t he manuf act ur er s st andar d nonvol at i l e execut i ve 
memor y f or  t he oper at i ng syst em.  The PLC must  al so have EEPROM 
( El ect r i cal l y  Er asabl e Pr ogr ammabl e Read Onl y Memor y)  f or  st or age of  
t he user  pr ogr am and bat t er y backup RAM f or  appl i cat i on memor y.  The 
EEPROM must  be l oaded by use of  t he l apt op comput er  or  t he per sonal  
computer.

b.  Submi t  a cal cul at i on of  t he r equi r ed amount  of  EEPROM and RAM ( r andom 
access memor y)  needed f or  t hi s appl i cat i on pl us an ext r a 50 per cent .

c.  The number  of  t i mes a nor mal l y  open ( N. O. )  and/ or  nor mal l y c l osed ( N. C. )  
cont act  of  an i nt er nal  out put  can be pr ogr ammed must  be l i mi t ed onl y by 
t he memor y capaci t y t o st or e t hese i nst r uct i ons.

2. 2. 5   I nput / Out put  ( I / O)  Modul es

a.  Pr ovi de al l  r equi r ed I / O modul es ( anal og i nput ,  anal og out put ,  di scr et e 
i nput ,  di scr et e out put ,  and i sol at ed di scr et e out put )  t o mani pul at e t he 
t ypes of  i nput s and out put s as shown on t he dr awi ngs and t o compl y wi t h 

SECTI ON 33 09 53  Page 16



t he sequence of  oper at i ons.  Al so pr ovi de a mi ni mum of  20 per cent  ( r ound 
up f or  cal cul at i on)  spar e i nput  and out put  poi nt s of  each t ype 
pr ovi ded,  but  not  l ess t han 2 of  each t ype.

b.  I / O modul es must  be a sel f - cont ai ned uni t  housed wi t hi n an encl osur e t o 
f aci l i t at e easy r epl acement .  Al l  user  wi r i ng t o I / O modul es must  be 
t hr ough a heavy- dut y t er mi nal  st r i p.  Pr essur e- t ype scr ew t er mi nal s must  
be used t o pr ovi de f ast ,  secur e wi r e connect i ons.  The t er mi nal  bl ock 
must  be r emovabl e so i t  i s  possi bl e t o r epl ace any i nput  or  out put  
modul e wi t hout  di st ur bi ng f i el d wi r i ng.

c.  Dur i ng nor mal  oper at i on,  a mal f unct i on i n any r emot e i nput / out put  
channel  must  af f ect  t he oper at i on of  onl y t hat  channel  and not  t he 
oper at i on of  t he CPU or  any ot her  channel .

d d.  I sol at i on must  be used bet ween al l  i nt er nal  l ogi c and ext er nal  power  
c i r cui t s.  Thi s i sol at i on must  meet  t he mi ni mum speci f i cat i on of  1500 
VRMS.  Pr ovi de opt i cal l y  i sol at ed I / O component s whi ch ar e compat i bl e 
wi t h f i el d devi ces.

e.  Each I / O modul e must  cont ai n v i sual  i ndi cat or s t o di spl ay ON/ OFF st at us 
of  i ndi v i dual  i nput  or  out put  poi nt s.

f .  Di scr et e out put  modul es must  be pr ovi ded wi t h sel f - cont ai ned f uses f or  
over l oad and shor t  c i r cui t  pr ot ect i on of  t he modul e.

g.  Al l  i nput / out put  modul es must  be col or  coded and t i t l ed wi t h a 
di st i nct i ve l abel .

2. 2. 6   Interfacing

The PLC must  have communi cat i on por t s and communi cat i on modul es usi ng t he 
manuf act ur er s st andar d communi cat i on ar chi t ect ur e f or  connect i ons of  t he 
Per sonal  comput er ,  Lapt op Comput er ,  r emot e I / O r acks and i nt er connect i ons 
bet ween SYS 1 PLC and SYS 2 PLC f or  t he r edundant  backup syst em of  t he PLCs.

2. 2. 7   Pr ogr am Requi r ement s

a.  The pr ogr ammi ng f or mat  must  be l adder  di agr am t ype as def i ned by 
NEMA I A 2.

b.  Ther e must  be a means t o i ndi cat e cont act  or  out put  st at us of  t he 
cont act  or  out put  on t he LCD ( of  t he per sonal  comput er )  or  LCD scr een 
( of  t he l apt op comput er ) .  Each el ement ' s st at us must  be shown 
i ndependent l y,  r egar dl ess of  c i r cui t  conf i gur at i on.

c.  The pr ogr am must  be f ul l  f eat ur ed i n i t s  edi t i ng capabi l i t i es ( e. g.  
change a cont act  f r om nor mal l y open t o nor mal l y c l osed,  add 
i nst r uct i ons,  change addr esses,  et c. ) .

2. 2. 8   Diagnostics

The CPU must  cont i nuousl y per f or m sel f - di agnost i c r out i nes t hat  wi l l  
pr ovi de i nf or mat i on on t he conf i gur at i on and st at us of  t he CPU,  memor y,  
communi cat i ons and I / O.  The di agnost i c r out i nes must  be r egul ar l y per f or med 
dur i ng nor mal  syst em oper at i on.  A por t i on of  t he scan t i me of  t he 
cont r ol l er  shoul d be dedi cat ed t o per f or m t hese housekeepi ng f unct i ons.  I n 
addi t i on,  a mor e ext ensi ve di agnost i c r out i ne shoul d be per f or med at  power  
up and dur i ng nor mal  syst em shut down.  The CPU must  l og I / O and syst em 
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f aul t s i n f aul t  t abl es,  whi ch must  be accessi bl e f or  di spl ay.  When a f aul t  
shut s down a CPU,  a sequence must  be i ni t i at ed t hat  wi l l  aut omat i cal l y  
swi t ch over  t o t he ot her  CPU.  When a f aul t  af f ect s I / O or  communi cat i on 
modul es t he CPU must  shut  down onl y t he har dwar e af f ect ed and cont i nue 
oper at i on by ut i l i z i ng heal t hy syst em component s.  Al l  f aul t s must  be 
annunci at ed on t he al ar m annunci at or .

PART 3   EXECUTI ON

3. 1   PUMP CONTROL PANEL ( PCP)  AND COMPONENTS

3. 1. 1   General

a.  Wher e t wo or  mor e pi eces of  equi pment  per f or mi ng t he same f unct i on ar e 
r equi r ed,  t hey must  be exact  dupl i cat es pr oduced by t he same 
manuf act ur er .  Al l  di spl ay i nst r ument s of  each t ype must  r epr esent  t he 
same out war d appear ance,  havi ng t he same physi cal  s i ze and shape,  and 
t he same si ze and st y l e of  number s,  char act er s,  poi nt er s,  and l amp 
lenses.

b.  The PCP must  i ncl ude al l  r equi r ed r esi dent  sof t war e pr ogr ams and 
har dwar e t o pr ovi de t he speci f i ed sequence of  oper at i on.  Al l  sof t war e 
opt i cal  di scs,  i ncl udi ng pr ogr ammi ng manual s,  must  be t ur ned over  t o 
t he Gover nment  at  t he compl et i on of  st ar t - up so modi f i cat i on can be 
done i n t he f i el d wi t h no out s i de assi st ance.

c.  I t  i s  i nt ended t hat  pr ocess cont r ol l i ng devi ces except  f i el d devi ces,  
and mot or  cont r ol l er s be at t ached t o or  mount ed wi t hi n t he PCP 
encl osur e and al l  i nt er connect i ng wi r i ng i nst al l ed pr i or  t o shi pment  t o 
t he j ob s i t e.  Thi s i s  t o al l ow shop t est i ng of  t he syst em and t o 
decr ease f i el d l abor  r equi r ement s.

d.  The PCP must  be shi pped f ul l y  assembl ed i n one pi ece af t er  t he 
compl et i on of  t he shop t est s and al l  def ect s cor r ect ed.

3. 1. 2   Wiring

Wi r i ng met hods and pr act i ces must  be i n conf or mance wi t h NEMA I CS 1, 
NEMA I CS 2, NEMA I CS 4,  and NEMA I CS 6 r ecommendat i ons as appl i cabl e.  Al l  
wi r i ng t o i nst r ument s and cont r ol  devi ces must  be made wi t h st r anded wi r e,  
and wi r i ng must  be per manent l y l abel ed wi t h conduct or / wi r e number s wi t hi n 1 
i nch of  t er mi nat i on poi nt s.  Label s must  be t ubul ar  heat - shr i nkabl e wi r e 
mar ker s t hat  r emai n l egi bl e af t er  exposur e t o i ndust r i al  f l ui ds and 
abr asi on.  Posi t i on mar ker s so t hat  wi r e number s can be r ead wi t hout  
di st ur bi ng or  di sconnect i ng wi r i ng.  Use of  i ndi v i dual  char act er - mar ker s 
pl aced si de- by- s i de i s not  accept abl e.  Number s must  mat ch appr oved shop 
dr awi ngs.  Al l  wi r i ng must  be neat l y l aced f r om poi nt  of  ent r y i nt o 
encl osur es t o t er mi nat i on poi nt s wi t h nyl on l aci ng cor d or  pl ast i c l aci ng 
t i es.  Laci ng wi t hi n wi r i ng channel s i s not  r equi r ed.  Pr ovi de t yped Cont r ol  
Wi r i ng Dat a Li st s wi t hi n each t er mi nal  cabi net  and t he PCP.  The dat a l i s t s 
must  i ncl ude:  conduct or  i dent i f i cat i on number ,  wi r e gauge,  wi r e i nsul at i on 
t ype,  " FROM"  t er mi nal  i dent i f i cat i on,  " TO"  t er mi nal  i dent i f i cat i on,  and 
r emar ks.  The pr el i mi nar y l i s t s gener at ed by t he Cont r act or  wi l l  be 
submi t t ed f or  appr oval  t o t he Cont r act i ng Of f i cer  and wi l l  be updat ed t o 
As- Bui l t  condi t i ons by t he Cont r act or .  The As- Bui l t  dat a l i s t s must  be 
pl aced i n a document  hol der  wi t hi n each encl osur e f or  bot h har d copy and 
el ect r oni c submi t t al .

SECTI ON 33 09 53  Page 18



3. 1. 3   Cer t i f i ed Pump Cont r ol  Panel  ( PCP)  Shop Test  Repor t

The manuf act ur er  must  shop t est  t he PCP,  Per sonal  comput er ,  and l ap t op 
comput er .  The pr ocedur e must  i ncl ude si mul at i on of  f i el d component s and 
must  pr ovi de f or  f ul l y  t est i ng t he pump cont r ol  and annunci at or  syst em as a 
uni t  bef or e del i ver y t o t he pr oj ect  s i t e.  The t est  must ,  r eveal  syst em 
def ect s,  i ncl udi ng,  but  not  l i mi t ed t o,  f unct i onal  def i c i enci es,  oper at i ng 
pr ogr am def i c i enci es,  al gor i t hm er r or s,  t i mi ng pr obl ems,  wi r i ng er r or s,  
l oose connect i ons,  shor t  c i r cui t s ,  f ai l ed component s and mi sappl i cat i on of  
component s.  The t est  must  be per f or med pr i or  t o shi pment  t o t he s i t e and 
pr obl ems det ect ed must  be cor r ect ed.  The f i nal  t est i ng and cor r ect i on 
sequence must  be r epeat ed unt i l  no pr obl ems ar e r eveal ed and t hen t wo 
addi t i onal  successf ul  t est s must  be per f or med.  Submi t  cer t i f i ed t est  r epor t  
wi t hi n 15 days af t er  compl et i on of  t he t est .  The r epor t  must  i ncl ude a 
st at ement  t hat  t he Pump Cont r ol  Panel  per f or ms as speci f i ed.  Not i f y  t he 
Cont r act i ng Of f i cer  and t he SME 30 days pr i or  t o t he f i nal  shop t est i ng 
dat e.  The Cont r act i ng Of f i cer  may r equi r e a Gover nment  wi t ness at  t he f i nal  
t est  bef or e t he PCP i s shi pped t o t he s i t e.  

3. 1. 4   Vent i l at i on Syst em

Ther most at  T- 1,  must  cont r ol  f an F- 1 and t her most at  T- 2 must  cont r ol  f an 
F- 2.  T- 1 and T- 2 must  be set  at  27 degr ees C 80 degr ees F t o mai nt ai n 
i nt er i or  ai r  t emper at ur e t o - 7 degr ees C 20 degr ees F above ambi ent .  
Ther most at  T- 3,  set  at  38 degr ees C 100 degr ees F,  must  pr ovi de a 
non- cr i t i cal  PCP HI GH TEMPERATURE al ar m t o t he al ar m annunci at or .

3. 1. 5   Grounding

The PCP gr ound bar  must  be connect ed t o t he bui l di ng count er poi se v i a a #10 
AWG conduct or .  Wi t hi n t he encl osur e al l  I / O r acks,  pr ocessor  r acks,  and 
power  suppl i es,  et c.  must  be gr ounded t o meet  t he manuf act ur er ' s 
specifications.

3. 1. 6   I ndi cat or  Li ght s,  Swi t ches,  and Pushbut t ons

I ndi cat or  l i ght s,  swi t ches,  and pushbut t ons must  be mount ed t hr ough t he PCP 
encl osur e and must  be ar r anged t o al l ow easy v i s i on and oper at i on of  each 
devi ce.  Each devi ce must  have a namepl at e and/ or  l egend pl at e as i ndi cat ed 
on t he dr awi ngs.  Namepl at e wor di ngs must  be as i ndi cat ed on t he dr awi ngs.

3. 1. 7   Tr ansi ent  Vol t age Sur ge Suppr essi on Devi ces

Tr ansi ent  vol t age sur ge suppr essi on ( TVSS)  devi ces must  be i nst al l ed i n t he 
PCP t o mi ni mi ze ef f ect s of  near by l i ght ni ng st r i kes,  swi t chi ng on and of f  
of  mot or s and ot her  i nduct i ve l oads.  TVSS must  be pr ovi ded f or  each cont r ol  
c i r cui t  l adder .  Each l adder  may cont ai n any combi nat i on of  t he f ol l owi ng 
devi ces:  PLCs,  power  suppl i es ( e. g. ,  24 vol t ) ,  f ans,  r el ays,  l i ght s,  
swi t ches et c.  TVSS must  al so be pr ovi ded f or  PLC I / O or i gi nat i ng out s i de of  
t he bui l di ng.

3. 1. 8   Ter mi nal  Bl ocks

As a mi ni mum,  any PCP devi ce t hat  connect s t o a f i el d devi ce ( devi ces not  
l ocat ed i n t he PCP)  must  be connect ed t o a t er mi nal  bl ock.  A connect i on 
di agr am si mi l ar  t o t he dr awi ngs must  be pr ovi ded t o t he f i el d Cont r act or  
f or  f i el d connect i ons t o t he PCP.
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3. 1. 9   Ci r cui t  Br eaker s

As a mi ni mum,  any 120 vol t  PCP devi ce i . e.  ( f ans,  l i ght s,  power  
r ecept acl es,  24 VDC power  suppl i es,  PLC CPUs,  PLC I / O r acks)  must  be 
pr ovi ded wi t h an i ndi v i dual  c i r cui t  br eaker .  Addi t i onal l y 120 vol t  t er mi nal  
boar ds connect i ng t o f i el d devi ces ( devi ces not  l ocat ed i n t he PCP)  must  be 
pr ot ect ed by a 120 vol t  c i r cui t  br eaker .

3. 1. 10   Uni nt er r upt i bl e Power  suppl i es

The PCP must  cont ai n t hr ee uni nt er r upt i bl e power  suppl i es ( UPS)  each 
connect ed t o a dedi cat ed c i r cui t .  As shown on t he dr awi ngs one UPS must  
suppl y PLC Syst em 1,  one UPS must  suppl y PLC Syst em 2,  and t he t hi r d UPS 
must  suppl y t he mi scel l aneous devi ce power .  The UPSs out put  capaci t y must  
be suf f i c i ent  t o dr i ve al l  t he equi pment  connect ed pl us 25 per cent .  The 
UPSs must  be mount ed on shel ves near  t he bot t om of  t he PCP but  not  r est  on 
t he f l oor  of  t he PCP.

3. 1. 11   Power  Suppl i es

Pr ovi de and i nst al l  al l  120 VAC and 24 VDC power  suppl y.  I nt er connect i ng 
wi r i ng bet ween UPSs and PLC power  suppl i es must  be compl et el y i nst al l ed 
pr i or  t o shi pment  t o t he j ob s i t e.

3. 1. 12   Al ar m Annunci at or  and Hor ns

Si gnal s must  be i ni t i at ed by har dwi r ed f i el d cont act s or  by PCP out put s as 
r equi r ed.  The annunci at or  must  ener gi ze al ar m hor ns,  bot h an i nt egr al  panel  
mount ed v i br at i ng hor n and r emot e hor ns,  and f l ash t he appr opr i at e 
annunci at or  l amp.  The mi ni mum number  of  wi ndows must  cor r espond t o t he 
number  of  al ar m poi nt s,  pl us 15 per cent  spar e.  The dr awi ngs i ndi cat e panel  
l ayout  and t he al ar ms t o be annunci at ed.

3. 1. 12. 1   Non- cr i t i cal  Al ar ms

Non- cr i t i cal  al ar m wi ndows must  be whi t e wi t h bl ack l et t er i ng and must  
sound t he PCP mount ed v i br at i ng hor n and t he ext er i or  mount ed v i br at i ng 
horns.

3. 1. 12. 2   Cr i t i cal  Al ar ms

Cr i t i cal  al ar m wi ndows must  be r ed wi t h whi t e l et t er i ng and must  sound t he 
PCP mount ed v i br at i ng hor n and t he ext er i or  mount ed r esonat i ng hor ns.  
Cr i t i cal  al ar ms must  al so cancel  al l  aut omat i c pump st ar t s i n t he PLC.

3. 1. 12. 3   Al ar m Sequence

Al ar m sequence f or  each al ar m must  be as f ol l ows ( I SA 18. 1 sequence ' A' ) .

a.  For  a nor mal  condi t i on,  v i sual  i ndi cat or  and hor ns wi l l  be of f .

b.  For  an al ar m condi t i on,  v i sual  i ndi cat or  wi l l  f l ash and hor ns wi l l  sound 
( t hi s condi t i on wi l l  be l ocked i n) .

c.   Upon acknowl edgment  of  t he al ar m condi t i on,  v i sual  i ndi cat or  wi l l  be 
st eady on and t he hor ns wi l l  be of f .

d.  I f ,  af t er  acknowl edgment  of  an al ar m condi t i on,  anot her  al ar m condi t i on 
i s est abl i shed,  t he new al ar m wi l l  cause t he appr opr i at e wi ndow t o 
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f l ash and t he hor n t o sound.

e.  When condi t i on r et ur ns t o nor mal  af t er  acknowl edgment ,  t he v i sual  
i ndi cat or  and t he hor n wi l l  be of f .

3. 1. 13   Per sonal  Comput er

The per sonal  comput er  must  be a st and al one,  desk t op mount ed uni t .  The 
per sonal  comput er  must  downl oad syst em par amet er s f r om t he PLCs f or  
di spl ay.  The per sonal  comput er  must  al so upl oad new set  poi nt  val ues t hat  
t he oper at or  has changed usi ng t he per sonal  comput er  keyboar d,  af t er  a 
passwor d has been ent er ed.

3. 1. 13. 1   Scr een Number  1

Thi s must  be a gener al  openi ng scr een.  As a mi ni mum i t  must  di spl ay t he 
name and l ocat i on of  t he i nst al l at i on ( e. g.  Seymour  Johnson Ai r  For ce Base,  
Nor t h Car ol i na) ,  name of  t he pr oj ect  ( e. g. ,  Type I I I  Hydr ant  Fuel i ng 
Syst em)  and scr een navi gat i on i nf or mat i on.

3. 1. 13. 2   Scr een Number  2

At  a mi ni mum t he f ol l owi ng i t ems must  be di spl ayed.  The val ues must  be 
cont i nuousl y updat ed,  a 2 second del ay maxi mum bet ween updat es wi l l  be 
acceptable.

Syst em I ssue Rat e xxxx L/ sGPM

Syst em Ret ur n Rat e xxxx L/ sGPM

Syst em Net  Fl ow xxxx L/ sGPM

Syst em Pr essur e xxxx kPaPSI

Syst em Oper at i on Mode Aut o/ Of f / Fl ush/ Ti ght ness t est

Act i ve Syst em Sys-1/Sys-2

Lead Pump 1/2/3/4/5

Fuel  Pump #1 On/ Of f      xxxxx. x HOURS

Fuel  Pump #2 On/ Of f      xxxxx. x HOURS

Fuel  Pump #3 On/ Of f      xxxxx. x HOURS

Fuel  Pump #4 On/ Of f      xxxxx. x HOURS

Fuel  Pump #5 On/ Of f      xxxxx. x HOURS

SECTI ON 33 09 53  Page 21



Backpr essur e Cont r ol  Val ve Closed/Enabled

Pr essur e Cont r ol  Val ve Closed/Enabled

Def uel / Fl ush Val ve Closed/Enabled

Tank 1 Out l et  Val ve Open/Closed

Tank 2 Out l et  Val ve Open/Closed

Tank 1 Recei pt  Val ve Open/Closed

Tank 2 Recei pt  Val ve Open/Closed

Recei pt  Bypass Val ve Open/Closed

Mani f ol d Set up Val ve I 34 Open/Closed

Mani f ol d Set up Val ve I 35 Open/Closed

Mani f ol d Set up Val ve R10 Open/Closed

Mani f ol d Set up Val ve R11 Open/Closed

Onl y one of  t he wor ds separ at ed by a s l ash ( / )  must  be di spl ayed.  The xxxxx. x 
HOURS i s t he f uel  pumps el apsed r un t i me and t he val ue must  not  be l ost  when 
t he l ead PLC i s swi t ched.  The pump and val ve st at us wor ds must  be col or  coded 
t o mat ch t he col or s used on t he gr aphi c di spl ay scr een.

3. 1. 13. 3   Scr een Number  3

The f ol l owi ng t abl e must  be di spl ayed.  The t abl e l i s t s t he set  poi nt s t hat  
can be adj ust ed usi ng t he oper at or  i nt er f ace.  A passwor d must  be ent er ed 
bef or e t he " cur r ent  val ue"  can be adj ust ed.  The val ue ent er ed can onl y be a 
number  wi t hi n t he " set  poi nt  r ange" .  The " def aul t  val ue"  i s  t he val ue hel d 
i n t he pr ogr am t hat  i s  l oaded i nt o EEPROM memor y ( Thi s scr een may r equi r e 
mor e t han one di spl ay scr een. ) .
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SET POI NT DESCRI PTI ON SET POI NT RANGE DEFAULT VALUE CURRENT VALUE

Lead pump st ar t i ng 
pressure

205 t o 1035 kPa30 
t o 150 psi

415 kPa60 psi xxx KpApsi

I ssue f l ow t o st ar t  
second pump i n t he 
sequence

25 t o 40 L/ s450 t o 
650 gpm

35 L/ s560 gpm xxx L/ sgpm

I ssue f l ow t o st ar t  t hi r d 
pump i n t he sequence

65 t o 80 L/ s1000 t o 
1300 gpm

73 L/ s1160 gpm xxx L/ sgpm

I ssue f l ow t o st ar t  
f our t h pump i n t he 
sequence

100 t o 120 L/ s1600 
t o 1900 gpm

111 L/ s1760 gpm xxx L/ sgpm

Ret ur n f l ow t o enabl e 
next  pump i n sequence t o 
start

0. 5 t o 6 L/ s10 t o 
100 gpm

2. 5 L/ s40 gpm xxx L/ sgpm

Ret ur n f l ow t o st op 
f our t h,  t hi r d,  and second 
pump i n t he sequence ( l ag 
pump)

30 t o 50 L/ s500 t o 
800 gpm

35 L/ s560 gpm xxx L/ sgpm

Ret ur n f l ow t o i ni t i at e 
l ead pump shut down 
sequence

30 t o 50 L/ s500 t o 
800 gpm

35 L/ s560 gpm xxx L/ sgpm

Ti mer  t o enabl e st ar t - up 
of  l ead pump

0 t o 120 seconds 0 seconds xx seconds

Ti mer  t o enabl e second,  
t hi r d and f our t h pumps t o 
start

0 t o 120 seconds 10 seconds xx seconds

Ti mer  t o st op f our t h,  
t hi r d,  and second pumps

0 t o 120 seconds 15 seconds xx seconds

Ti mer  t o st op f i r st  pump 0 t o 60 seconds 2 seconds xx seconds

Ti mer  t o di sabl e Back 
Pr essur e Cont r ol  Val ve

0 t o 360 seconds 60 seconds xx seconds

Ti mer  t o est abl i sh 
f uel i ng pump f ai l ur e

5 t o 30 seconds 15 seconds xx seconds
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SET POI NT DESCRI PTI ON SET POI NT RANGE DEFAULT VALUE CURRENT VALUE

Syst em pr essur e t o st op 
l ead pump

895 t o 1310 kPa130 
t o 190 psi g

965 kPa140 psi g xxx kPapsi g

3. 1. 13. 4   Scr een Number  4

Thi s scr een must  be a dupl i cat e of  t he Gr aphi c Di spl ay Dr awi ng showi ng a 
schemat i c of  t he pr ocess f l ow.  Thi s scr een must  be r ef er r ed t o as t he 
gr aphi cal  di spl ay.  Many oper at i ng par amet er s must  be di spl ayed her e as 
r equi r ed i n l at er  par agr aphs of  t hi s speci f i cat i on.

3. 1. 13. 5   Scr een Number  5

Thi s scr een must  be a dupl i cat e of  t he Al ar m Annunci at or  and i t  must  be 
super i mposed over  t he cur r ent  act i ve scr een on t he per sonal  comput er  
moni t or  when an al ar m i s act i vat ed.

3. 1. 13. 6   Scr een Number  6

Thi s scr een must  be a scr een desi gned sol el y f or  assi st i ng t he t est i ng t eam 
dur i ng i ni t i al  s t ar t  up t o wat ch al l  of  t he s i gni f i cant  par amet er s of  t he 
syst ems oper at i on s i mul t aneousl y on one scr een.  Thi s scr een must  i ncl ude 
t he syst em par amet er s i . e.  ( f l ows,  pr essur es,  and st at us)  f r om scr een 2,  
t he set  poi nt s f r om scr een 3,  and t i mer s f or  al l  of  t he act i ons t hat  wi l l  
t ake pl ace f ol l owi ng a del ay f unct i on.

3. 1. 13. 7   Scr een Number  7

Thi s scr een must  be a scr een desi gned sol el y f or  di spl ayi ng t he seven 
gr aphs as descr i bed i n Sect i on 33 08 53 AVI ATI ON FUEL DI STRI BUTI ON SYSTEM 
START- UP.  The f ol l owi ng val ues must  be di spl ayed concur r ent l y agai nst  t i me:  
I ssue f l ow,  I ssue pr essur e,  Ret ur n f l ow,  Pump #1 di schar ge pr essur e,  
Pr essur e upst r eam of  BPCV,  Pr essur e downst r eam of  BPCV,  and Hydr ant  Pi t  
Pr essur e.  The per sonal  comput er  must  be capabl e of  st or i ng up t o 1 week of  
dat a cor r espondi ng t o t he above val ues.  The syst em wi l l  be abl e t o pr oduce 
gr aphs on t he scr een of  t hi s dat a and be abl e t o pr i nt  t he dat a i n seven 
col or s on t he l aser  pr i nt er .

3. 1. 13. 8   Scr een Number  8

Thi s scr een must  be an al ar m hi st or y scr een.  Thi s scr een must  be r ef er r ed 
t o as t he Al ar m Hi st or y Di spl ay.  Thi s scr een must  be capabl e of  st or i ng and 
di spl ayi ng al l  al ar ms t hat  have occur r ed i n t he syst em f or  at  l east  a 
per i od of  30 days.

3. 1. 13. 9   Scr een Number  9

Thi s scr een must  be a scr een desi gned sol el y f or  di spl ayi ng t he par amet er s 
and pr ocess i nvol ved i n t he Ti ght ness Test  as descr i bed i n t hi s 
speci f i cat i on and on t he dr awi ngs.  The f ol l owi ng val ues must  be di spl ayed 
concur r ent l y agai nst  t i me:  Pr essur e ( as sensed by PI T3) .  The syst em wi l l  be 

SECTI ON 33 09 53  Page 24



abl e t o pr oduce gr aphs on t he scr een of  t hi s dat a and be abl e t o pr i nt  t he 
dat a i n col or  on t he l aser  pr i nt er .

3. 1. 14   Lapt op Comput er

The Lapt op comput er  must  be used t o cr eat e,  edi t ,  and l oad t he l adder  l ogi c 
pr ogr am i nt o t he PLCs and t he oper at or  i nt er f ace gr aphi cs cont r ol  pr ogr am 
i nt o t he per sonal  comput er .  The Lapt op must  al so be used t o moni t or  t he 
PLCs memor y and l adder  l ogi c pr ogr am.  The comput er  must  be st or ed i n a 
l ockabl e cabi net  l ocat ed wi t hi n t he Pump Cont r ol  Panel .

3. 2   PROGRAMMABLE LOGI CAL CONTROLLER ( PLC)  HARDWARE AND SOFTWARE

3. 2. 1   General

**************************************************************************
NOTE:   The pr essur e i ndi cat i ng t r ansmi t t er s and t he 
di f f er ent i al  pr essur e t r ansmi t t er s ar e t he onl y 
devi ces t hat  t he PLC can moni t or  f or  a possi bl e 
f ai l ur e.   Fai l ur es ar e def i ned i n t he f ol l owi ng 
manner s:  When t he pr essur e i ndi cat i ng t r ansmi t t er s 
di f f er  wi t h each ot her  by mor e t han 69 kPa 10 psi g 
af t er  a 10 second del ay,  assume t he l ower  r eadi ng 
t r ansmi t t er  has f ai l ed.   When t he i ssue di f f er ent i al  
pr essur e t r ansmi t t er s di f f er  f r om each ot her  by mor e 
t han 2 L/ s 30 gpm af t er  a t en second del ay,  assume 
t he l ower  r eadi ng t r ansmi t t er  has f ai l ed.   When t he 
r et ur n di f f er ent i al  pr essur e t r ansmi t t er s di f f er  
f r om each ot her  by mor e t han 1. 5 L/ s 20 gpm af t er  a 
t en second del ay,  assume t he l ower  r eadi ng 
t r ansmi t t er  has f ai l ed.

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

The basi c oper at i on of  t he r edundant  PLC syst em i s  ( Ref er ence " Cont r ol  
Syst em Bl ock Di agr am"  on t he dr awi ngs) :

a.  CPU- 1 and i t ' s  associ at ed I / O r ack ( I / O- 1)  sends syst em out put s t o 
appr opr i at e devi ces and r ecei ve i nput  s i gnal s f r om Syst em- 1 r edundant  
f i el d devi ces ( PI T- 1,  DPT- 1,  DPT- 3,  f l ow swi t ches,  val ve l i mi t  
swi t ches) ,  Syst em- 2 r edundant  f i el d devi ces ( PI T- 2,  DPT- 2,  DPT- 4,  f l ow 
swi t ches,  val ve l i mi t  swi t ches) ,  and al l  nonr edundant  f i el d devi ces as 
l i s t ed on t he dr awi ngs.

b.  CPU- 2 and i t ' s  associ at ed I / O r ack ( I / O- 2)  sends syst em out put s t o 
appr opr i at e devi ces and r ecei ve i nput  s i gnal s f r om Syst em- 1 r edundant  
f i el d devi ces ( PI T- 1,  DPT- 1,  DPT- 3,  f l ow swi t ches,  val ve l i mi t  
swi t ches) ,  Syst em- 2 r edundant  f i el d devi ces ( PI T- 2,  DPT- 2,  DPT- 4,  f l ow 
swi t ches,  val ve l i mi t  swi t ches) ,  and al l  nonr edundant  f i el d devi ces as 
l i s t ed on t he dr awi ngs.

c.  Wi t hi n each r ack ( I / O- 1 and I / O- 2)  Syst em- 1,  Syst em- 2,  and nonr edundant  
i nput s and out put s must  not  be mi xed on t he same i nput / out put  modul e.

d.  Under  nor mal  oper at i on:  The syst em i nput  sel ect  swi t ch i s i n t he " SYS- 1"  
posi t i on.  CPU- 1 i s cont r ol l i ng t he syst em usi ng Syst em- 1 and 
nonr edundant  i nput s f r om I / O- 1 and any set  poi nt  changes f r om t he 
per sonal  comput er .  CPU- 2 i s bei ng updat ed by CPU- 1 or  concur r ent l y 
moni t or i ng Syst em- 1 i nput s f r om I / O- 2.
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e.  I f  under  nor mal  oper at i on CPU- 1 r ecogni zes t hat  a Syst em- 1 i nput  has 
f ai l ed ( see not e bel ow)  i t  must  change over  t o t he Syst em- 2 r edundant  
i nput  on I / O- 1 and r epor t  t he f ai l ur e t o t he per sonal  comput er  al ar m 
screen.

Not e:  The pr essur e i ndi cat i ng t r ansmi t t er s and t he di f f er ent i al  pr essur e 
t r ansmi t t er s ar e t he onl y devi ces t hat  t he PLC can moni t or  f or  a possi bl e 
f ai l ur e.  Fai l ur es must  be def i ned i n t he f ol l owi ng manner s:  When t he 
pr essur e i ndi cat i ng t r ansmi t t er s di f f er  f r om each ot her  by mor e t han 69 kPa 
10 psi g af t er  a t en second del ay,  assume t he l ower  r eadi ng t r ansmi t t er  has 
f ai l ed.  When t he i ssue di f f er ent i al  pr essur e t r ansmi t t er s di f f er  f r om each 
ot her  by mor e t han 2 L/ s 30 gpm af t er  a t en second del ay,  assume t he l ower  
r eadi ng t r ansmi t t er  has f ai l ed.  When t he r et ur n di f f er ent i al  pr essur e 
t r ansmi t t er s di f f er  f r om each ot her  by mor e t han 1. 5 L/ s 20 gpm af t er  a t en 
second del ay,  assume t he l ower  r eadi ng t r ansmi t t er  has f ai l ed.

f .  Dur i ng nor mal  oper at i on t her e ar e t wo ways f or  CPU- 2 t o t ake cont r ol  of  
t he syst em:  1)  CPU- 1 i dent i f i es i t s  own i nt er nal  f aul t  and hands over  
cont r ol  t o CPU- 2.  2)  CPU- 2 i dent i f i es a f aul t  i n CPU- 1 and t akes 
cont r ol  f r om CPU- 1.  When CPU- 2 i s  i n cont r ol  of  t he syst em i t  must  
annunci at e t he f aul t  condi t i on and must  be usi ng any updat ed i nput s 
f r om t he per sonal  comput er  and must  use Syst em- 1 i nput s.  I f  CPU- 2 
senses a f aul t  on a Syst em- 1 i nput  i t  must  t hen swi t ch over  t o t he 
appr opr i at e Syst em- 2 i nput .  I f  power  i s l ost  t o Syst em- 1 i nput s t hen 
CPU- 2 must  use al l  of  t he Syst em- 2 i nput s.

g.  CPU- 2 must  al so r epor t  any of  i t s  i nt er nal  f aul t s t o CPU- 1 and CPU- 1 
must  r epor t  any f aul t s i t  det ect s i n CPU- 2.

h.  When t he oper at or s t hi nk t he syst em i s not  wor k i ng and t he PLCs do not  
det ect  any f aul t s t he oper at or  can move t he syst em i nput  sel ect  swi t ch 
f r om t he " SYS- 1"  posi t i on t o t he " SYS- 2"  posi t i on.  Wi t h t he swi t ch i n 
t he " SYS- 2"  posi t i on t he PLCs ar e usi ng Syst em- 2 i nput s.

3. 2. 2   Programs

a.  Pr ovi de t wo copi es of  al l  wor k i ng pr ogr ams ( i . e.  PLC l ogi c,  per sonal  
comput er )  on r ead onl y opt i cal  di scs as wel l  as a pr i nt ed pr ogr am 
listing.

b.  Pr ovi de r ung comment s ( document at i on)  i n t he l adder  l ogi c pr ogr am.  Each 
devi ce,  on t he l adder ,  must  be i dent i f i ed as t o t he t ype of  devi ce,  
i . e.  l i mi t  swi t ch XX,  f l ow i ndi cat or  XX,  mot or  st ar t er  XX,  et c.  Rung 
comment s must  be pr ovi ded f or  i nput  and out put  r ungs.  The pr ogr ammer  
must  al so pr ovi de a comment  descr i bi ng t he f unct i on of  each r ung or  
gr oup of  r ungs t hat  accompl i sh a speci f i c  f unct i on.

3. 3   GRAPHI CS DI SPLAY SCREEN

3. 3. 1   General

The gr aphi c di spl ay scr een must  be capabl e of  bei ng di spl ayed on t he 
per sonal  comput er  moni t or .

3. 3. 2   Di spl ay Pr esent at i on

The Gr aphi c Di spl ay must  depi ct  t he pr ocess f uel  f l ow schemat i cal l y  as 
i ndi cat ed on t he dr awi ngs.  Red,  gr een,  and amber  symbol s must  be i nt egr at ed 
wi t h t he pr ocess schemat i c t o pr ovi de cur r ent  equi pment  st at us gr aphi cal l y.  
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The symbol s must  be l ocat ed i mmedi at el y adj acent  t o r el at ed equi pment  
symbol.

3. 3. 3   Pr ocess Schemat i c

The pr ocess schemat i c gr aphi c r epr esent at i on must  ut i l i ze convent i onal  
symbol s when possi bl e.  Symbol s and f l ow l i nes must  be s i zed and spaced so 
as t o pr ovi de a c l ear  r epr esent at i on of  t he syst em pr ocess.  The Gr aphi c 
Di spl ay must  be sui t abl e f or  super vi sed f i el d modi f i cat i on when f ut ur e 
i t ems ar e added.  Mi nor  changes may be i ncor por at ed t o al l ow pr oper  l i ne 
wi dt h and spaci ng.  Component  ar r angement ,  pi pi ng r out i ng,  and l ocat i on of  
val ves must  mat ch t he f l ow di agr am.  The Gr aphi c Di spl ay l ayout  must  be 
appr oved by t he Gover nment .

3. 3. 4   Di gi t al  Fl ow and Pr essur e I ndi cat or s

The gr aphi cs di spl ay scr een must  have di gi t al  di spl ays f or  t he f l ows and 
pr essur es as i ndi cat ed on t he dr awi ngs.

3. 4   INSTALLATION

I nst al l at i on must  conf or m t o t he manuf act ur er ' s dr awi ngs,  wr i t t en 
r ecommendat i ons and di r ect i ons.

3. 4. 1   Shop Dr awi ng

The shop dr awi ng must  be c l ear  and r eadabl e and pr ef er abl y dr awn usi ng a 
comput er  ai ded dr af t i ng package.  At  t he concl usi on of  t he pr oj ect  t he 
di agr am dr awi ngs must  be r edr af t ed t o i ncl ude al l  as- bui l t  condi t i ons.  
These updat ed dr awi ngs must  be i ncl uded i n t he O&M Manual s and appr opr i at e 
sect i on of  t he dr awi ngs pl aced i n a dat a pocket  l ocat ed i n each of  t he 
encl osur es.  The shop dr awi ng at  a mi ni mum must  show:

a.  Over al l  di mensi ons,  f r ont ,  s i de and i nt er i or  el evat i on v i ews of  t he PCP 
showi ng s i ze,  l ocat i on and l abel i ng of  each devi ce.

b.  Over al l  di mensi ons,  f r ont  el evat i on of  t he GDP showi ng gr aphi cal  l ayout  
and si ze,  l ocat i on and l abel i ng of  each devi ce.

c.  Power  l adder  di agr am i ndi cat i ng power  connect i ons bet ween TVSS,  power  
condi t i oner s,  PLCs,  power  suppl i es and f i el d and panel  devi ces.  Any 
t er mi nal  bl ock connect i on number s used must  be i ndi cat ed.

d.  Cont r ol  l adder  di agr am i ndi cat i ng cont r ol  connect i ons bet ween f i el d and 
devi ces and PLC I / O modul es.  Ter mi nal  bl ock connect i on number s and PLC 
t er mi nal  number s must  be i ndi cat ed.

e.  Communi cat i on connect i ons bet ween PLCs and I / O r acks.  Communi cat i on 
channel  number s must  be i ndi cat ed.

f .  Bi l l  of  mat er i al s.

g.  Wr i t t en cont r ol  sequence cover i ng al l  i nput s,  out put s,  and cont r ol  
scheme.

3. 4. 2   Syst em St ar t - Up and Test i ng

a.  At  PCP st ar t - up and t est i ng pr ovi de per sonnel ,  onsi t e,  t o pr ovi de 
t echni cal  assi st ance,  pr ogr am f i ne t uni ng,  and t o st ar t - up and t est  t he 
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syst em.  St ar t - up and t est i ng must  be coor di nat ed wi t h t he over al l  
f uel i ng syst em st ar t - up t est  speci f i ed i n Sect i on 33 08 53 AVI ATI ON 
FUEL DI STRI BUTI ON SYSTEM START- UP.  Pr i or  t o t hi s t est ,  al l  connect i ons 
must  have been made bet ween t he PCP,  t he per sonal  comput er ,  t he mot or  
cont r ol  cent er ,  and al l  f i el d devi ces.  I n addi t i on,  wi r i ng must  have 
been checked f or  cont i nui t y and shor t  c i r cui t s.  Adj ust  set  poi nt  
val ues,  t i mi ng val ues,  and pr ogr am l ogi c as r equi r ed t o pr ovi de a 
f unct i onal  hydr ant  f uel  cont r ol  syst em.  Once t he syst em has been f i ne 
t uned and passed t he syst em t est ,  t he new syst em def aul t  val ues,  must  
be l oaded i nt o t he PLC EEPROM and t he per sonal  comput er  scr eens 
adj ust ed t o i ndi cat e t he new val ues.

b.  A st ep- by- st ep Test i ng Pl an of  t he PCP must  be submi t t ed.  The t est  must  
be desi gned t o show t hat  ever y devi ce ( l i ght s,  swi t ches,  per sonal  
comput er  di spl ay scr eens,  al ar ms,  et c. )  on t he PCP and per sonal  
comput er  i s  i n wor ki ng or der  and t hat  t he PLC pr ogr am cont r ol s t he 
syst em per  speci f i cat i ons.  The t est  must  be per f or med i n conj unct i on 
wi t h Sect i on 33 08 53 AVI ATI ON FUEL DI STRI BUTI ON SYSTEM START- UP.  The 
pl an must  i ncl ude a pl ace f or  t he Cont r act or  and gover nment  
r epr esent at i ve t o i ni t i al  each st ep of  t he pl an af t er  sat i sf act or y 
compl et i on and accept ance of  each st ep.  The compl et e i ni t i al ed Recor d 
of  Test  must  be cer t i f i ed by t he Cont r act or  and t hen submi t t ed.

3. 4. 3   Tr ai ni ng Pl an f or  I nst r uct i ng Per sonnel

a.  Upon compl et i on of  t he syst em st ar t - up a compet ent  t echni c i an r egul ar l y 
empl oyed by t he PCP manuf act ur er  must  hol d a t r ai ni ng c l ass f or  t he 
i nst r uct i on of  Gover nment  per sonnel  i n t he oper at i on and mai nt enance of  
t he syst em.  Pr ovi de bot h c l assr oom t ype t heor y i nst r uct i on and hands- on 
i nst r uct i on usi ng oper at i ng equi pment  pr ovi ded.  The per i od of  
i nst r uct i on must  be a mi ni mum of  t hr ee 8- hour  wor k i ng days.  The 
t r ai ni ng must  be desi gned t o accommodat e 8 oper at or s,  4 mai nt enance 
per sonnel ,  and 2 pr ogr ammer s.  The Cont r act i ng Of f i cer  must  r ecei ve 
wr i t t en not i ce a mi ni mum of  14 days pr i or  t o t he dat e of  t he schedul ed 
classes.

b.  Fur ni sh a wr i t t en l esson pl an and t r ai ni ng schedul e f or  Gover nment  
appr oval  at  l east  60 days pr i or  t o i nst r uct i ng oper at i ng,  mai nt enance 
and pr ogr ammi ng per sonnel .  Concur r ent l y submi t  above t o t he SME f or  
t hei r  i nput  i nt o t he r evi ew pr ocess.  Appr oval  of  l esson pl an wi l l  be 
based on bot h Gover nment  and SME concur r ence.  Thi s pl an must  be 
t ai l or ed t o sui t  t he r equi r ement s of  t he Gover nment .  The t r ai ni ng must  
be di v i ded i nt o t hr ee separ at e c l asses.  Each cl ass must  be t ai l or ed t o 
a speci f i c  gr oup of  per sonnel .  The gr oups ar e:  1)  Oper at or s,  t hose t hat  
wi l l  use t he cont r ol  syst em on a day t o day basi s;  2)  Mai nt enance 
per sonnel ,  t hose t hat  wi l l  per f or m r out i ne and non- r out i ne mai nt enance 
and t r oubl e shoot i ng of  t he cont r ol  syst em;  3)  Pr ogr ammer s,  t hose t hat  
wi l l  make changes t o and t r oubl e shoot  t he PLC and per sonal  comput er  
pr ogr ams.  The t r ai ni ng pr ogr am must  pr ovi de:

( 1)  a det ai l ed over vi ew of  t he cont r ol  syst em i ncl udi ng t he compl et e 
st ep- by- st ep pr ocedur es f or  st ar t - up,  oper at i on and shut - down of  
t he cont r ol  syst em.

( 2)  a gener al  over vi ew of  pr ogr ammabl e l ogi c cont r ol l er s

( 3)  t he mai nt enance of  equi pment  i nst al l ed

( 4)  t he pr ogr ammi ng of  t he PLC and Per sonal  Comput er
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( 5)  t r oubl e shoot i ng of  t he syst em

c.  Compl et e appr oved Oper at i on and Mai nt enance manual s f or  Speci f i cat i on 
33 09 53AVI ATI ON PUMP CONTROL AND ANNUNCI ATI ON SYSTEM and 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM ( speci f i cal l y  per t ai ni ng t o t he mot or  
cont r ol  cent er  and i t s r el ay l adder  di agr ams)  must  be used f or  
i nst r uct i ng oper at i ng per sonnel .  Tr ai ni ng must  i nc l ude bot h c l assr oom 
and hands- on f i el d i nst r uct i on.  The cl ass must  be r ecor ded i n DVD 
format.

d.  Pr ovi de t r ai ni ng cour ses i n DVD f or mat  cover i ng syst em over vi ew,  
oper at i on,  mai nt enance,  t r oubl e shoot i ng,  and pr ogr ammi ng.  These DVDs 
must  be pr oduced onsi t e by t he Cont r act or  usi ng t he suppl i ed Pump 
Cont r ol  Panel  as t he t eachi ng ai d,  or  commer ci al l y  pr oduced DVDs by t he 
PLC manuf act ur er  or  t hi r d par t y who speci al i zes i n t r ai ni ng on PLC 
syst ems.  Al ong wi t h t he DVDs,  pr ovi de wor kbooks,  whi ch f ol l ow al ong 
wi t h t he DVDs.

3. 5   PLC CONTROL SYSTEM SEQUENCE OF OPERATI ON

The f ol l owi ng descr i bes gener al  f unct i ons of  t he f uel i ng syst em component s.

3. 5. 1   Abbreviations

a.  SYS- 1:  component s of  Syst em #1 i ncl udi ng UPS#1,  power  suppl i es,  CPU- 1,  
I / O- 1,  and syst em #1 i nput  and out put s.

b.  SYS- 2:  component s of  Syst em #2 i ncl udi ng UPS#2,  power  suppl i es,  CPU- 2,  
I / O- 2,  and syst em #2 i nput  and out put s.

c.  CPU- 1:  SYS- 1 PLC CPU.

d.  CPU- 2:  SYS- 2 PLC CPU.

e.  I / O- 1:  SYS- 1 PLC i nput / out put  modul es.

f .  I / O- 2:  SYS- 2 PLC i nput / out put  modul es.

g.  PCP:  Pump Cont r ol  Panel .

h.  PC:  Per sonal  Comput er .

i .  UPS:  Uni nt er r upt i bl e Power  Suppl y.

3. 5. 2   Oper at i ng Tanks

3. 5. 2. 1   Level  Cont r ol

Each oper at i ng t ank has f our  l evel  f l oat  swi t ches t o measur e l ow- l ow,  l ow,  
hi gh and hi gh- hi gh l evel s.  The swi t ches ar e DPDT f or  t he r edundancy and 
each pol e must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.

3. 5. 2. 1. 1    Low- Low Level

When t he l ow- l ow l evel  f l oat  i s  act i vat ed,  t he associ at ed t ank' s gr aphi c 
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di spl ay l ow- l ow l evel  l i ght  i l l umi nat es.  The f ol l owi ng must  occur  i f  t he 
t ank' s out l et  val ve i s not  f ul l y  c l osed:  act i vat e t he l ow- l ow l evel  
cr i t i cal  al ar m sequence,  f uel i ng pumps ar e di sabl ed i n aut omat i c mode and 
pumps ar e not  al l owed t o st ar t  aut omat i cal l y .  I f  al l  t anks ar e at  l ow- l ow 
l evel ,  no f uel i ng pumps shal l  s t ar t  aut omat i cal l y .

3. 5. 2. 1. 2   Low Level

When t he l ow l evel  f l oat  i s  act i vat ed t he associ at ed t ank' s gr aphi c di spl ay 
l ow l evel  l i ght  i l l umi nat es and t he al ar m annunci at or ' s non- cr i t i cal  l ow 
l evel  al ar m sequence act i vat es.

3. 5. 2. 1. 3   Hi gh Level

When t he hi gh l evel  f l oat  i s  act i vat ed t he associ at ed t ank' s gr aphi c 
di spl ay hi gh l evel  l i ght  i l l umi nat es and t he al ar m annunci at or ' s 
non- cr i t i cal  hi gh l evel  al ar m sequence act i vat es.

3. 5. 2. 1. 4   Hi gh- Hi gh Level

When t he hi gh- hi gh l evel  f l oat  i s  act i vat ed t he associ at ed t ank' s gr aphi c 
di spl ay hi gh- hi gh l evel  l i ght  i l l umi nat es,  t he al ar m annunci at or ' s cr i t i cal  
hi gh- hi gh l evel  al ar m sequence act i vat es,  f uel i ng pumps r unni ng i n 
aut omat i c mode must  be di sabl ed and no pump must  be al l owed t o st ar t  
automatically.

3. 5. 2. 2   Level  Cont r ol

**************************************************************************
NOTE:   Use t hi s and t he f ol l owi ng par agr aphs i f  
el ect r oni c l evel  swi t ches r at her  t han f l oat  swi t ches 
ar e used f or  det er mi ni g t ank l evel   al ar ms

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

Each oper at i ng t ank has l evel  swi t ches t o moni t or  l ow- l ow,  l ow,  hi gh,  and 
hi gh- hi gh f uel  l evel s.  The swi t ches must  be connect ed t o bot h SYS- 1 and 
SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  The f ol l owi ng 
al ar ms must  be r epor t ed.

3. 5. 2. 2. 1   Low- Low Level

When t he l ow- l ow l evel  el evat i on i s at t ai ned t he associ at ed t ank' s GDP 
l ow- l ow l evel  l i ght  i l l umi nat es.  The f ol l owi ng must  occur  i f  t he t ank' s 
out l et  val ve i s not  f ul l y  c l osed:  act i vat e t he l ow- l ow l evel  cr i t i cal  al ar m 
sequence,  f uel i ng pumps ar e di sabl ed i n aut omat i c mode and pumps ar e not  
al l owed t o st ar t  aut omat i cal l y .  I f  al l  t anks ar e at  l ow- l ow l evel ,  no 
f uel i ng pumps shal l  s t ar t  aut omat i cal l y .

3. 5. 2. 2. 2   Low Level

When t he l ow l evel  el evat i on i s at t ai ned t he associ at ed t ank' s GDP l ow 
l evel  l i ght  i l l umi nat es and t he al ar m annunci at or ' s non- cr i t i cal  l ow l evel  
al ar m sequence act i vat es.

3. 5. 2. 2. 3   Hi gh Level

When t he hi gh l evel  el evat i on i s at t ai ned t he associ at ed t ank' s GDP hi gh 
l evel  l i ght  i l l umi nat es and t he al ar m annunci at or ' s non- cr i t i cal  hi gh l evel  
al ar m sequence act i vat es.
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3. 5. 2. 2. 4   Hi gh- Hi gh Level

When t he hi gh- hi gh l evel  el evat i on i s at t ai ned t he associ at ed t ank' s GDP 
hi gh- hi gh l evel  l i ght  i l l umi nat es,  t he al ar m annunci at or ' s cr i t i cal  
hi gh- hi gh l evel  al ar m sequence act i vat es,  f uel i ng pumps r unni ng i n 
aut omat i c mode must  be di sabl ed and no pump must  be al l owed t o st ar t  
automatically.

3. 5. 2. 3   Out l et  Val ve

Each oper at i ng t ank' s out l et  val ve has t wo l i mi t  swi t ches t o i ndi cat e val ve 
posi t i on.  The cl osed l i mi t  swi t ch i s DPDT f or  r edundancy and each pol e must  
be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock 
Connect i on dr awi ng.  The cl osed l i mi t  swi t ch must  c l ose when t he val ve i s 
f ul l y  c l osed.  When t he c l osed l i mi t  swi t ch i s c l osed t he associ at ed t ank' s 
val ve gr aphi c di spl ay c l osed l i ght  must  act i vat e.  When t he val ve i s  f ul l y  
open,  t he open l i mi t  swi t ch i s c l osed.  At  t hi s t i me t he associ at ed t ank' s 
val ve gr aphi c di spl ay open l i ght  must  act i vat e.

3. 5. 3   Pr oduct  Recover y Tank

3. 5. 3. 1   Fuel  Tr ansf er  Pump ( FTP)

The pump' s mot or  cont r ol l er  has a st at us r el ay t o i ndi cat e t he on/ of f  
st at us of  t he pump.  The st at us r el ay must  be connect ed t o bot h SYS- 1 and 
SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  When st at us 
r el ay i s open t he pump' s gr aphi c di spl ay of f  l i ght  must  act i vat e.  When t he 
st at us r el ay i s c l osed t he pump' s gr aphi c di spl ay on l i ght  i l l umi nat es.  The 
st at us r el ay st at e must  al so be used t o st ar t  and st op t he pumps el apsed 
r un t i me t i mer .

3. 5. 3. 2   Over f i l l  Val ve ( OV)

**************************************************************************
NOTE:  The aut omat i c st ar t i ng and st oppi ng of  t he 
f uel  t r ansf er  pump i s accompl i shed by t he act uat i on 
of  t ank f l oat  swi t ches connect ed t o t he cont r ol  
c i r cui t  i n t he mot or  cont r ol  cent er .   The PLC syst em 
does not  cont r ol  t he st ar t i ng and st oppi ng.

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

The t ank' s over f i l l  val ve has a l i mi t  swi t ch t o i ndi cat e val ve posi t i on.  
The swi t ch i s SPST and must  be connect ed t o bot h SYS- 1 and SYS- 2 as 
i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  The swi t ch must  c l ose 
when t he val ve i s f ul l y  c l osed.  When t he l i mi t  swi t ch i s c l osed,  t he t ank' s 
gr aphi c di spl ay val ve c l osed l i ght   i l l umi nat es and t he al ar m annunci at or ' s 
cr i t i cal  al ar m sequence act i vat es.  When t he l i mi t  swi t ch i s open t he t ank' s 
gr aphi c di spl ay val ve open l i ght  i l l umi nat es.

3. 5. 3. 3   Hi gh Level  Al ar m

The t ank has a hi gh l evel  al ar m f l oat  swi t ch.  The swi t ch i s SPST and must  
be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock 
Connect i on dr awi ng.  When t he hi gh l evel  al ar m f l oat  i s  act i vat ed t he t ank' s 
gr aphi c di spl ay hi gh l evel  l i ght  i l l umi nat es and t he al ar m annunci at or ' s 
non- cr i t i cal  al ar m sequence act i vat es.
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3. 5. 3. 4   Hi gh- Hi gh Level  Al ar m

The t ank has a hi gh- hi gh l evel  al ar m f l oat  swi t ch.  The swi t ch i s SPST and 
must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  
Bl ock Connect i on dr awi ng.  When t he hi gh- hi gh l evel  al ar m f l oat  i s  act i vat ed 
t he t ank' s gr aphi c di spl ay hi gh- hi gh l evel  l i ght  i l l umi nat es,  t he al ar m 
annunci at or ' s cr i t i cal  al ar m sequence act i vat es,  f uel i ng pumps r unni ng i n 
aut omat i c mode must  be di sabl ed and no pump must  be al l owed t o st ar t  
automatically..

3. 5. 3. 5   Leak Det ect i on

The t ank has a l eak det ect i on syst em.  The l eak det ect i on syst ems al ar m 
r el ay must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.  When t he l eak al ar m i s act i vat ed t he 
al ar m annunci at or ' s non- cr i t i cal  al ar m sequence act i vat es.

3. 5. 4   Fuel i ng Pumps ( FP)

Ther e ar e f i ve f uel i ng pumps wi t h a maxi mum of  f our  pumps r unni ng at  one 
t i me.  The l ead pump sel ect or  swi t ch must  sel ect  t he pump st ar t i ng sequence.  
Each pump' s mot or  cont r ol l er  has a st at us r el ay t o i ndi cat e t he on/ of f  
st at us of  t he pump.  The st at us r el ay must  be connect ed t o bot h SYS- 1 and 
SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  When st at us 
r el ay i s open t he associ at ed pump' s gr aphi c di spl ay of f  l i ght  must  act i vat e 
and scr een number  2 must  i ndi cat e on.  When t he st at us r el ay i s c l osed t he 
associ at ed pump' s gr aphi c di spl ay on l i ght  must  act i vat e and scr een number  
2 must  i ndi cat e of f .  The st at us r el ay st at e must  al so be used t o st ar t  and 
st op t he pumps el apsed r un t i me t i mer  and must  be di spl ayed on scr een 
number  2.

3. 5. 5   Jockey Pump ( JP)

Ther e i s one j ockey pump.  The j ockey pump must  not  r un concur r ent l y  wi t h 
any of  t he f uel i ng pumps.  The j ockey pump' s mot or  cont r ol l er  has a st at us 
r el ay t o i ndi cat e t he on/ of f  st at us of  t he pump.  The st at us r el ay must  be 
connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock 
Connect i on dr awi ng.  When st at us r el ay i s open t he associ at ed pump' s gr aphi c 
di spl ay of f  l i ght  must  act i vat e and scr een number  2 must  i ndi cat e on.  When 
t he st at us r el ay i s c l osed t he associ at ed pump' s gr aphi c di spl ay on l i ght  
must  act i vat e and scr een number  2 must  i ndi cat e of f .  The st at us r el ay st at e 
must  al so be used t o st ar t  and st op t he el apsed r un t i me t i mer  and must  be 
di spl ayed on scr een number  2.

3. 5. 6   Pumphouse Dr ai n Pump ( PDP)

Ther e i s one r et ur n pump.  The r et ur n pump' s mot or  cont r ol l er  ( ON- OFF 
swi t ch)  has a st at us cont act  t o i ndi cat e t he on/ of f  st at us of  t he pump.  The 
st at us cont act  must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on 
t he Ter mi nal  Bl ock Connect i on dr awi ng.  When st at us cont act  i s  open t he 
associ at ed pump' s gr aphi c di spl ay of f  l i ght  must  i l l umi nat e and scr een 
number  2 must  i ndi cat e on.  When t he st at us cont act  i s  c l osed,  t he 
associ at ed pump' s gr aphi c di spl ay on l i ght  must  i l l umi nat e and scr een 
number  2 must  i ndi cat e of f .  

3. 5. 7   Fl ow Swi t ch,  FP

On t he di schar ge s i de of  each pump i s a f l ow swi t ch t o i ndi cat e posi t i ve 
f l ow ( f ai l  saf e f eat ur e) .  The f l ow swi t ch i s DPDT f or  r edundancy and each 
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pol e must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  
Bl ock Connect i on dr awi ng.  I f  t he PLC has gi ven a s i gnal  t o st ar t  a pump and 
t he f l ow swi t ch has not  c l osed bef or e t he set  poi nt  t i mer  expi r es or  i f  t he 
f l ow swi t ch opens af t er  t he pump has been r unni ng t hen t he pump must  be i n 
a f ai l ur e st at e and i t  must  be di sabl ed ( t aken out  of  t he st ar t i ng 
sequence) ,  t he al ar m annunci at or ' s non- cr i t i cal  al ar m sequence must  al so be 
act i vat ed,  and t he next  pump i n t he st ar t  sequence st ar t ed.  Af t er  t he PLC 
has st opped al l  of  t he pumps,  any f ai l ed pump must  be added back i nt o t he 
st ar t  sequence.

3. 5. 8   Fl ow Swi t ch,  JP

On t he di schar ge s i de of  t he j ockey pump i s a f l ow swi t ch t o i ndi cat e 
posi t i ve f l ow ( f ai l  saf e f eat ur e) .  The f l ow swi t ch i s DPDT f or  r edundancy 
and each pol e must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.  I f  t he PLC has gi ven a s i gnal  t o st ar t  
t he j ockey pump and t he f l ow swi t ch has not  c l osed bef or e t he set  poi nt  
t i mer  expi r es or  i f  t he f l ow swi t ch opens af t er  t he pump has been r unni ng 
t hen t he pump wi l l  be i n a f ai l ur e st at e so i t  must  be di sabl ed.  The al ar m 
annunci at or ' s non- cr i t i cal  al ar m sequence must  al so be act i vat ed.

3. 5. 9   Fl ow Swi t ch,  PDP

On t he di schar ge s i de of  t he PDP i s a f l ow swi t ch t o i ndi cat e posi t i ve f l ow 
( f ai l  saf e f eat ur e) .  The f l ow swi t ch i s DPDT f or  r edundancy and each pol e 
must  be connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  
Bl ock Connect i on dr awi ng.  

3. 5. 10   Transmitters

3. 5. 10. 1   Pr essur e I ndi cat i ng Tr ansmi t t er  ( PI T)

The PI T' s measur e syst em pr essur e i n kPa psi .  Ther e ar e t wo PI Ts connect ed 
t o t he PCP f or  r edundancy.  PI T- 1 and PI T- 2 ar e connect ed t o bot h SYS- 1 and 
SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  The syst em 
pr essur e i s sent  t o per sonal  comput er  di spl ay.  PI T- 3 i s connect ed di r ect l y 
t o t he Ti ght ness Test  Panel .

3. 5. 10. 2   Di f f er ent i al  Pr essur e Tr ansmi t t er  ( DPT)

The DPT' s measur e f l ow i n L/ s gpm.  Ther e ar e t wo i ssue DPTs ( DPT- 1 and 
DPT- 2)  and t wo r et ur n DPTs ( DPT- 3 and DPT- 4)  f or  r edundancy.  The DPTs ar e 
connect ed t o bot h SYS- 1 and SYS- 2 as i ndi cat ed on t he Ter mi nal  Bl ock 
Connect i on dr awi ng.  The net  f l ow i s sent  t o t he per sonal  comput er  di spl ay.  
The i ssue r at e,  r et ur n r at e and net  f l ow must  be di spl ayed on t he per sonal  
computer.

3. 5. 10. 3   Pr essur e Sensor s ( PS)

The PS' s measur e syst em pr essur e i n kPa psi .  Ther e ar e t hr ee PSs i nst al l ed 
on t he syst em and t her e ar e PCP pr epar at i ons made f or  a f our t h PS t o be 
t empor ar i l y  wi r ed i n f r om a Hydr ant  Pi t .  PS- 1,  PS- 2,  PS- 3,  and PS- 4 ar e 
connect ed t o SYS- 1 onl y as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on 
dr awi ng.  These sensor s wi l l  r epor t  var i ous syst em pr essur es t o t he per sonal  
comput er  t o be used f or  t he cr eat i on of  t he syst em gr aphs as r equi r ed f or  
scr een 7 and descr i bed i n Sect i on 33 08 53 AVI ATI ON FUEL DI STRI BUTI ON 
SYSTEM START- UP.

SECTI ON 33 09 53  Page 33



3. 5. 11   Cont r ol  Val ves

3. 5. 11. 1   Def uel / Fl ush Val ve ( D/ FV)

The D/ FV must  be connect ed t o I / O- 1,  I / O- 2 and UPS#3 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.  The gr aphi cal  di spl ay open and c l osed 
l i ght s and scr een number  2 st at us must  act i vat e based on t he PLC' s out put  
st at us f or  t he val ve.  The val ve st at us must  be based on t he t abl e l i s t ed 
below.

Def uel / Fl ush Val ve Oper at i on -  Two Sol enoi ds

Fuel i ng Mode per  PCP
Sel ect or  Swi t ch

Valve
Action

Sol enoi d A Sol enoi d B Graphical
Display

Fl ush Mode Open De-energized Energized Open

Aut omat i c Mode Pump( s)  On Closed De-energized De-energized Closed

Aut omat i c Mode Pumps Of f Enabled Energized De-energized Closed

Of f  Mode Pump( s)  On Closed De-energized De-energized Closed

Of f  Mode Pumps Of f Enabled Energized De-energized Closed

Ti ght ness Test Closed De-energized De-energized Closed

3. 5. 11. 2   Pr essur e Cont r ol  Val ve ( PCV)

The PCV must  be connect ed t o I / O- 1,  I / O- 2 and UPS#3 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.  The gr aphi cal  di spl ay enabl ed and cl osed 
l i ght s and scr een number  2 st at us must  act i vat e based on t he PLC' s out put  
st at us f or  t he val ve.  The val ve st at us must  be based on t he t abl e l i s t ed 
below.

Pr essur e Cont r ol  Val ve Oper at i on -  Two Sol enoi ds

Fuel i ng Mode per  PCP
Sel ect or  Swi t ch

Valve
Action

Sol enoi d A Sol enoi d B Graphical
Display

Aut omat i c Mode Pumps Of f Enabled De-energized De-energized Enabled

Aut omat i c Mode Pump( s)  On Closed Energized De-energized Closed

Fl ush Mode Pumps On Closed Energized De-energized Closed

Fl ush Mode Pumps Of f Enabled De-energized De-energized Closed

Of f  Mode Pump( s)  On Closed Energized De-energized Closed

Of f  Mode Pumps Of f Enabled De-energized De-energized Enabled

Ti ght .  Test - Hi  Pr es Closed Energized De-energized Closed
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Pr essur e Cont r ol  Val ve Oper at i on -  Two Sol enoi ds

Fuel i ng Mode per  PCP
Sel ect or  Swi t ch

Valve
Action

Sol enoi d A Sol enoi d B Graphical
Display

Ti ght .  Test - St at i c Enabled De-energized De-energized Enabled

Ti ght .  Test - Low Pr es Enabled Energized Energized Enabled

3. 5. 11. 3   Backpr essur e Cont r ol  Val ve ( BPCV)

The BPCV must  be connect ed t o I / O- 1,  I / O- 2 and UPS#3 as i ndi cat ed on t he 
Ter mi nal  Bl ock Connect i on dr awi ng.  The gr aphi cal  di spl ay enabl ed and cl osed 
l i ght s and scr een number  2 st at us must  act i vat e based on t he PLC' s out put  
st at us f or  t he val ve.  The val ve st at us must  be based on t he t abl e l i s t ed 
below.

Backpr essur e Cont r ol  Val ve Oper at i on -  Two Sol enoi ds

Fuel i ng Mode per  PCP
Sel ect or  Swi t ch

Valve
Action

Sol enoi d A Sol enoi d B Graphical
Display

Aut omat i c Mode Pump 
Start-Up

Enabled Energized De-energized Enabled

Aut omat i c Mode Pr i or  t o 
Lead Pump Shut of f

Closed De-energized De-energized Closed

Fl ush Mode Closed De-energized De-energized Closed

Of f  Mode Pump( s)  On Enabled Energized De-energized Enabled

Of f  Mode Pumps Of f Closed De-energized De-energized Closed

Ti ght .  Test - Hi  Pr es Enabled De-energized Energized Enabled

Ti ght .  Test - Low Pr es Closed De-energized De-energized Closed

3. 5. 12   Saf et y Ci r cui t

3. 5. 12. 1   Emer gency St op St at us

The emer gency st op c i r cui t  st at us r el ay ( ER1)  N. O.  cont act  must  be 
connect ed t o I / O- 1,  I / O- 2 and UPS#3 as i ndi cat ed on t he Ter mi nal  Bl ock 
Connect i on dr awi ng.  When t he c i r cui t  i s  act i vat ed t he al ar m annunci at or ' s 
cr i t i cal  al ar m sequence i s act i vat ed and any cal l s  t o st ar t  f uel i ng pumps 
must  be cancel ed and no addi t i onal  pump st ar t  s i gnal s must  be sent  unt i l  
t he c i r cui t  has been r eset .  The f uel i ng pumps wi l l  act ual l y be st opped by a 
emer gency st op c i r cui t  st at us r el ay ( ER2)  N. O.  cont act  i n t he f uel  pump 
mot or  cont r ol  c i r cui t  l ocat ed i n t he mot or  cont r ol  cent er .

3. 5. 12. 2   Emer gency Shut of f  Val ves ( ESO)  St at us

The ESO st at us r el ay ( ER2)  N. O.  cont act  must  be connect ed t o I / O- 1,  I / O- 2 
and UPS#3 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on dr awi ng.  When t he 
r el ay i s c l osed t he GDP val ve open l i ght s i l l umi nat es.  When t he r el ay i s 
open t he GDP val ve c l osed l i ght s must  act i vat e.

SECTI ON 33 09 53  Page 35



3. 5. 12. 3   Ci r cui t  Power  St at us

The saf et y c i r cui t  power  st at us r el ay ( ER3)  N. O.  cont act  must  be connect ed 
t o I / O- 1,  I / O- 2 and UPS#3 as i ndi cat ed on t he Ter mi nal  Bl ock Connect i on 
dr awi ng.  When t he r el ay i s c l osed t he PCP emer gency c i r cui t  power  on l i ght  
illuminates.

3. 5. 13   Pump Cont r ol  Panel

3. 5. 13. 1   CPU Faul t s

The PCP mount ed CPU- 1 and CPU- 2 on l i ght s ar e connect ed t o bot h SYS- 1 and 
SYS- 2.  The associ at ed CPU l i ght  must  l i ght  when no syst em f aul t s ar e 
det ect ed.  When a f aul t  i s  det ect ed by t he CPU or  i t ' s  r edundant  CPU t he 
f aul t ed CPU' s on l i ght  must  be t ur ned of f  and t he al ar m annunci at or ' s 
non- cr i t i cal  al ar m sequence must  be act i vat ed.

3. 5. 13. 2   I nput  Sel ect  Swi t ch

The 2- posi t i on i nput  sel ect  swi t ch must  cont r ol  whi ch i nput s ( Syst em- 1 or  
Syst em- 2)  ar e bei ng used.  Each swi t ch posi t i on must  be connect ed t o bot h 
SYS- 1 and SYS- 2.  The OI  di spl ay must  i ndi cat e t he act i ve syst em.

3. 5. 13. 3   Mode Sel ect  Swi t ch

The 4- posi t i on swi t ch sel ect s what  mode of  f uel i ng i s act i ve:  aut omat i c,  
f l ush,  Ti ght ness Test  or  of f .  Each swi t ch posi t i on must  be connect ed t o 
bot h SYS- 1 and SYS- 2.  The scr een number  2 st at us must  i ndi cat e t he act i ve 
mode.

3. 5. 13. 4   Lead Pump Sel ect or  Swi t ch

The 5- posi t i on swi t ch sel ect s whi ch pump must  be t he l ead pump.  The swi t ch 
posi t i on must  f i x  t he st ar t i ng sequence f or  al l  pumps.  The sequences must  
be 1- 2- 3- 4- 5,  2- 3- 4- 5- 1,  3- 4- 5- 1- 2,  4- 5- 1- 2- 3,  and 5- 1- 2- 3- 4.  The of f  
sequence must  be t he r ever se of  t he st ar t  sequence,  t her ef or e,  f i r s t  on 
wi l l  be l ast  of f .  A maxi mum of  f our  pumps wi l l  be al l owed t o r un at  one 
t i me.  I f  a pump f ai l s  t o st ar t  or  f ai l s  dur i ng oper at i on,  t hat  pump wi l l  be 
di sabl ed and t he next  pump i n t he sequence st ar t ed.  The scr een number  2 
st at us di spl ay must  i ndi cat e t he l ead pump.

3. 5. 13. 5   PCP Temper at ur e Al ar m

The al ar m t her most at  when act i vat ed must  act i vat e t he al ar m annunci at or ' s 
non- cr i t i cal  al ar m sequence.

3. 6   OPERATI NG PROGRAM REQUI REMENTS

The cont r ol  syst em' s l ogi c pr ogr am must  be st or ed on a EEPROM chi p.  Def aul t  
val ues of  oper at or  adj ust abl e par amet er s must  be per manent l y st or ed on t he 
chi p wi t h t he capabi l i t y  of  r eset t i ng t he val ues i n RAM t o t he val ues wi t h 
i n t he r ange speci f i ed bel ow.  The def aul t  val ues can be changed t hr ough t he 
use of  t he per sonal  comput er  ( af t er  t he cor r ect  passwor d has been ent er ed) .  
Af t er  l oss of  power  and bat t er y f ai l ur e t he adj ust abl e set t i ngs must  r ever t  
back t o t he def aul t  val ues l ocat ed on t he chi p.  The def aul t  val ues shown 
her e must  be r eset  t o t he val ues det er mi ned dur i ng t he syst em st ar t  up and 
test.
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SET POI NT DESCRI PTI ON SET POI NT RANGE DEFAULT VALUE

Jockey pump st ar t i ng pr essur e 345 t o 552 kPa50 t o 80 
psi

448 kPa65 psi

Ti mer  t o enabl e st ar t - up of  
j ockey pump

0 t o 120 seconds 15 seconds

Syst em pr essur e t o st op Jockey 
pump

345 t o 552 kPa50 t o 80 
psi

517 kPa75 psi

Lead pump st ar t i ng pr essur e 205 t o 1035 kPa30 t o 
150 psi

415 kPa60 psi

I ssue f l ow t o st ar t  second 
pump i n sequence

25 t o 40 L/ s450 t o 650 
gpm

35 L/ s560 gpm

I ssue f l ow t o st ar t  t hi r d pump 
i n sequence

65 t o 80 L/ s1000 t o 
1300 gpm

73 L/ s1160 gpm

I ssue f l ow t o st ar t  f our t h 
pump i n sequence

100 t o 120 L/ s1600 t o 
1900 gpm

111 L/ s1760 gpm

Ret ur n f l ow t o enabl e next  
pump i n sequence t o st ar t

0. 5 t o 6 L/ s10 t o 100 
gpm

2. 5 L/ s40 gpm

Ret ur n f l ow t o st op f our t h,  
t hi r d,  and second pump i n 
sequence ( l ag pump)

30 t o 50 L/ s500 t o 800 
gpm

35 L/ s560 gpm

Ret ur n f l ow t o i ni t i at e l ead 
pump shut down sequence

30 t o 50 L/ s500 t o 800 
gpm

35 L/ s560 gpm

Ti mer  t o enabl e st ar t - up of  
l ead pump

0 t o 120 seconds 0 seconds

Ti mer  t o enabl e second,  t hi r d,  
and f our t h pumps t o st ar t

0 t o 120 seconds 10 seconds

Ti mer  t o st op f our t h,  t hi r d,  
and second pumps

0 t o 120 seconds 15 seconds

Ti mer  t o st op f i r st  pump 0 t o 60 seconds 2 seconds

Ti mer  t o de- ener gi ze ( c l ose)  
Back Pr essur e Cont r ol  Val ve

0 t o 360 seconds 300 seconds

Ti mer  t o est abl i sh f uel i ng 
pump f ai l ur e

5 t o 30 seconds 15 seconds

Syst em pr essur e t o st op l ead 
pump

895 t o 1310 kPa130 t o 
190 psi g

965 kPa140 psi g

Shoul d t he oper at or  ent er  a val ue not  wi t hi n t he r ange f or  t hat  par amet er ,  t he 
per sonal  comput er  must  i ndi cat e " I NVALI D ENTRY"  and r ever t  back t o t he 
pr evi ous val ue.
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SET POI NT DESCRI PTI ON SET POI NT RANGE DEFAULT VALUE

A number  i nsi de br aces,  { x} ,  i n t he f ol l owi ng par agr aphs i ndi cat es t hat  t he 
number  may be changed by t he oper at or  v i a t he oper at or  i nt er f ace wi t hi n t he 
Set  Poi nt  Range l i st ed above.

3. 7   AUTOMATI C MODE -  I DLE CONDI TI ON ( GOOD JOCKEY PUMP)

The f uel i ng syst em i s i nt ended t o r emai n cont i nuousl y pr essur i zed whi l e i n 
t he i dl e condi t i on.   Thi s al l ows t he syst em t o r espond i mmedi at el y t o 
ai r cr af t  r ef uel i ng and def uel i ng r equi r ement s.   Per i odi cal l y ,  i n t he i dl e 
condi t i on,  t he syst em wi l l  l ose mi ni mal  pr essur e.   When t hi s occur s,  t he 
cont r ol  syst em wi l l  aut omat i cal l y  r epr essur i ze i n t he f ol l owi ng sequence:

a.   The j ockey pump wi l l  be commanded t o st ar t  when t he syst em pr essur e i s 
l ess t han { 448}  kPa { 65}  psi g cont i nuousl y f or  { 5}  seconds.   I f  t he 
pr essur e t hen r i ses above { 448}  kPa { 65}  psi g bef or e t he t i mer  expi r es,  
t he t i mer  must  r eset .

b.   Af t er  t he t i mer  expi r es:

( 1)   The j ockey pump wi l l  be commanded st ar t .

( 2)   Al l  val ve posi t i ons wi l l  r emai n i n t he st at e t hey wer e i n pr i or  
t o j ockey pump st ar t .

c.  Wi t h t he j ockey pump r unni ng,   0. 31 L/ s 5 gpm wi l l  f l ow t hr ough t he 
i ssue vent ur i .  The syst em pr essur e upst r eam of  t he BPCV wi l l  gr adual l y 
i ncr ease { 517}  kPa { 75}  psi g.  When t he pr essur e r eaches { 517}  kPa { 75}  
psi g t he j ockey pump wi l l  s t op.

d.   The condi t i ons exi st  f or  a f uel i ng pump t o be cal l ed t o st ar t ,  t he 
j ockey pump wi l l  not  st ar t  or  cont i nue t o r un.

e.  When t he j ockey pump i s cal l ed t o st ar t ,  a 15 second t i mer  must  st ar t .  
I f  t he t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he pump must  be 
cal l ed of f ,  t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m 
sequence must  act i vat e.

f .   I f  t he j ockey pump' s f l ow swi t ch opens af t er  t he pump has successf ul l y  
st ar t ed t he pump must  be cal l ed of f ,  t he al ar m annunci at or ' s associ at ed 
non- cr i t i cal  al ar m sequence must  act i vat e.

3. 8   AUTOMATI C MODE -  I DLE CONDI TI ON ( FAI LED JOCKEY PUMP)

The f uel i ng syst em i s i nt ended t o r emai n cont i nuousl y pr essur i zed whi l e i n 
t he i dl e condi t i on.   Thi s al l ows t he syst em t o r espond i mmedi at el y t o 
ai r cr af t  r ef uel i ng and def uel i ng r equi r ement s.   Per i odi cal l y ,  i n t he i dl e 
condi t i on,  t he syst em wi l l  l ose mi ni mal  pr essur e.   When t hi s occur s,  t he 
cont r ol  syst em wi l l  aut omat i cal l y  r epr essur i ze i n t he f ol l owi ng sequence:

a.   The l ead pump wi l l  s t ar t  when t he syst em pr essur e i s l ess t han { 414}  kPa
 { 60}  psi g cont i nuousl y f or  { 0}  seconds.   I f  t he pr essur e t hen r i ses 
above { 414}  kPa { 60}  psi g bef or e t he t i mer  expi r es,  t he t i mer  must  
reset.
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b.   Af t er  t he t i mer  expi r es:

( 1)   The BPCV sol enoi d ' A'  must  be ener gi zed t o enabl e t he val ve t o 
modul at e t he syst em pr essur e at  i t ' s  set  poi nt .

( 2)   The PCV sol enoi d ' A'  must  be ener gi zed t o c l ose t he val ve.

( 3)   The D/ FV sol enoi d ' A'  must  be de- ener gi zed so t he val ve i s c l osed 
and sol enoi d ' B'  must  be de- ener gi zed.

c.   Wi t h t he l ead pump r unni ng,   45 L/ s 600 gpm wi l l  f l ow t hr ough t he i ssue 
vent ur i .   The syst em pr essur e upst r eam of  t he BPCV wi l l  i ncr ease t o t he 
BPCV set  poi nt  of  896 kPa 130 psi g.   At  t hi s pr essur e t he BPCV wi l l  
s t ar t  t o open and t he val ve wi l l  modul at e as r equi r ed t o pass 
suf f i c i ent  f l ow t hr ough t he r et ur n vent ur i  t o mai nt ai n pr essur e 
upst r eam of  t he val ve.

d.   Wi t h t he l ead pump r unni ng and no f uel i ng demand t he r et ur n vent ur i  
f l ow r at e wi l l  equal  t he i ssue vent ur i  f l ow r at e.   When t he r et ur n 
vent ur i  f l ow r at e i s gr eat er  t han { 42}  L/ s { 560}  gpm a { 300}  second 
t i mer  must  st ar t .   I f  t he f l ow r at e dr ops bel ow { 42}  L/ s { 560}  gpm 
bef or e t he t i mer  expi r es,  t he t i mer  must  r eset ,  and no changes must  be 
made t o t he pump and val ve st at us.

e.   Af t er  t he t i mer  expi r es:

( 1)   The BPCV sol enoi d ' A'  must  be de- ener gi zed t o c l ose t he val ve.

( 2)   The PCV sol enoi d ' A'  must  be de- ener gi zed t o bl eed syst em 
pr essur e t o 517 kPa 75 psi g.

( 3)   When syst em pr essur e r i ses t o 965 kPa 140 psi g a { 2}  second t i mer  
must  st ar t .   Af t er  t he t i mer  has expi r ed,  t he l ead pump must  be 
stopped.

( 4)   The Def uel / Fl ush val ve sol enoi d " A"  must  be ener gi zed 30 seconds 
af t er  l ead pump shut  down t o al l ow i t  t o open at  552 kPa 80 psi g 
f or  def uel  oper at i ons.

f .   The syst em has now r et ur ned t o a pr essur i zed and i dl e condi t i on.

g.   When a f uel i ng pump i s cal l ed t o st ar t ,  a 15 second t i mer  must  st ar t .   
I f  t he t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he pump must  be 
cal l ed of f ,  t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m 
sequence must  act i vat e and t he next  pump i n t he sequence must  be cal l ed 
t o st ar t .

h.   I f  a f uel i ng pump f l ow swi t ch opens af t er  t he pump has successf ul l y  
st ar t ed t he pump must  be cal l ed of f ,  t he al ar m annunci at or ' s associ at ed 
non- cr i t i cal  al ar m sequence must  act i vat e and t he next  pump i n t he 
sequence must  be cal l ed t o st ar t .

3. 9   AUTOMATI C MODE -  REFUELI NG CONDI TI ON

To st ar t  an ai r cr af t  f uel i ng oper at i on,  an oper at or  connect s f uel i ng 
equi pment  such as a hydr ant  hose t r uck t o an ai r cr af t  and t o a hydr ant  
cont r ol  val ve.  When t he oper at or  opens t he hydr ant  cont r ol  val ve by use of  
an hydr aul i c oper at ed " Deadman" ,  t he f ol l owi ng sequence occur s:
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a.  The l ead pump wi l l  s t ar t  when PI T- 1 or  PI T- 2 senses a pr essur e l ess t han 
{ 414}  kPa { 60}  psi g cont i nuousl y f or  { 0}  seconds.  I f  t he pr essur e t hen 
r i ses above { 414}  kPa { 60}  psi g bef or e t he t i mer  expi r es,  t he t i mer  
must  r eset .

b.  Af t er  t he t i mer  expi r es:

( 1)  The BPCV sol enoi d ' A'  must  be ener gi zed t o enabl e t he val ve t o 
modul at e t he syst em pr essur e at  i t s  set  poi nt .

( 2)  The PCV sol enoi d ' A'  must  be ener gi zed t o c l ose t he val ve.

( 3)  The D/ FV sol enoi d ' A'  must  be de- ener gi zed so t he val ve i s c l osed 
and sol enoi d ' B'  must  be de- ener gi zed.

c.  Wi t h t he l ead pump r unni ng,  + 45 L/ s 600 gpm wi l l  f l ow t hr ough t he i ssue 
vent ur i .  The syst em pr essur e upst r eam of  t he BPCV wi l l  i ncr ease t o t he 
BPCV set  poi nt  of  896 kPa 130 psi g.  At  t hi s pr essur e t he BPCV wi l l  
s t ar t  t o open and t he val ve wi l l  modul at e as r equi r ed t o pass 
suf f i c i ent  f l ow t hr ough t he r et ur n vent ur i  t o mai nt ai n pr essur e 
upst r eam of  t he val ve.

d.  Wi t h l ead pump r unni ng and a i ssue vent ur i  f l ow r at e gr eat er  t han { 42}  
L/ s { 560}  gpm and a r et ur n vent ur i  f l ow r at e gr eat er  t han { 3}  L/ s { 40}  
gpm and l ess t han { 42}  L/ s { 560}  gpm t he l ead pump wi l l  cont i nue t o r un 
and t he BPCV wi l l  modul at e t o pass f l ow as necessar y t o mai nt ai n 
upst r eam syst em pr essur e.

e.  Wi t h t he l ead pump r unni ng and a i ssue vent ur i  f l ow r at e gr eat er  t han 
{ 42}  L/ s { 560}  gpm and a r et ur n vent ur i  f l ow r at e gr eat er  t han { 42}  L/ s 
{ 560}  gpm a { 300}  second t i mer  must  st ar t .  I f  i ssue vent ur i  f l ow r at e 
f al l s  bel ow { 42}  L/ s { 560}  gpm or  t he r et ur n vent ur i  f l ow r at e f al l s  
bel ow { 42}  L/ s { 560}  gpm bef or e t he t i mer  expi r es,  t he t i mer  must  
r eset ,  and no changes must  be made t o t he pump and val ve st at us.

f .  Af t er  t he t i mer  expi r es:

( 1)  The BPCV sol enoi d ' A'  must  be de- ener gi zed t o c l ose t he val ve.

( 2)  The PCV sol enoi d ' A'  must  be de- ener gi zed t o bl eed syst em pr essur e 
t o 517 kPa 75 psi g.

( 3)  When syst em pr essur e r i ses t o 965 kPa 140 psi g a { 2}  second t i mer  
must  st ar t .  Af t er  t he t i mer  has expi r ed,  t he l ead pump must  be 
stopped.

( 4)  The Def uel / Fl ush val ve sol enoi d " A"  must  be ener gi zed 30 seconds 
af t er  l ead pump shut - down t o al l ow i t  t o open at  552 kPa 80 psi g 
f or  def uel  oper at i ons.

g.  Wi t h t he l ead pump r unni ng and a i ssue vent ur i  f l ow r at e gr eat er  t han 
{ 42}  L/ s { 560}  gpm and a r et ur n vent ur i  f l ow r at e l ess t han { 3}  L/ s 
{ 40}  gpm a { 10}  second t i mer  must  st ar t .  I f  t he i ssue vent ur i  f l ow r at e 
f al l s  bel ow { 42}  L/ s { 560}  gpm or  t he r et ur n vent ur i  f l ow r at e r i ses 
above { 3}  L/ s { 40}  gpm bef or e t he t i mer  expi r es,  t he t i mer  must  r eset ,  
and no changes must  be made t o t he pump and val ve st at us.

h.  Af t er  t he t i mer  expi r es:  The second pump must  st ar t .
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i .  Wi t h t he l ead and second pumps r unni ng and a i ssue vent ur i  f l ow r at e 
gr eat er  t han { 88}  L/ s { 1160}  gpm and a r et ur n vent ur i  f l ow r at e of  
gr eat er  t han { 3}  L/ s { 40}  gpm and l ess t han { 53}  L/ s { 700}  gpm t he l ead 
and second pumps must  cont i nue t o r un and t he BPCV must  modul at e as 
necessar y t o mai nt ai n syst em pr essur e.

j .  Wi t h t he l ead and second pumps r unni ng and a i ssue vent ur i  f l ow r at e 
gr eat er  t han { 88}  L/ s { 1160}  gpm and a r et ur n vent ur i  f l ow r at e gr eat er  
t han { 53}  L/ s { 700}  gpm a ( 15)  second t i mer  must  s t ar t .  I f  i ssue 
vent ur i  f l ow r at e f al l s  bel ow { 88}  L/ s { 1160}  gpm or  t he r et ur n vent ur i  
f l ow r at e f al l s  bel ow { 53}  L/ s { 700}  gpm bef or e t he t i mer  expi r es,  t he 
t i mer  must  r eset  and no changes must  be made t o t he pump and val ve 
status.

k.  Af t er  t he t i mer  expi r es:  The second pump must  be st opped.

l .  Wi t h t he l ead and second pump r unni ng and a i ssue vent ur i  f l ow r at e 
gr eat er  t han { 88}  L/ s { 1160}  gpm and a r et ur n vent ur i  f l ow r at e l ess 
t han { 3}  L/ s { 40}  gpm a { 10}  second t i mer  must  st ar t .  I f  t he i ssue 
vent ur i  f l ow r at e f al l s  bel ow { 88}  L/ s { 1160}  gpm or  t he r et ur n vent ur i  
f l ow r at e r i ses above { 3}  L/ s { 40}  gpm bef or e t he t i mer  expi r es,  t he 
t i mer  must  r eset ,  and no changes must  be made t o t he pump and val ve 
status.

m.  Af t er  t he t i mer  expi r es:  The t hi r d pump must  st ar t .

n.  Wi t h t he l ead,  second and t hi r d pumps r unni ng and a i ssue vent ur i  f l ow 
r at e gr eat er  t han { 133}  L/ s { 1760}  gpm and a r et ur n vent ur i  f l ow r at e 
of  gr eat er  t han { 3}  L/ s { 40}  gpm and l ess t han { 53}  L/ s { 700}  gpm t he 
l ead,  second and t hi r d pumps must  cont i nue t o r un and t he BPCV must  
modul at e as necessar y t o mai nt ai n syst em pr essur e.

o.  Wi t h t he l ead,  second and t hi r d pumps r unni ng and i ssue vent ur i  f l ow 
r at e gr eat er  t han { 133}  L/ s { 1760}  gpm and a r et ur n vent ur i  f l ow r at e 
gr eat er  t han { 53}  L/ s { 700}  gpm a { 15}  second t i mer  must  st ar t .  I f  t he 
i ssue vent ur i  f l ow r at e f al l s  bel ow { 133}  L/ s { 1760}  gpm or  t he r et ur n 
vent ur i  f l ow r at e f al l s  bel ow { 53}  L/ s { 700}  gpm bef or e t he t i mer  
expi r es,  t he t i mer  must  r eset  and no changes must  be made t o t he pump 
and val ve st at us.

p.  Af t er  t he t i mer  expi r es:  The t hi r d pump must  be st opped.

q.  Wi t h t he l ead,  second and t hi r d pumps r unni ng and a i ssue vent ur i  f l ow 
r at e gr eat er  t han { 133}  L/ s { 1760}  gpm and a r et ur n vent ur i  f l ow r at e 
l ess t han { 3}  L/ s { 40}  gpm a { 10}  second t i mer  must  st ar t .  I f  t he i ssue 
vent ur i  f l ow r at e f al l s  bel ow { 133}  L/ s { 1760}  gpm or  t he r et ur n 
vent ur i  f l ow r at e r i ses above { 3}  L/ s { 40}  gpm bef or e t he t i mer  
expi r es,  t he t i mer  must  r eset ,  and no changes must  be made t o t he pump 
and val ve st at us.

r .  Af t er  t he t i mer  expi r es:  The f our t h pump must  st ar t .

s.  Wi t h t he l ead,  second,  t hi r d and f our t h pumps r unni ng and a i ssue 
vent ur i  f l ow r at e gr eat er  t han 178 L/ s 2360 gpm and a r et ur n vent ur i  
f l ow r at e of  gr eat er  t han { 3}  L/ s { 40}  gpm and l ess t han { 53}  L/ s 
{ 700>}  gpm t he l ead,  second,  t hi r d and f our t h pumps must  cont i nue t o 
r un and t he BPCV must  modul at e as necessar y t o mai nt ai n syst em pr essur e.

t .  Wi t h t he l ead,  second,  t hi r d and f our t h pumps r unni ng and a i ssue 
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vent ur i  f l ow r at e gr eat er  t han 179 L/ s 2368 gpm and a r et ur n vent ur i  
f l ow r at e gr eat er  t han { 53}  L/ s { 700}  gpm a { 15}  second t i mer  must  
st ar t .  I f  t he i ssue vent ur i  f l ow r at e f al l s  bel ow 179 L/ s 2360 gpm or  
t he r et ur n vent ur i  f l ow r at e f al l s  bel ow { 53}  L/ s { 700}  gpm bef or e t he 
t i mer  expi r es,  t he t i mer  must  r eset  and no changes must  be made t o t he 
pump and val ve st at us.

u.  Af t er  t he t i mer  expi r es:  The f our t h pump must  be st opped.

v.  When a f uel i ng pump i s cal l ed t o st ar t ,  a 15 second t i mer  must  st ar t .  I f  
t he t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he pump must  be cal l ed 
of f ,  t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence 
must  act i vat e and t he next  pump i n t he sequence must  be cal l ed t o st ar t .

w.  I f  a f uel i ng pumps f l ow swi t ch opens af t er  t he pump successf ul l y  st ar t ed 
t he pump must  be cal l ed of f ,  t he al ar m annunci at or ' s associ at ed 
non- cr i t i cal  al ar m sequence must  act i vat e and t he next  pump i n t he 
sequence must  be cal l ed t o st ar t .

3. 10   AUTOMATI C MODE -  DEFUELI NG CONDI TI ON

To st ar t  an ai r cr af t  def uel  oper at i on,  an oper at or  connect s a hydr ant  hose 
t r uck t o an ai r cr af t  and a f uel  sense l i ne and an ai r  sense l i ne t o t he 
hydr ant  cont r ol  val ve.  The hydr ant  hose t r uck has an on- boar d def uel  pump 
capabl e of  del i ver i ng 23 L/ s 300 gpm at  1. 1 MPa 165 psi g.  When t he oper at or  
st ar t s t he def uel  oper at i on one of  t he f ol l owi ng occur s:

a.  I f  t he f uel i ng pumps ar e r unni ng ( D/ FV cl osed)  t he f uel  bei ng r emoved 
f r om t he ai r cr af t  wi l l  ei t her  go t o t he ot her  ai r cr af t ( s)  connect ed t o 
t he syst em or  be r et ur ned t o t he pumphouse wher e t he BPCV wi l l  modul at e 
t o cont r ol  syst em pr essur e and t he f uel  wi l l  be r et ur ned t o t he 
oper at i ng t anks.  The r et ur n vent ur i  f l ow r at e wi l l  cont r ol  t he number  
of  pumps t hat  ar e on as di scussed i n par agr aph " AUTOMATI C MODE -  
FUELI NG CONDI TI ON" .

b.  I f  t he f uel i ng pumps ar e of f  ( D/ FV enabl ed)  t he f uel  bei ng r emoved f r om 
t he ai r cr af t  wi l l  be r et ur ned t o t he pumphouse and bot h t he D/ FV and 
t he PCV wi l l  modul at e t o r et ur n t he f uel  t o t he oper at i ng t anks.

3. 11   FLUSH MODE

Thi s mode must  be used when t he syst em need t o be f l ushed of  wat er  or  
sedi ment .  The oper at or s must  f i r s t  pl ace t he manual  val ve i n t he desi r ed 
posi t i on t o sel ect  t he appr opr i at e f l ow pat h.  Pl aci ng t he sel ect or  swi t ch 
i n " f l ush"  t he f ol l owi ng must  occur :

a.  The BPCV sol enoi d ' A'  must  be de- ener gi zed t o f or ce i t  c l osed.

b.  The D/ FV sol enoi d ' A'  must  be de- ener gi zed t o al l ow t he val ve t o open 
and t he D/ FV sol enoi d ' B'  must  be ener gi zed t o f or ce i t  open.

c.  St ar t  t he f uel i ng pump( s)  manual l y usi ng t he Hand- Of f - Aut o or  Hand- Aut o 
swi t ch t o obt ai n t he desi r ed f l ow r at e.  The aut omat i c pump st ar t s must  
be di sabl ed i n t hi s mode.

d.  The PCV sol enoi d ' A'  must  be ener gi zed when pump( s)  ar e on and 
de- ener gi zed when t he pumps ar e of f .

e.  When a f uel i ng pump i s st ar t ed,  a 15 second t i mer  must  st ar t .   I f  t he 
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t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he al ar m annunci at or ' s  
associ at ed non- cr i t i cal  al ar m sequence must  act i vat e.

f .  I f  a f uel i ng pumps f l ow swi t ch opens af t er  t he pump successf ul l y  st ar t ed 
t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence must  
activate.

3. 12   TI GHTNESS TEST MODE

Thi s mode must  be used i n conj unct i on wi t h t he Ti ght ness Moni t or i ng Panel  
pr ovi ded by Sect i on 33 52 43. 11 AVI ATI ON FUEL MECHANI CAL EQUI PMENT t o 
per f or m t i ght ness t est s.  Pl aci ng t he sel ect or  swi t ch t o " TI GHTNESS TEST"  
t he PCP wi l l  send a s i gnal  t o t he Ti ght ness Moni t or i ng Panel  t el l i ng i t  
t hat  i t  i s  r eady t o per f or m t he t est s.  At  t hi s t i me i t  wi l l  al so oper at e 
t hr ee MOV val ves,  c l osi ng I 25 and I 26 and openi ng I 27.  The PCP wi l l  t hen 
r ecei ve s i gnal s f r om t he Ti ght ness Moni t or i ng Panel  t o pr epar e f or  Hi gh 
Pr essur e Test ,  r un Hi gh Pr essur e Test ,  Pr epar e f or  Low Pr essur e Test ,  r un 
Low Pr essur e Test ,  pr epar e f or  2nd Hi gh Pr essur e Test ,  r un 2nd Hi gh 
Pr essur e Test ,  and when t he t est  i s  over .  The f ol l owi ng PCP act i ons wi l l  
occur  af t er  t he cor r espondi ng s i gnal :

Pr epar e f or  Hi gh Pr essur e Test :

a.  The BPCV sol enoi d " A"  must  be de- ener gi zed and t he BPCV sol enoi d " B"  
must  be ener gi zed t o enabl e t he val ve at  t he 1. 1 MPa 160 psi  val ue.

b.  The D/ FV sol enoi d " A"  must  be de- ener gi zed and t he D/ FV sol enoi d " B"  
must  be de- ener gi zed t o f or ce i t  c l osed.

c.  Aut omat i cal l y  st ar t  t he j ockey pump t o obt ai n pr essur e.

d.  The PCV sol enoi d " A"  must  be Ener gi zed and PCV sol enoi d " B"  must  be 
de- ener gi zed t o c l ose t he val ve.

e.  When t he j ockey pump i s st ar t ed,  a 15 second t i mer  must  st ar t .  I f  t he 
t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he al ar m annunci at or ' s  
associ at ed non- cr i t i cal  al ar m sequence must  act i vat e.

f .  I f  t he j ockey pump' s f l ow swi t ch opens af t er  t he pump successf ul l y  
st ar t ed t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence 
must  act i vat e.

g.  I f  t he j ockey pump f ai l s  t o est abl i sh f l ow,  aut omat i cal l y  st ar t  t he l ead 
f uel i ng pump t o obt ai n pr essur e.

h.   When a f uel i ng pump i s st ar t ed,  a 15 second t i mer  must  st ar t .   I f  t he 
t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he al ar m annunci at or ' s  
associ at ed non- cr i t i cal  al ar m sequence must  act i vat e.

i .   I f  a f uel i ng pumps f l ow swi t ch opens af t er  t he pump successf ul l y  
st ar t ed t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence 
must  act i vat e.

j . MOV I 32 wi l l  be opened.

k. .  The pump wi l l  cont i nue t o r un unt i l  such t i me as t he r un Hi gh Pr essur e 
t est  s i gnal  i s  r ecei ved.  Not e:  t he Ti ght ness Moni t or i ng Panel  i s  
moni t or i ng t he Loop pr essur e and when i t  i s  sat i sf i ed t hat  i t  i s  hi gh 
enough i t  wi l l  i nst r uct  t he PCP t o Run t he Hi gh Pr essur e t est .
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Run Hi gh Pr essur e Test :

a.  MOV I 32 wi l l  be c l osed.

b.   Jockey/ Fuel i ng pump wi l l  be shut  of f .

c.  The BPCV sol enoi d " A"  must  be d- ener gi zed and t he BPCV sol enoi d " B"  must  
be de- ener gi zed t o c l ose val ve.

d.  The PCV sol enoi d " A"  wi l l  be de- ener gi zed and t he PCV sol enoi d " B"  wi l l  
be de- ener gi zed t o enabl e t he val ve at  t he 517 kPa 75 psi  val ue.  Not e:  
t he Ti ght ness Moni t or i ng Panel  wi l l  wai t  f or  a t en mi nut e set t l i ng t i me 
t o pass,  t hen i t  wi l l  moni t or  t he l oop pr essur e f or  t wo mi nut es.  Upon 
f i ni shi ng t hi s t est  i t  wi l l  i nst r uct  t he PCP t o Pr epar e f or  t he Low 
Pr essur e Test .

Pr epar e f or  Low Pr essur e Test :

a.  MOV I 32 wi l l  be opened.

b.  The PCV sol enoi d " A"  wi l l  be ener gi zed and t he PCV sol enoi d " B"  wi l l  be 
ener gi zed t o enabl e t he val ve at  t he 345 kPa 50 psi  val ue.

c.  The syst em wi l l  r emai n i n t hi s  st at us unt i l  such t i me as t he PCP 
r ecei ves a Run Low Pr essur e t est  s i gnal  f r om t he Ti ght ness Moni t or i ng 
Panel .  Not e:  The Ti ght ness Moni t or i ng Panel  wi l l  moni t or  t he l oop 
pr essur e unt i l  i t  r eaches t he 345 kPa 50 psi  val ue.  I t  wi l l  t hen 
i nst r uct  t he PCP t o r un t he Low pr essur e t est .

Run Low Pr essur e Test :

a.  MOV I 32 wi l l  be c l osed.

b.  The syst em wi l l  r emai n i n t hi s  st at us unt i l  such t i me as t he PCP 
r ecei ves a Pr epar e f or  2nd Hi gh Pr essur e t est  s i gnal  f r om t he Ti ght ness 
Moni t or i ng Panel .  Not e:  The Ti ght ness Moni t or i ng Panel  wi l l  wai t  f or  a 
t en mi nut e set t l i ng per i od t o expi r e,  t hen i t  wi l l  moni t or  t he l oop 
pr essur e f or  t wo mi nut es.  Upon f i ni shi ng t hi s t est  i t  wi l l  i nst r uct  t he 
PCP t o pr epar e f or  2nd Hi gh Pr essur e Test .

Pr epar e f or  2nd Hi gh Pr essur e Test :

a.  The BPCV sol enoi d " A"  must  be de- ener gi zed and t he BPCV sol enoi d " B"  
must  be ener gi zed t o enabl e t he val ve at  t he 1. 1 MPa 160 psi  val ue.

b.  The D/ FV sol enoi d " A"  must  be de- ener gi zed and t he D/ FV sol enoi d " B"  
must  be de- ener gi zed t o f or ce i t  c l osed.

c.  Aut omat i cal l y  st ar t  t he j ockey pump t o obt ai n pr essur e.

d.  The PCV sol enoi d " A"  must  be de- ener gi zed and PCV sol enoi d " B"  must  be 
de- ener gi zed t o c l ose t he val ve.

e.  When t he j ockey pump i s st ar t ed,  a 15 second t i mer  must  st ar t .  I f  t he 
t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he al ar m annunci at or ' s  
associ at ed non- cr i t i cal  al ar m sequence must  act i vat e.

f .  I f  t he j ockey pump' s f l ow swi t ch opens af t er  t he pump successf ul l y  
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st ar t ed t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence 
must  act i vat e.

g.  I f  t he j ockey pump f ai l s  t o est abl i sh f l ow,  aut omat i cal l y  st ar t  t he l ead 
f uel i ng pump t o obt ai n pr essur e.

h.   When a f uel i ng pump i s st ar t ed,  a 15 second t i mer  must  st ar t .   I f  t he 
t i mer  expi r es bef or e t he f l ow swi t ch c l oses t he al ar m annunci at or ' s  
associ at ed non- cr i t i cal  al ar m sequence must  act i vat e.

i .   I f  a f uel i ng pumps f l ow swi t ch opens af t er  t he pump successf ul l y  
st ar t ed t he al ar m annunci at or ' s associ at ed non- cr i t i cal  al ar m sequence 
must  act i vat e.

j .   MOV I 32 wi l l  be opened.

k. pump wi l l  cont i nue t o r un unt i l  such t i me as t he r un 2nd Hi gh Pr essur e 
t est  s i gnal  i s  r ecei ved.  Not e:  t he Ti ght ness Moni t or i ng Panel  i s  
moni t or i ng t he Loop pr essur e and when i t  i s  sat i sf i ed t hat  i t  i s  hi gh 
enough i t  wi l l  i nst r uct  t he PCP t o Run t he 2nd Hi gh Pr essur e t est .

Run 2nd Hi gh Pr essur e Test :

a.  MOV I 32 wi l l  be c l osed.

b.  Jockey/ Fuel i ng pump wi l l  be shut  of f .

c.  The BPCV sol enoi d " A"  must  be de- ener gi zed and t he BPCV sol enoi d " B"  
must  be de- ener gi zed t o c l ose val ve.

d.  The PCV sol enoi d " A"  wi l l  be de- ener gi zed and t he PCV sol enoi d " B"  wi l l  
be de- ener gi zed t o enabl e t he val ve at  t he 517 kPa 75 psi  val ue.  Not e:  
t he Ti ght ness Moni t or i ng Panel  wi l l  wai t  f or  a t en mi nut e set t l i ng t i me 
t o pass,  t hen i t  wi l l  moni t or  t he l oop pr essur e f or  t wo mi nut es.  Upon 
f i ni shi ng t hi s t est  i t  wi l l  i nst r uct  t he PCP t hat  t est i ng i s f i ni shed.

e.  The PCP wi l l  l eave t he syst em as i s unt i l  such t i me as t he PCP sel ect or  
swi t ch i s pl aced i nt o a di f f er ent  mode.

3. 13   OFF MODE

a.  Aut omat i c st ar t i ng of  f uel i ng and j ockey pumps must  be di sabl ed.  Al l  
ot her  f unct i ons ( GDP,  al ar m annunci at or ,  per sonal  comput er ,  cont r ol  
val ve sol enoi ds,  et c. )  must  be act i ve t o al l ow manual  cont r ol  of  t he 
f uel i ng pumps usi ng t he Hand- Of f - Aut o or  Hand- Aut o swi t ch.

b.  When t he f i r s t  f uel i ng pump has been st ar t ed:

( 1)  The BPCV sol enoi d " A"  must  be ener gi zed t o enabl e t he val ve t o 
modul at e t he syst em pr essur e at  i t ' s  set  poi nt .

( 2)  The PCV sol enoi d " A"  must  be ener gi zed t o c l ose t he val ve.

( 3)  The D/ FV sol enoi d ' A'  must  be de- ener gi zed so t he val ve i s c l osed 
and sol enoi d ' B'  must  be de- ener gi zed.

c.  The second,  t hi r d and f our t h f uel i ng pumps maybe st ar t ed or  st opped 
manual l y as needed by t he oper at or .
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d.  Af t er  t he l ast  f uel i ng pump has been st opped:

( 1)  The BPCV sol enoi d " A"  must  be de- ener gi zed.

( 2)  The PCV sol enoi d " A"  must  be de- ener gi zed.

( 3)  The D/ FV sol enoi d ' A'  must  be ener gi zed and D/ FV sol enoi d ' B'  must  
be de- ener gi zed.

3. 14   MANUAL OPERATI ON OF FUELI NG PUMPS

a.  I f  t he PLC syst em i s st i l l  act i ve see Par agr aph " OFF MODE" .

b.  I f  t he PLC syst em has no power  or  bot h CPUs have f aul t ed ( CPU l i ght s on 
PCP of f )  t he pumpi ng syst em wi l l  be i n a compl et el y manual  mode.  The 
saf et y c i r cui t  wi l l  need power  so t hat  t he ESO sol enoi ds on t he 
non- sur ge check val ves wi l l  be open and f uel  can f l ow.  The sol enoi ds on 
t he ot her  sol enoi d cont r ol l ed val ves wi l l  be de- ener gi zed so t he val ves 
wi l l  have t o be manual l y opened or  enabl ed f or  t he syst em t o r un.  Ot her  
val ves may need t o be opened or  c l osed manual l y by t he oper at or s f or  
t he syst em t o wor k pr oper l y.

3. 15   4- VALVE MANI FOLD SUPERVI SI ON

**************************************************************************
NOTE:   The dr awi ng r ef er enced bel ow i s f r om t he 
DEPARTMENT OF DEFENSE PRESSURI ZED HYDRANT FUELI NG 
SYSTEM ( TYPE I I I )  St andar d Dr awi ngs.   Add t he 
dr awi ng t o t he desi gn package i f  appl i cabl e.

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

a.  Pr i or  t o i ni t i at i ng f uel i ng oper at i ons i n t he aut omat i c or  i n t he t est  
mode,  t he 4- val ve mani f ol d val ves and t he t wo t ank out l et  val ves must  
be i n t he pr oper  posi t i ons f or  successf ul  f uel i ng oper at i ons.  The PLC 
must  moni t or  val ve posi t i ons of  t he 4- val ve mani f ol d ( sensed by 
posi t i on l i mi t  swi t ches f or  f ul l y  opened and f ul l y  c l osed st at us on 
val ves I 34,  I 35,  R10,  and R11)  and by moni t or i ng val ve st at us on t he 
t ank out l et  val ves ( sensed by posi t i on l i mi t  swi t ches f or  f ul l y  opened 
and f ul l y  c l osed st at us on val ves I 1 and I 2) .  Val ve posi t i on must  
conf or m t o t he posi t i on t abl e l i s t ed on dr awi ng M- 205 under  " St or age 
Tank Sel ect i on" .

b.  I f  t he syst em i s pl aced i n aut omat i c or  t i ght ness t est  mode,  t he val ve 
sel ect i ons must  conf or m t o t he posi t i on t abl e on sheet  M- 205.  I f  t he 
val ve posi t i ons do not  conf or m t o t hi s t abl e,  t he PCP wi l l  show a 
4- Val ve mani f ol d er r or  on t he al ar m annunci at or  and i ni t i at i ng a 
cr i t i cal  al ar m.  The al ar m can be s i l enced,  but  wi l l  not  r eset  unt i l  
such t i me as t he val ve posi t i ons do conf or m t o t he t abl e.

c.  The 4- Val ve mani f ol d er r or  cr i t i cal  al ar m must  be abl e t o be by- passed.  
A 4- Val ve mani f ol d er r or  by- pass 2- posi t i on sel ect or  swi t ch must  be 
l ocat ed wi t hi n t he PCP.  The 2- posi t i on sel ect or  swi t ch must  be pr ovi ded 
wi t h a namepl at e " 4- Val ve Mani f ol d Er r or " .  The t wo posi t i ons must  be 
l abel ed " Enabl e"  and " Bypass" .  The sel ect or  swi t ch when pl aced i n t he 
bypass posi t i on must  el i mi nat e t he cr i t i cal  al ar m and al l ow t he syst em 
t o f unct i on.  The bypass f unct i on must  be equi pped wi t h a t i mer  t hat  
di sabl es t he bypass af t er  12 hour s.  The t i mer  must  r eset  when t he 
sel ect or  swi t ch i s r et ur ned t o t he " Enabl e"  posi t i on.
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      - -  End of  Sect i on - -
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