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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s of  f our  c l asses of  c l eanl i ness f or  
pr ocess pi pi ng syst ems,  component s,  and t anks.

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM B479 ( 2006)  St andar d Speci f i cat i on f or  Anneal ed 
Al umi num and Al umi num- Al l oy Foi l  f or  
Fl exi bl e Bar r i er ,  Food Cont act ,  and Ot her  
Applications

ASTM D4635 ( 2016)  St andar d Speci f i cat i on f or  Pl ast i c 
Fi l ms Made f r om Low- Densi t y Pol yet hyl ene 
f or  Gener al  Use and Packagi ng Appl i cat i ons

ASTM D6368 ( 2006;  R 2012)  St andar d Speci f i cat i on f or  
Vapor - Degr easi ng Gr ade,  and Gener al  Gr ade 
Nor mal  -  Pr opyl  Br omi de

ASTM E1146 ( 2016)  St andar d Speci f i cat i on f or  Mur i at i c 
Aci d ( Techni cal  Gr ade Hydr ochl or i c Aci d)

ASTM F312 ( 2008;  R 2016)  St andar d Test  Met hods f or  
Mi cr oscopi cal  Si z i ng and Count i ng 
Par t i c l es f r om Aer ospace Fl ui ds on 
Membr ane Fi l t er s

ASTM F331 ( 2013)  St andar d Test  Met hod f or  
Nonvol at i l e Resi due of  Sol vent  Ext r act  
f r om Aer ospace Component s ( Usi ng Fl ash 
Evaporator)

COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA G- 10. 1 ( 2008)  Commodi t y Speci f i cat i on f or  
Ni t r ogen;  7t h Edi t i on

NATI ONAL AERONAUTI CS AND SPACE ADMI NI STRATI ON ( NASA)

RCBEA GUI DE ( 2004)  NASA Rel i abi l i t y  Cent er ed Bui l di ng 
and Equi pment  Accept ance Gui de

SEMI CONDUCTOR EQUI PMENT AND MATERI ALS I NTERNATI ONAL ( SEMI )

SEMI  C28 ( 2011)  Speci f i cat i ons f or  Hydr of l uor i c Aci d

SEMI  C35 ( 2008)  Speci f i cat i ons and Gui del i nes f or  
Ni t r i c  Aci d
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1. 2   DEFINITIONS

1. 2. 1   Cl eanl i ness- Level  Ter ms

" Par t i c l e"  i ncl udes al l  f or ei gn mat t er  except  f i ber s,  whet her  met al l i c  or  
nonmetallic.

" Par t i c l e s i ze"  i s  t he l ar gest  par t i c l e di mensi on,  i n mi cr ons.

" Fi ber "  i ncl udes al l  f or ei gn mat t er  havi ng a l engt h gr eat er  t han 100 
mi cr ons and a l engt h- t o- di amet er  r at i o of  at  l east  10- t o- 1.

" Si gni f i cant  sur f aces"  ar e component  sur f aces t hat  may come i n cont act  wi t h 
t he ser vi ce medi um.

1. 2. 2   Cl eanl i ness- Level  Cl assi f i cat i ons

**************************************************************************
NOTE:   Edi t  t he f ol l owi ng par agr aphs,  del et i ng 
Cl assi f i cat i ons not  r equi r ed f or  t he pr oj ect .

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

1. 2. 2. 1   Cl ass I  -  Oxi di zer s and Oxi di zer  Pr essur ant s

Si gni f i cant  sur f aces of  [ l i qui d and gaseous oxygen]  [ ni t r ogen]  [ hel i um]  
[ chl or i ne t r i f l uor i de ( CTF) ]  [ _____]  Syst ems ar e subj ect  t o Cl ass I  
c l eanl i ness r equi r ement s.

1. 2. 2. 2   Cl ass I I  -  Fuel s,  Fuel  Pr essur ant s and Hydr aul i cs

Si gni f i cant  sur f aces of  [ l i qui d and gaseous hydr ogen]  [ hydr aul i c]  [ hi gh 
pur i t y ai r ]  [ _____]  syst ems ar e subj ect  t o Cl ass I I  c l eanl i ness 
requirements.

1. 2. 2. 3   Cl ass I I I  -  Ai r   Cont r ol  and I nst r ument  Pneumat i cs

Si gni f i cant  sur f aces of  [ ai r - pneumat i c cont r ol  and i nst r ument  syst ems,  
downst r eam of  r egul at or y panel s t o t he cont r ol  uni t s]  [ _____]  ar e subj ect  
t o Cl ass I I I  c l eanl i ness r equi r ement s.

1. 2. 2. 4   Cl ass I V -  St andar d I ndust r i al  Cl eani ng

Si gni f i cant  sur f aces of  [ pot abl e wat er ]  [ i ndust r i al  wat er ]  [ vacuum]  [ _____]  
syst ems ar e subj ect  t o Cl ass I V c l eanl i ness r equi r ement s.

1. 3   SUBMITTALS

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

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

Use t he " S"  Cl assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   An " 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.

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 . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Pr equal i f i cat i on St at ement ;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Demi ner al i zed Wat er ;  G[ ,  [ ____] ]

Dr yi ng or  Pr eser vat i on Gas;  G[ ,  [ ____] ]

Fi l t er  Di scs;  G[ ,  [ ____] ]

Ni t r i c  Aci d;  G[ ,  [ ____] ]

Ci t r i c  Aci d;  G[ ,  [ ____] ]

Mur i at i c Aci d;  G[ ,  [ ____] ]

Hydr of l uor i c Aci d;  G[ ,  [ ____] ]

Nor mal  -  Pr opyl  Br omi de;  G[ ,  [ ____] ]
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Tape;G [ ,  [ ____] ]

Pol yet hyl ene Fi l m;  G[ ,  [ ____] ]

Low Wat er - Vapor  Tr ansmi ssi on Fi l m;  G[ ,  [ ____] ]

Al umi num Foi l ;  G[ ,  [ ____] ]

SD- 04 Sampl es

Pol yet hyl ene Fi l m;  G[ ,  [ ____] ]

Cer t i f i cat i on Tags;  G[ ,  [ ____] ]

Low Wat er - Vapor  Tr ansmi ssi on Fi l m;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

I nspect i on Recor ds;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

Cl eani ng Pr ocedur es;  G[ ,  [ ____] ]  

1. 4   QUALI TY CONTROL

1. 4. 1   Pr econst r uct i on Qual i f i cat i ons

Bef or e cont r act  wor k begi ns,  submi t  a Pr equal i f i cat i on St at ement  ver i f y i ng 
pr evi ous wor k exper i ence and cont ai ni ng r ef er ences,  and a st at ement  of  
sel ect ed l abor at or y and t est i ng ent i t i es.

1. 4. 2   Pr ocess Appr oval

Submi t  [ 6]  [ _____]  copi es of  t he Cl eani ng Pr ocedur es descr i bi ng 
pr ecl eani ng,  c l eani ng,  handl i ng,  pr eser vat i on,  and qual i t y  assur ance 
pr ocesses f or  appr oval  bef or e use.

I ncl ude t he f ol l owi ng i n t he Cl eani ng Pr ocedur es:

a.   Tr ade names and manuf act ur er ' s names,  speci f i cat i ons,  and chemi cal  and 
physi cal  pr oper t i es.

b.   Est i mat es of  t he amount s of  wast e gener at ed f r om cl eani ng f or  each 
pr ocessi ng mat er i al  used.

c.   Pr ocessi ng equi pment  r equi r ed,  i ncl udi ng manuf act ur er ,  t ype or  model ,  
and s i ze.

d.   I n- pr ocess cont r ol  pr ocedur es t o pr event  cont ami nat i on or  l at ent  
cor r osi on,  and i nst al l at i on pr ocedur es f or  component s i n c l eaned 
systems.

e.   Met hods and mat er i al s used t o pr eser ve c l eaned component s bef or e 
i nst al l at i on,  and of  c l eaned syst ems af t er  accept ance.

1. 4. 3   Cl eani ng Cer t i f i cat i on Tags

Appl y Cer t i f i cat i on Tags,  as speci f i ed,  t o al l  c l eaned syst ems,  assembl i es,  
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and component s t o cer t i f y  t he c l eanl i ness l evel  of  t he t agged i t em.

1. 4. 4   Pr edi ct i ve Test i ng and I nspect i on Technol ogy Requi r ement s

**************************************************************************
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 86 12. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL 
SYSTEMS ar e MANDATORY f or  al l  [ NASA]  [ _____]  asset s 
and syst ems i dent i f i ed as Cr i t i cal ,  Conf i gur ed,  or  
Mi ssi on Essent i al .   I f  t he syst em i s non- cr i t i cal ,  
non- conf i gur ed,  and not  mi ssi on essent i al ,  use sound 
engi neer i ng di scr et i on t o assess t he val ue of  addi ng 
t hese addi t i onal  t est  and accept ance r equi r ement s.   
See Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS f or  addi t i onal  
i nf or mat i on r egar di ng cost  f easi bi l i t y  of  PT&I .

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

Thi s sect i on cont ai ns syst ems and equi pment  component s r egul at ed by NASA' s 
Rel i abi l i t y  Cent er ed Bui l di ng and Equi pment  Accept ance Pr ogr am.   Thi s 
pr ogr am r equi r es t he use of  Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t echnol ogi es i n conf or mance wi t h t he RCBEA GUI DE t o ensur e bui l di ng 
equi pment  and syst ems have been i nst al l ed and cont ai n no i dent i f i abl e 
def ect s t hat  shor t en t he desi gn l i f e of  a syst em and i t s component s.   
Sat i sf act or y compl et i on of  al l  accept ance r equi r ement s i s r equi r ed t o 
obt ai n Gover nment  accept ance of  t he wor k.

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Demi ner al i zed Wat er

Use demi ner al i zed wat er  wi t h a pH bet ween 6. 0 t o 8. 0 and a speci f i c  
r esi st ance gr eat er  t han 50 ohms per  cubi c mi l l i met er  f or  r i nsi ng or  
oper at i ons.   Fi l t er  wat er  t o r emove al l  par t i c l es l ar ger  t han 175 mi cr ons 
i n any di mensi on and yi el di ng not  mor e t han 5 par t i c l es s i zed bet ween 100 
mi cr ons and - 175 mi cr ons per  500- mi l l i met er  sampl e.

2. 1. 2   Dr yi ng or  Pr eser vat i on Gas

Fi l t er  ai r  and ni t r ogen gas conf or mi ng t o CGA G- 10. 1,  Gr ade E,  t o a 
100- mi cr on l evel  ( absol ut e) .   Ensur e t hat  t he oi l  cont ent  i s  no gr eat er  
t han 3 par t s per  mi l l i on ( ppm)  by wei ght  and t hat  t he moi st ur e cont ent  not  
gr eat er  t han 24 ppm by vol ume.

2. 1. 3   Fi l t er  Di scs

Pr ovi de pol yt et r af l uor oet hyl ene ( PTFE) - f i ber  f i l t er  di scs wi t h 5- mi cr ons 
pores.

2. 1. 4   Ni t r i c  Aci d

Conf or m t echni cal - gr ade ni t r i c  aci d t o SEMI  C35.
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2. 1. 5   Ci t r i c  Aci d

Pr ovi de i ndust r i al - gr ade ci t r i c  aci d.

2. 1. 6   Mur i at i c Aci d ( Hydr ochl or i c)

Conf or m Mur i at i c  aci d t o ASTM E1146.

2. 1. 7   Hydr of l uor i c Aci d

Conf or m hydr of l uor i c aci d t o SEMI  C28.

2. 1. 8   Nor mal  -  Pr opyl  Br omi de

**************************************************************************
NOTE:   Do not  use nor mal  -  pr opyl  br omi de f or  vessel  
c l eani ng wher e t ank ent r y i s  r equi r ed or  wi t h 
oxygen- r el at ed ser vi ces.

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

Do not  use nor mal  -  pr opyl  br omi de wi t h oxygen ser vi ce.

Ensur e t hat  t he sol vent  used f or  t est i ng or  f or  i mmer si on c l eani ng conf or ms 
to ASTM D6368,  wi t h no par t i c l e over  175 mi cr ons i n any di mensi on and no 
mor e t han 5 par t i c l es f r om 100 t o 175 mi cr ons i n s i ze.

Ensur e t hat  t he sol vent  used f or  vapor  degr easi ng c l eani ng pr ocesses of  
st ai nl ess st eel  component s conf or ms t o ASTM D6368.

2. 1. 9   Tape

Pr ovi de wat er pr oof ,  pr essur e- sensi t i ve t ape,  wi t h pl ast i c- f i l m backi ng 
mat er i al ,  sui t abl e f or  a t emper at ur e r ange of  mi nus 54 t o 71 degr ees C 
mi nus 65 degr ees F t o pl us 160 degr ees F.

2. 1. 10   Pol yet hyl ene Fi l m

Ensur e t hat  pol yet hyl ene f i l m conf or ms t o ASTM D4635,  Type [ 1]  [ _____] .

2. 1. 11   Low- Wat er - Vapor  Tr ansmi ssi on Fi l m

**************************************************************************
NOTE:   Ensur e mat er i al  meet s t he r equi r ement s of  MI L 
B- 22191F,  Type 1.   ACLAR 33C,  as manuf act ur ed by 
Al l i ed Chemi cal  Cor p.  t o compl y wi t h t hi s 
requirement.

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

Pr ovi de a t r anspar ent ,  f l exi bl e,  t her mopl ast i c f i l m mat er i al ,  made f r om 
f l uor i nat ed- chl or i nat ed r esi ns,  hi ghl y r esi st ant  t o chemi cal s and l i qui d 
oxygen.   The wat er - vapor  t r ansmi ssi on r at e cannot  be gr eat er  t han 0. 03 
gr ams per  64516 squar e mi l l i met er  0. 03 gr ams per  100 squar e i nches per  24 
hours.

2. 1. 12   Al umi num Foi l

Ensur e t hat  al umi num f oi l  conf or ms t o ASTM B479.
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2. 1. 13   Cer t i f i cat i on Tags

Pr ovi de cer t i f i cat i on t ags made of  100- per cent  bl eached chemi cal  wood pul p,  
coat ed,  wi t h a r ei nf or ced hol e,  and 300 mi l l i met er  12 i nch- l ong t y i ng 
[ wi r e]  [ t wi ne] .   Col or  i s  [ whi t e]  [ _____]  [ as speci f i ed] .

2. 1. 13. 1   Cer t i f i cat i on Tag Schedul e

**************************************************************************
NOTE:   Edi t  l i s t  as necessar y f or  t ags r equi r ed f or  
t he pr oj ect .

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

CERTI FI CATI ON TAGS

Tag Type Thickness
(millimeter)

Not e " A"
(kilograms)

Not e " B"
(grams)

[ Ti e Wi r e]
[millimeter]

20 0. 51 t o 0. 56 91 t 0 109 1,130 [0.64]

15 0. 38 t o 0. 43 68 t o 86 850 [0.64]

13 0. 33 t o 0. 38 59 t o 77 610 [0.46]

Not e " A" :   Basi s wei ght ,  500 sheet s,  572 by 724 mi l l i met er .

Not e " B" :   Tear i ng Resi st ance.   Tot al  of  bot h di r ect i ons,  ( mi ni mum) .

CERTI FI CATI ON TAGS

Tag Type Thickness
(inches)

Not e " A"
(pounds)

Not e " B"
(grams)

[ Ti e Wi r e]
[inches]

20 0. 020 t o 0. 022 200 t o 240 1,130 [0.025]

15 0. 015 t o 0. 017 150 t o 190 850 [0.025]

13 0. 013 t o 0. 015 130 t o 170 610 [0.018]

Not e " A" :   Basi s wei ght ,  500 sheet s,  22- 1/ 2 i nches by 28- 1/ 2 i nches.

Not e " B" :   Tear i ng Resi st ance.   Tot al  of  bot h di r ect i ons,  ( mi ni mum) .

Not e " A" :   Basi s wei ght ,  500 sheet s,  572 by 724 mi l l i met er  22-  1/ 2 by 28-  
1/ 2 i nches.

Not e " B" :   Tear i ng r esi st ance.   Tot al  of  bot h di r ect i ons,  ( mi ni mum) .

Pr ovi de pr epr i nt ed spaces f or  t he f ol l owi ng i nf or mat i on,  as appl i cabl e.   
Si ze t ags such t hat  t he i nf or mat i on i s l egi bl e when ent er ed wi t h an  
i ndel i bl e mar ki ng pen:

a.   Par t  or  i dent i f i cat i on number

b.   Manuf act ur er ' s ser i al  number

c.   Cont r act or  i dent i f i cat i on
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d.   Cl eani ng c l assi f i cat i on and speci f i cat i on i dent i f i cat i on

e.   Dat e of  c l eani ng

f .   Ser vi ce medi um or  i nt ended use

g.   Pr essur i z i ng medi um and i ni t i al  pr essur e

h.   Ti t l e,  dat e,  and number  of  t hi s speci f i cat i on

PART 3   EXECUTI ON

3. 1   FI ELD QUALI TY CONTROL

3. 1. 1   Test  Pr ocedur es

**************************************************************************
NOTE:   I f  t he speci f i ed syst em i s  i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Sect i on 01 86 12. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR MECHANI CAL SYSTEMS t o est abl i sh 
pr edi ct i ve and accept ance t est i ng cr i t er i a,  above 
and beyond t hat  l i s t ed bel ow.

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

Per f or m PT&I  t est s and pr ovi de submi t t al s as speci f i ed i n Sect i on 
01 86 12. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS.

3. 1. 1. 1   Par t i c l e Si ze Det er mi nat i on

Det er mi ne t he s i ze di st r i but i on,  and quant i t y of  sol i d par t i c l es r et ai ned 
on s i gni f i cant  sur f aces by r emovi ng and measur i ng par t i c l es on a mi ni mum 5 
per cent  r epr esent at i ve sampl e of  t he t ot al  sur f ace.

Ensur e t hat  sol i d- par t i c l e cont ami nat i on per  92903 squar e mi l l i met er  1 
squar e f oot  of  s i gni f i cant  sur f ace,  when det er mi ned by t he f ol l owi ng 
pr ocedur e,  does not  exceed t he speci f i ed amount :

a.   Est i mat e or  measur e t he s i ze of  t he ar ea t o be sampl ed.   Fl ush t he 
sel ect ed sampl e sur f ace wi t h appr oxi mat el y 500 mi l l i l i t er  33 ounces of  
demi ner al i zed wat er  per  92903 squar e mi l l i met er  1 squar e f oot .

b.   For  i ndi v i dual  smal l  component s havi ng l ess t han 92903 squar e mi l l i met er
 1 squar e f oot  of  sur f ace ar ea,  use a mi ni mum of  500 mi l l i l i t er  of  
f l ushi ng f l ui d.

c.   For  pi pi ng and l ar ge component s havi ng gr eat er  t han 836127 squar e 
mi l l i met er  3 squar e f eet  of  sur f ace ar ea,  col l ect  and anal yze 3 
separ at e sampl es.

d.   Sampl e pi pi ng and pi pi ng syst ems at  3 separ at e l ocat i ons as di r ect ed by 
t he Cont r act i ng Of f i cer .

e.   Dur i ng sampl i ng,  ensur e t he f l ow vel oci t y t hr ough t he pi pe exceeds 2. 44 
met er  8 f eet  per  second,  or  i s  as appr oved by t he Cont r act i ng Of f i cer .

f .   Cat ch t he ent i r e quant i t y of  t he f l ushi ng f l ui d i n a pr ecl eaned 
container.
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g.   Tr ansf er  an equal  quant i t y of  t he unused f l ushi ng f l ui d i nt o a second 
pr ecl eaned cont ai ner .

h.   Fi l t er  bot h sampl es of  f l ushi ng f l ui d t hr ough a f i l t er  di sc and exami ne 
t he r esi due under  a 10 power  t o 45- power  st er eomi cr oscope.   The 
di f f er ence i n par t i c l e count  i n each si ze r ange r epr esent s t he sol i d 
par t i c l e cont ami nat i on of  t he ent i r e sur f ace exami ned.   I f  t he 
al l owabl e l i mi t  i s  exceeded i n any r ange,  r ecl ean t he ent i r e sur f ace 
and r epeat  t he t est .

Af t er  sat i sf act or y compl et i on of  t he par t i c l e- s i ze det er mi nat i on,  dr y al l  
sur f aces and pr ot ect  t he sur f aces agai nst  cor r osi on or  r econt ami nat i on i n 
accor dance wi t h t he pr ocedur es i dent i f i ed i n t hi s Sect i on,  and mar k as 
specified.

3. 1. 1. 2   Moi st ur e Det er mi nat i on

Vi sual l y exami ne smal l  component s and assembl i es wi t h al l  s i gni f i cant  
sur f aces exposed f or  t he pr esence of  sur f ace moi st ur e.   Det er mi ne moi st ur e 
cont ent  of  sur f aces i n t anks,  pi pi ng sect i ons and syst ems as f ol l ows:

a.   Set  up a f l ow of  pur ge gas t hr ough t he t ank or  syst em t hat  cont act s al l  
s i gni f i cant  sur f aces.   Sever al  checks may be r un cover i ng di f f er ent  
por t i ons of  t he syst em i n or der  t o ensur e t he f l ow of  pur ge gas over  
al l  s i gni f i cant  sur f aces.

b.   Use a dr y,  oi l - f r ee ni t r ogen pur ge gas.   Whi l e t he gas i s f l owi ng,  do 
not  al l ow t he vel oci t y of  pur ge gas at  any poi nt  i n t he syst em bei ng 
checked t o exceed 0. 30 met er  60 f eet  per  mi nut e.

c.   Mai nt ai n t he syst em under  a st at i c l ockup f or  at  l east  8 hour s bef or e 
sampling.

d.   Measur e t he moi st ur e cont ent  of  t he ef f l uent  gas usi ng a dew poi nt  
meter.

e.   Rej ect i on and cor r ect  moi st ur e- vapor  l evel s above t he speci f i cat i on i n 
t anks,  syst ems,  or  sub- syst ems.   Cont i nue t he dr yi ng pr ocess unt i l  a 
sat i sf act or y moi st ur e- vapor  l evel  i s  measur ed.

3. 1. 1. 3   Aci di t y or  Al kal i ni t y

Test  t he ext er nal  and i nt er nal  sur f aces of  c l eaned and r i nsed component s 
wi t h pH- i ndi cat i ng paper  whi l e t he component  i s  st i l l  wet  f r om t he l ast  
r i nse or  af t er  wet t i ng t he t est  sur f ace wi t h a f ew dr ops of  di st i l l ed 
wat er .   Ensur e t hat  t he c l eaned ar ea r egi st er s a pH bet ween [ 5. 0 and 
8. 0] [ _____]  aci di t y or  al kal i ni t y  al ong t he sur f ace.

3. 1. 2   Qual i t y Assur ance Test s

Mai nt ai n cur r ent  i nspect i on r ecor ds of  exami nat i ons and t est s and pr ovi de 
t he i nspect i on r ecor ds t o t he Cont r act i ng Of f i cer  on r equest .

3. 1. 2. 1   Test s Requi r ement s f or  Cl ass I  Cl eanl i ness

a.   Sol i d- Par t i c l e Cont ami nat i on

Conduct  a mi cr oscopi cal  par t i c l e popul at i on anal ys i s i n accor dance wi t h 
ASTM F312.   Compl y wi t h t he f ol l owi ng cr i t er i a t o det er mi ne c l eanl i ness 
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acceptability:

( 1)  No par t i c l es gr eat er  t han 500 mi cr ons i n any di mensi on.

( 2)  Not  mor e t han 5 par t i c l es bet ween 150 and 500 mi cr ons.

( 3)  Not  mor e t han 100 par t i c l es bet ween 5 and 150 mi cr ons.

( 4)  Fewer  t han 10 f i ber s per  92903 squar e mi l l i met er  one squar e f oot  
of  s i gni f i cant  sur f ace.

( 5)  Maxi mum f i ber - l engt h cannot  exceed [ 500]  [ _____]  mi cr ons.

Par t i c l e popul at i on anal ysi s ( Aut omat i c Par t i c l e Count er s)  may be used f or  
t he f i nal  ver i f i cat i on of  c l eanl i ness,  pr ovi ded t he i ndi v i dual  count er s 
have demonst r at ed accur acy and r epeat abi l i t y ,  whi ch cor r el at es wi t h t he 
accept ed anal yt i cal  met hods,  and ar e appr oved by t he Cont r act i ng Of f i cer .

b.   Moi st ur e Cont ent

I f  t he i nf l uent  ai r  at  t he poi nt  of  del i ver y has a dew poi nt  of  mi nus 62 
degr ees C 80 degr ees F or  col der ,  ensur e t he ef f l uent  dew poi nt  i s  mi nus 51 
degr ees C 60 degr ees F or  col der ,  as measur ed i n ef f l uent  pur ge gas.

I f  t he dew poi nt  of  t he f ur ni shed gas i s war mer  t han mi nus 62 degr ees C 80 
degr ees F,  ensur e t he dew poi nt  of  t he ef f l uent  i s  wi t hi n mi nus 7 degr ees C 
20 degr ees F of  t he i nf l uent .

c.   Aci di t y or  Al kal i ni t y

[ As speci f i ed. ]  [ _____]

d.   Nonvol at i l e Resi due Cont ami nat i on

Per f or m Nonvol at i l e Resi due Cont ami nat i on ( NVRC)  sol vent  f l ush t est i ng as a 
f i nal  f l ush and cl eanl i ness ver i f i cat i on t est .   Ensur e t hat  t est  pr ocedur es 
conf or m t o t he f ol l owi ng accept ed met hod:

( 1)  Gr avi met r i c NVR Anal ysi s Met hod -  Evapor at e t he f i l t er ed sol vent  
sampl e t o det er mi ne t he NVR cont ent  i n accor dance wi t h ASTM F331.

( 2)  Sol vent  Pur i t y Met er  -  Use sol vent  pur i t y met er  Model  SP- 1000,  
whi ch i s manuf act ur ed by t he Vi r t i s  Co. ,  Gar di ner ,  New Yor k;  and 
whi ch cor r el at es wi t h accept ed anal yt i cal  met hods f or  demonst r at ed 
accur acy and r epeat abi l i t y ,  and i s appr oved by t he Cont r act i ng 
Officer.

( 3)  I nf r ar ed Spect r ophot omet r i c NVR Anal ysi s Met hod -  I nf r ar ed ( I R)  
spect r ophot omet r i c NVR anal ysi s of  sol vent  sampl es may be used i f  
t he f ol l owi ng appl y:

( a)  The met hod quant i f i es hydr ocar bons and ot her  cont ami nant s t hat  
ar e r eact i ve wi t h l i qui d oxygen.

( b)  The anal ysi s met hod has demonst r at ed accur acy and 
r epeat abi l i t y  and i s appr oved by t he Cont r act i ng Of f i cer .

NVRC cannot  exceed 0. 001 gr ams per  92903 squar e mi l l i met er  0. 001 gr ams per  
squar e f oot  of  sur f ace ar ea.
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3. 1. 2. 2   Test s Requi r ement s f or  Cl ass I I  Cl eanl i ness

a.   Sol i d Par t i c l e Cont ami nat i on

Compl y wi t h t he f ol l owi ng cr i t er i a t o det er mi ne c l eanl i ness accept abi l i t y :

( 1)  No par t i c l es gr eat er  t han 500 mi cr ons i n any di mensi on.

( 2)  Not  mor e t han 5 par t i c l es bet ween 150 mi cr ons and 500 mi cr ons.

( 3)  Not  mor e t han 100 par t i c l es bet ween 5 mi cr ons and 150 mi cr ons.

( 4)  Fewer  t han 10 f i ber s per  92903 squar e mi l l i met er  1 squar e f oot  of  
s i gni f i cant  sur f ace.

( 5)  Maxi mum f i ber  l engt h cannot  exceed [ 500]  [ _____]  mi cr ons.

b.   Moi st ur e Cont ent

I f  t he i nf l uent  ai r  has a dew poi nt  of  mi nus 54 degr ees C 65 degr ees F or  
col der  at  t he poi nt  of  del i ver y,  ensur e t he ef f l uent  dew poi nt  ar e mi nus 43 
degr ees C 45 degr ees F or  col der ,  as measur ed i n t he ef f l uent  pur ge gas.

I f  t he dew poi nt  of  t he f ur ni shed gas i s war mer  t han mi nus 54 degr ees C 65 
degr ees F,  ensur e t he dew poi nt  of  t he ef f l uent  gas i s wi t hi n mi nus 7 
degr ees C 20 degr ees F of  t he i nf l uent .

3. 1. 2. 2. 1   Aci di t y or  Al kal i ni t y

As speci f i ed.

3. 1. 2. 3   Test s Requi r ement s f or  Cl ass I I I  Cl eanl i ness

3. 1. 2. 3. 1   Sol i d Par t i c l e Cont ami nat i on

Compl y wi t h t he f ol l owi ng cr i t er i a t o det er mi ne c l eanl i ness accept abi l i t y :

a.   No par t i c l es gr eat er  t han 1500 mi cr ons i n any di mensi on.

b.   Not  mor e t han 50 par t i c l es bet ween 150 mi cr ons and 1500 mi cr ons.

c.   Not  mor e t han 500 par t i c l es bet ween 5 mi cr ons and 150 mi cr ons.

d.   Fewer  t han 50 f i ber s per  92903 squar e mi l l i met er  1 squar e f oot  of  
s i gni f i cant  sur f ace.

e.   Maxi mum f i ber  l engt h cannot  exceed [ _____]  mi cr ons.

3. 1. 2. 3. 2   Moi st ur e Cont ent

Ensur e t hat  t ot al  quant i t y of  moi st ur e sol vent s,  and pr oduct s,  i ncl udi ng 
bot h absor bed sur f ace f i l m and vapor  pr esent  i n t he ent i r e syst em subj ect  
t o Cl ass I I I  c l eanl i ness r equi r ement s,  does not  exceed 150 ppm by vol ume as 
measur ed i n t he ef f l uent  pur ge gas.

3. 1. 3   I nspect i on Pr ocedur es

The Gover nment  r eser ves t he r i ght  t o per f or m any i nspect i ons set  f or t h i n 
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t he speci f i cat i on wher e such i nspect i ons ar e deemed necessar y t o ensur e 
t hat  t he wor k conf or ms t o t he pr escr i bed r equi r ement s.

3. 1. 3. 1   Vi sual  Exami nat i on

Vi sual l y i nspect  s i gni f i cant  sur f aces of  c l eaned component s f or  moi st ur e 
and f or ei gn mat er i al  such as cor r osi on,  scal e,  di r t ,  hydr ocar bons,  cr ayon,  
and si mi l ar  mat er i al s.   Use a f l ashl i ght  or  bor escope t o exami ne i nt er nal  
sur f aces.   The pr esence of  v i s i bl e cont ami nat i on wi l l  r esul t  i n r ej ect i on 
by t he Cont r act i ng Of f i cer  and necessi t at e r ecl eani ng of  t he i t em.   
Scal e- f r ee di scol or at i on caused by wel di ng and passi vat i on i s per mi t t ed.

3. 1. 3. 2   Ul t r avi ol et  Li ght  Exami nat i on

Exami ne si gni f i cant  sur f aces of  c l eaned component s usi ng an ul t r a- v i ol et  
l i ght  of  at  l east  100 wat t s and pr oduci ng a wavel engt h of  appr oxi mat el y 366 
nanomet er  3660 angst r om uni t s.   Pr esence of  f l uor escent  par t i c l es on ar eas 
of  any sur f ace,  met al l i c  or  nonmet al l i c ,  wi l l  r esul t  i n r ej ect i on by t he 
Cont r act i ng Of f i cer  and necessi t at e r ecl eani ng of  t he i t em.   Any component  
or  mat er i al ,  ei t her  met al l i c  or  nonmet al l i c ,  f r om whi ch f l uor escence cannot  
be el i mi nat ed wi l l  be r ej ect ed and r epl aced at  no f ur t her  cost  t o t he 
Government.

3. 1. 4   Qual i t y Assur ance I nspect i ons

Except  as speci f i ed her ei n,  per f or m t he f ol l owi ng i nspect i ons on al l  
component s,  assembl i es,  and syst ems.

3. 1. 4. 1   I nspect i ons f or  Cl ass I  Cl eanl i ness Requi r ement s

a.   Vi sual  Exami nat i on:   As speci f i ed,  under  a st r ong whi t e l i ght .

b.   Ul t r avi ol et  Li ght  Exami nat i on:   As speci f i ed.

3. 1. 4. 2   I nspect i ons f or  Cl ass I I  Cl eanl i ness Requi r ement s

a.   Vi sual  Exami nat i on:   As speci f i ed,  under  a st r ong whi t e l i ght .

b.   Ul t r avi ol et  Li ght  Exami nat i on:   As speci f i ed.

3. 1. 4. 3   I nspect i ons f or  Cl ass I I I  Cl eanl i ness Requi r ement s

a.   Vi sual  Exami nat i on:   As speci f i ed,  under  a st r ong whi t e l i ght .

b.   Ul t r avi ol et  Li ght  Exami nat i on:   As speci f i ed.

3. 1. 4. 4   I nspect i ons f or  Cl ass I V Cl eanl i ness Requi r ement s

Vi sual  Exami nat i on:   As speci f i ed,  under  nor mal  shop l i ght i ng condi t i ons.

3. 2   ADJUSTI NG AND CLEANI NG

Not i f y t he Cont r act i ng Of f i cer  at  l east  48 hour s bef or e t he t i me 
Gover nment - f ur ni shed ai r ,  gaseous ni t r ogen,  and demi ner al i zed wat er  ar e 
r equi r ed f or  c l eani ng pur poses.

Remove al l  gr oss cont ami nat i on by mechani cal  pr ocesses,  f l ushi ng,  or  
hi gh- vel oci t y bl owdown bef or e f i nal  c l eani ng.   Accompl i sh mechani cal  and 
el ect r i cal  t est i ng af t er  pr ecl eani ng and bef or e f i nal  c l eani ng.   Pr ecl ean 
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al l  l engt hs of  pi pe,  f i t t i ngs,  and pi pi ng syst em component s bef or e wel di ng 
and assembl y.

Tr eat  cor r osi on- r esi st ant  st eel  assembl i es usi ng pi ckl i ng and passi vat i ng 
pr ocesses t o pr event  l at ent  cor r osi on or  cont ami nat i on.

Di sassembl e and cl ean assembl i es ( or  c l ean bef or e or i gi nal  assembl y)  not  
sui t abl e f or  c l eani ng as assembl ed  Thi s appl i es t o assembl i es composed of  
mat er i al s r equi r i ng di f f er ent  c l eani ng pr ocedur es,  or  assembl i es f r om whi ch 
c l eani ng sol ut i ons cannot  be adequat el y dr ai ned.

Loosen f l anged j oi nt s as r equi r ed dur i ng t he c l eani ng pr ocedur e t o ensur e 
compl et e dr ai nage of  c l eani ng and r i nsi ng sol ut i ons.

3. 3   CLOSEOUT ACTI VI TI ES

3. 3. 1   Wast e Di sposal

**************************************************************************
NOTE:   Fur ni sh speci f i c  wast e col l ect i on cr i t er i a,  
def i ni ng wast e management  gui del i nes f or  t he 
Cont r act or  t o f ol l ow,  no l at er  t han t he 
pr e- const r uct i on conf er ence.

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

Det er mi nat i on as t o whet her  wast e f l ui ds or  mat er i al s gener at ed dur i ng 
c l eani ng oper at i ons ar e hazar dous,  cont r ol l ed,  non- hazar dous,  or  
non- cont r ol l ed i s made by t he [ _____] .

Coor di nat e wast e- gener at i on act i v i t i es wi t h t he [ Hazar dous Wast e Sect i on]  
[ _____] .   As a mi ni mum,  f ur ni sh sui t abl e cont ai ner s and t ankage t o col l ect ,  
t r anspor t ,  and of f l oad t he col l ect ed wast e i n desi gnat ed [ t ankage]  
[ _____] .   St or e t he wast e f or  a mi ni mum of  [ 7]  [ 30]  [ _____]  cal endar  days 
af t er  t he st or age cont ai ner  i s  f i l l ed t o capaci t y.

[ The Gover nment  wi l l  di spose of  hazar dous wast e and cont r ol l ed wast e.

] Di spose nonhazar dous wast es and noncont r ol l ed wast es at  no addi t i onal  cost  
t o t he Gover nment .   Di spose of  nonhazar dous or  noncont r ol l ed wast e [ of f s i t e 
as appr oved by t he Gover nment ]  [ _____] .   [ Di sposal  of  t hese f l ui ds or  
mat er i al s i s  not  per mi t t ed at  [ _____] . ]

3. 4   PROTECTION

For  [ Cl ass I , ]  [ and]  [ Cl ass I I , ]  [ and]  [ Cl ass I I I ]  c l eani ng l evel s,  pl ace 
pr ot ect ed component s t hat  ar e not  i nst al l ed i n a c l ean pol yet hyl ene bag.   
Pur ge t he bag wi t h dr y,  oi l - f r ee gas and heat - seal  t he ends of  t he bag t o 
ensur e an i ner t  package dur i ng st or age.   Pl ace t he bagged component  i n a 
second heat - seal ed and pur ged pol yet hyl ene bag wi t h a c l eani ng 
cer t i f i cat i on t ag pl aced i n t he second bag.   Gi ve equi val ent  pr ot ect i on t o 
component s t hat  cannot  be pl aced i n a pol yet hyl ene bag and pl ace a t ag near  
each seal ed openi ng used i n t he c l eani ng pr ocedur e.

3. 4. 1   Pr ot ect i on f or  Cl ass I  Cl eanl i ness Requi r ement s

I mmedi at el y af t er  pr ecl eani ng,  c l eani ng,  and dr yi ng,  pr ot ect  s i gni f i cant  
sur f aces subj ect  t o Cl ass I  c l eanl i ness r equi r ement s f r om r econt ami nat i on 
by cover i ng t he sur f aces or  openi ngs wi t h a mi ni mum of  t wo l ayer s of  Low 
Wat er - vapor  t r ansmi ssi on f i l m.   Secur e t he f i l m and r ei nf or cei t   wi t h 
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pr essur e- sensi t i ve t ape.

3. 4. 2   Pr ot ect i on f or  Cl ass I I  Cl eanl i ness Requi r ement s

I mmedi at el y af t er  c l eani ng and dr yi ng,  pr ot ect  s i gni f i cant  sur f aces subj ect  
t o Cl ass I I  c l eanl i ness r equi r ement s f r om r econt ami nat i on by cover i ng t he 
sur f aces or  openi ngs wi t h [ al umi num f oi l ]  [ or ]  [ a mi ni mum of  t wo l ayer s of  
pol yet hyl ene f i l m]  [ or ]  [ pr ecl eaned dr y cover s] ,  secur ed and r ei nf or ced 
wi t h pr essur e- sensi t i ve t ape.

3. 4. 3   Pr ot ect i on f or  Cl ass I I I  Cl eanl i ness Requi r ement s

I mmedi at el y af t er  c l eani ng and dr yi ng,  pr ot ect  s i gni f i cant  sur f aces subj ect  
t o Cl ass I I I  c l eanl i ness r equi r ement s f r om r econt ami nat i on by cover i ng t he 
sur f aces or  openi ngs wi t h [ al umi num f oi l ]  [ or ]  [ a mi ni mum of  t wo l ayer s of  
pol yet hyl ene f i l m]  [ or ]  [ pr ecl eaned dr y cover s] ,  secur ed and r ei nf or ced 
wi t h pr essur e- sensi t i ve t ape.

3. 4. 4   Pr ot ect i on f or  Cl ass I V Cl eanl i ness Requi r ement s

Dr ai n l i qui ds f r om al l  par t s of  t he syst em and seal  openi ngs wi t h [ al umi num 
f oi l ]  [ or ]  [ pol yet hyl ene bags]  [ or ]  [ appr oved devi ces] .

        - -  End of  Sect i on - -
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