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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 ur bi ne oi l  f or  hydr oel ect r i c  power  
plants.

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   SUMMARY

Thi s speci f i cat i on i ncl udes z i nc and chl or i ne- f r ee r ust  and oxi dat i on 
i nhi bi t ed ( R&O)  mi ner al  oi l s  f or  use i n hydr aul i c t ur bi ne and gener at or  
bear i ngs,  Kapl an t ur bi ne hubs,  hydr aul i c- t ur bi ne gover nor s,  and ot her  
appl i cat i ons,  wher e hi gh gr ade t ur bi ne oi l  havi ng ant i - cor r osi on,  ant i  
oxi dat i on,  and ant i  f oami ng pr oper t i es i s r equi r ed.

1. 2   REFERENCES

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

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

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

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM D130 ( 2018)  St andar d Test  Met hod f or  
Cor r osi veness t o Copper  f r om Pet r ol eum 
Pr oduct s by Copper  St r i p Test

ASTM D1401 ( 2018b)  St andar d Test  Met hod f or  Wat er  
Separ abi l i t y  of  Pet r ol eum Oi l s and 
Synt het i c Fl ui ds

ASTM D2270 ( 2010;  R 2016)  St andar d Pr act i ce f or  
Cal cul at i ng Vi scosi t y I ndex f r om Ki nemat i c 
Vi scosi t y at  40 and 100° C

ASTM D2272 ( 2014a)  St andar d Test  Met hod f or  Oxi dat i on 
St abi l i t y  of  St eam Tur bi ne Oi l s by 
Rot at i ng Pr essur e Vessel

ASTM D3427 ( 2014a;  E 2015)  St andar d Test  Met hod f or  
Ai r  Rel ease Pr oper t i es of  Pet r ol eum Oi l s

ASTM D4057 ( 2012;  R 2018)  St andar d Pr act i ce f or  
Manual  Sampl i ng of  Pet r ol eum and Pet r ol eum 
Products

ASTM D4177 ( 2016;  E 2017)  St andar d Pr act i ce f or  
Aut omat i c Sampl i ng of  Pet r ol eum and 
Pet r ol eum Pr oduct s

ASTM D445 ( 2018)  St andar d Test  Met hod f or  Ki nemat i c 
Vi scosi t y of  Tr anspar ent  and Opaque 
Li qui ds ( and Cal cul at i on of  Dynami c 
Viscosity)

ASTM D6304 ( 2016;  E 2016)  St andar d Test  Met hod f or  
Det er mi nat i on of  Wat er  i n Pet r ol eum 
Pr oduct s,  Lubr i cat i ng Oi l s,  and Addi t i ves 
by Coul omet r i c Kar l  Fi scher  Ti t r at i on

ASTM D664 ( 2018;  E 2018)  St andar d Test  Met hod f or  
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Aci d Number  of  Pet r ol eum Pr oduct s by 
Pot ent i omet r i c Ti t r at i on

ASTM D665 ( 2014;  E 2015)  St andar d Test  Met hod f or  
Rust - Pr event i ng Char act er i st i cs of  
I nhi bi t ed Mi ner al  Oi l  i n t he Pr esence of  
Water

ASTM D7155 ( 2011)  St andar d Pr act i ce f or  Eval uat i ng 
Compat i bi l i t y  of  Mi xt ur es of  Tur bi ne 
Lubr i cat i ng Oi l s

ASTM D892 ( 2013;  E 2016)  St andar d Test  Met hod f or  
Foami ng Char act er i st i cs of  Lubr i cat i ng Oi l s

ASTM D92 ( 2012a)  St andar d Test  Met hod f or  Fl ash and 
Fi r e Poi nt s by Cl evel and Open Cup Test er

ASTM D943 ( 2017)  St andar d Test  Met hod f or  Oxi dat i on 
Char act er i st i cs of  I nhi bi t ed Mi ner al  Oi l s

ASTM D97 ( 2017b)  St andar d Test  Met hod f or  Pour  
Poi nt  of  Pet r ol eum Pr oduct s

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 11171 ( 2016)  Hydr aul i c  Fl ui d Power  -  Cal i br at i on 
of  Aut omat i c Par t i c l e Count er s f or  Li qui ds

I SO 4406 ( 2017)  Hydr aul i c  Fl ui d Power  -  Fl ui ds -  
Met hod f or  Codi ng t he Level  of  
Cont ami nat i on by Sol i d Par t i c l es

1. 3   SUBMITTALS

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

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

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

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

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

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

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

SD- 03 Pr oduct  Dat a

Chemi cal  and Physi cal  Char act er i s t i cs;  G[ ,  [ _____] ]

  Submi t  t he cer t i f i ed t est  dat a f or  appr oval  30 days bef or e t he 
oi l  del i ver y.

SD- 04 Sampl es 

Tur bi ne Oi l ;  G[ ,  [ _____] ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

**************************************************************************
NOTE:   The met hod of  shi pment ,  t ype of  cont ai ner s,  
del i ver y dat es,  del i ver y poi nt ,  del i ver y poi nt  of  
cont act ,  and ot her  r equi r ed i nf or mat i on shoul d be 
i ncl uded i n appr opr i at e sect i ons of  t he cont r act  
specifications.

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

Del i ver  t he oi l  accor di ng t o t he del i ver y r equi r ement s speci f i ed el sewher e 
i n t hi s cont r act .

PART 2   PRODUCTS

2. 1   GENERAL REQUI REMENTS

2. 1. 1   Properties

Pr ovi de t ur bi ne oi l  whi ch i s a bl end of  v i r gi n pet r ol eum- based st ocks pl us 
addi t i ves,  f r ee of  z i nc and chl or i ne,  r esul t i ng i n hi gh- gr ade t ur bi ne oi l  
havi ng ant i - r ust ,  ant i - oxi dat i on and ant i - f oami ng pr oper t i es sui t abl e f or  
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use i n hydr aul i c  t ur bi nes,  gener at or  bear i ngs,  Kapl an t ur bi ne hubs and 
r el at ed appl i cat i ons.   Chemi cal  and physi cal  char act er i st i cs of  oi l  shal l  
meet  or  exceed t he r equi r ement s l i s t ed i n TABLE 1.   Oi l  char act er i s t i cs 
shal l  be det er mi ned by t est s conduct ed i n accor dance wi t h t he t est s met hods 
as not ed i n t he t abl e.

**************************************************************************
NOTE:   Del et e br acket ed par t  of  par agr aph f or  new 
const r uct i on.   When sol i c i t i ng f or  new cont r act s or  
or der s usi ng t hi s speci f i cat i on f or  pur chase of  
t ur bi ne oi l ,  t hat  wi l l  be mi xed wi t h t he i n- ser vi ce 
oi l  or  as a r epl acement  oi l ,  t he Gover nment  shoul d 
r equi r e al l  of f er or s t o pr ovi de a 4- l i t er  ( 1- gal l on)  
sampl e of  t he pr oposed oi l ,  whi ch must  meet  t he 
r equi r ement s of  t hi s speci f i cat i on i n or der  t o be 
el i gi bl e f or  awar d.   The Gover nment  may t est  t hi s 
oi l  f or  compat i bi l i t y  wi t h t he i n- ser vi ce oi l  by 
sendi ng a por t i on ( 1 L ( 1 qt )  of  new oi l  i n an 
unmar ked cont ai ner ,  and a sampl e of  i n- ser vi ce oi l  
t o a l ab.   Pr i or  t o awar di ng t he cont r act ,  t he 
compat i bi l i t y  of  new oi l  must  be ver i f i ed by t he 
ASTM D7155 t est ,  St andar d Pr act i ce f or  Eval uat i ng 
Compat i bi l i t y  of  Mi xt ur es of  Tur bi ne Lubr i cat i ng 
Oi l s.   The r emai ni ng quant i t y of  new oi l  shoul d be 
r et ai ned by t he Gover nment  f or  possi bl e f ur t her  
t est i ng.   Compat i bi l i t y  t est i ng shoul d be per f or med 
at  no char ge t o t he bi dder s.

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

Submi t  a sampl e of  4 L 1 gal l on of  oi l [  al ong wi t h t he pr oposal .   Thi s oi l  
shal l  be c l osel y r epr esent at i ve t o t he oi l  bei ng of f er ed i n t he pr oposal .   
The Gover nment  pl ans t o send a l i t er  quar t  of  t hi s  oi l  i n an unmar ked 
cont ai ner  t o an i ndependent  l abor at or y f or  compat i bi l i t y  t est i ng wi t h t he 
i n- ser vi ce oi l .   The compat i bi l i t y  t est i ng wi l l  be per f or med at  no char ge 
t o t he pr ospect i ve bi dder .   I f  t he submi t t ed oi l  sampl e i s f ound t o be 
i ncompat i bl e wi t h t he i n- ser vi ce oi l ,  t hi s oi l  wi l l  not  be f ur t her  
consi der ed i n t he Cont r act  awar di ng pr ocess] .

2. 1. 2   Chemi cal  And Physi cal  Char act er i s t i cs

**************************************************************************
NOTE:   Addi t i onal  char act er i st i cs or  changes i n 
l i s t ed val ues shoul d not  be i ncl uded i n t he 
speci f i cat i ons wi t hout  pr i or  consul t at i on wi t h t he 
t echni cal  pr oponent  of  t he speci f i cat i on.   Cor ps 
Di st r i c t s/ Pr oj ect  of f i ces can cont act  Hydr oel ect r i c  
Desi gn Cent er  f or  assi st ance and/ or  r equest  
addi t i onal  i nf or mat i on/ c l ar i f i cat i on r el at ed t o t he 
i nf or mat i on cont ai ned i n t he ent i r e document

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

The t ur bi ne oi l  shal l  conf or m t o t he r equi r ement s est abl i shed i n TABLE 1 
when t est ed accor di ng t o t he st andar ds i ndi cat ed.   Submi t  cer t i f i ed t est  
dat a showi ng t hat  t he oi l  meet s or  exceeds char act er i st i cs val ues speci f i ed 
i n TABLE 1.
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TABLE 1:   CHEMI CAL AND PHYSI CAL CHARACTERI STI CS REQUI REMENTS AND TEST METHODS FOR
RUST AND OXI DATI ON ( R&O)  I NHI BI TED I SO  68 & 100 TURBI NE OI LS

Chemi cal  and Physi cal  
Characteristics

Requirements
I SO 68 Oi l

Requirements 
I SO 100 Oi l

Test  Met hod

Vi scosi t y at  40 C,  cent i st okes 
(cSt)

65 -  70 95 -  102 ASTM D445

Vi scosi t y I ndex,  mi ni mum 98 95 ASTM D2270

Fl ash Poi nt ,  mi ni mum,  C ( F) 204 ( 400) 210 ( 410) ASTM D92

Pour  Poi nt ,  maxi mum,  C ( F) - 9 ( 16) - 9 ( 16) ASTM D97

Aci d Number  ( AN)  mg KOH/ g,  
maximum

0.15 0.15 ASTM D664

Oxi dat i on St abi l i t y by Rot at i ng 
Pr essur e Vessel  Oxi dat i on Test  
( RPVOT) ,  mi nut es,  mi ni mum

500 500 ASTM D2272

Oxi dat i on Char act er i st i cs,  mg 
KOH/ g,   max

0.5* 0.5* ASTM D943

Rust  Pr event i ve 
Char act er i st i cs,  Pr ocedur es " A"  
and " B"

Pass Pass ASTM D665

Wat er  Cont ent ,  par t s per  
mi l l i on ( ppm) ,  max

250 250 ASTM D6304

Wat er  Separ abi l i t y of  Pet r ol eum 
Oil

40- 40- 0 ( 30) 40- 40- 0 ( 60) ASTM D1401

Cor r osi on f r om Oi l  by Copper  
St r i p Tar ni sh Test

Cl ass 1 Cl ass 1 ASTM D130

Foami ng char act er i st i cs af t er  5 mi nut es bl owi ng per i od:

Sequence 1,  f oam vol ume i n ml ,  
maximum

100 100 ASTM D892 ( Opt i on " A"  
excluded)

Sequence 2,  f oam vol ume i n ml ,  
maximum

50 50

Sequence 3,  f oam vol ume i n ml ,  
maximum

100 100

Foami ng char act er i st i cs af t er  10 mi nut es set t l i ng per i od:

Sequence 1,  f oam vol ume i n ml ,  
maximum

10 10 ASTM D892 ( Opt i on " A"  
excluded)

Sequence 2,  f oam vol ume i n ml ,  
maximum

0 0

Sequence 3,  f oam vol ume i n ml ,  
maximum

10 10
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TABLE 1:   CHEMI CAL AND PHYSI CAL CHARACTERI STI CS REQUI REMENTS AND TEST METHODS FOR
RUST AND OXI DATI ON ( R&O)  I NHI BI TED I SO  68 & 100 TURBI NE OI LS

Chemi cal  and Physi cal  
Characteristics

Requirements
I SO 68 Oi l

Requirements 
I SO 100 Oi l

Test  Met hod

Ai r  Rel ease Pr oper t i es,  
mi nut es,  max.

30 60 ASTM D3427

Cl eanl i ness,  I SO Code Par t i c l e 
Count ,  par t i c l e s i zes of  
gr eat er  t han 4,  6,  and 14 m ( c)

17/15/12(c 17/15/12(c I SO 4406 ( I SO 11171 
Cal)

Appearance Cl ear  and 
Bright

Cl ear  and 
Bright

Vi sual  Obser vat i on

At  t he concl usi on of  t he 1, 000 hour s t est ,  measur ed AN shoul d be 0. 5 or  
l ess.   I n addi t i on,  at  t hat  poi nt ,  t he oi l  and wat er  phases shal l  be 
exami ned f or  evi dence of  s l udge and cat al yst  met al  cor r osi on.   Per mi t t ed 
maxi mum l evel  of  t ot al  s l udge i n t he oi l  af t er  1000 hour s i s 50 mg/ kg.

2. 2   DEGRADATION

The physi cal  and chemi cal  pr oper t i es of  t he oi l  shal l  not  be degr aded 
( changed f r om t he speci f i ed val ues by f i l t r at i on t hr ough t wo- mi cr on 
mechani cal  t ype f i l t er s,  by cent r i f ugal  pur i f i cat i on,  t wo- mi cr on coal esci ng 
f i l t er s,  bal anced char ge aggl omer at i on or  by vacuum t ype pur i f i er ,  al l  of  
whi ch have been desi gned f or  t ur bi ne oi l .

2. 3   HOMOGENEITY

Addi t i ve agent s shal l  r emai n uni f or ml y di st r i but ed t hr oughout  t he oi l  at  
al l  t emper at ur es above t he pour  poi nt  and up t o 120 degr ees C 250 degr ees F.   
When t he oi l  i s  cool ed bel ow t he pour  poi nt ,  i t  shal l  r egai n homogenei t y 
whi l e st andi ng at  t emper at ur es of  5 degr ees C 10 degr ees F above t he pour  
poi nt ,  and r et ai n c l ear  and br i ght  appear ance.

[ 2. 4   COMPATIBILITY

**************************************************************************
NOTE:   Del et e bt hi s par agr aph f or  new const r uct i on.   
Compat i bi l i t y  bet ween new oi l  and i n- ser vi ce oi l s  
must  be eval uat ed and det er mi ned by l ab t est i ng.   
Onl y oi l s  f ound t o be compat i bl e shal l  be mi xed wi t h 
i n- ser vi ce oi l  or  used as r epl acement  oi l .   The 
compat i bi l i t y  t est i ng i s necessar y because t he new 
oi l s cur r ent l y r eadi l y avai l abl e on t he mar ket  may 
have been f or mul at ed wi t h di f f er ent  addi t i ves,  whi ch 
may not  be f ul l y  compat i bl e wi t h addi t i ves of  t he 
i n- ser vi ce oi l s .

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

Bef or e t he oi l  i s  bei ng pur chased f or  addi t i on t o exi st i ng ( i n- ser v i ce)  oi l  
or  as r epl acement  oi l ,  t he Gover nment  wi l l  send sampl es of  new and 
i n- ser vi ce oi l  t o an i ndependent  commer ci al  l abor at or y f or  eval uat i on of  
compat i bi l i t y  bet ween t he t wo oi l s .   Compat i bi l i t y  eval uat i on wi l l  be 
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per f or med i n accor dance wi t h ASTM D7155 t est .   The t est  wi l l  be per f or med 
wi t h t he f ol l owi ng r at i os,  100 per cent  new oi l ,  90 per cent  new oi l  10 
per cent  ol d oi l ,  50 per cent  new oi l  50 per cent  ol d oi l ,  90 per cent  ol d oi l  
10 per cent  new oi l  and 100 per cent  ol d oi l .   Cont act  t he Cont r act i ng 
Of f i cer  t o obt ai n a r epr esent at i ve sampl e of  t he i n- ser vi ce oi l  necessar y 
i f  t he oi l  suppl i er  wi shes t o conduct  t he t est  i ndependent l y.

] PART 3   EXECUTI ON

3. 1   PRE- DELI VERY TESTI NG

**************************************************************************
NOTE:   Del et e br acket ed par t s of  t hi s par agr aph f or  
new const r uct i on.

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

a.   Test  t he oi l  or  a sampl e bl end f or  al l  chemi cal  and physi cal  
char act er i st i cs set  f or t h i n TABLE 1,  and pr ovi de t he cer t i f i ed t est  
r esul t s as wel l  as one gal l on sampl e of  t he oi l  t o t he Gover nment  at  
l east  t hi r t y days pr i or  t o del i ver y.

[ b.   Ccompat i bi l i t y  t est i ng may be i ndependent l y conduct ed on t he oi l  or  
sampl e bl end.   The Gover nment  wi l l  pr ovi de a sampl e of  i n- ser vi ce oi l s  
f or  such pur poses on r equest .

c.   The Gover nment  wi l l  conduct  compat i bi l i t y  t est i ng of  t he sampl e,  and 
not i f y t he cont r act or  of  t he r esul t s pr i or  t o pur chasi ng of  t he oi l .   
The Gover nment  wi l l  not  pur chase t he oi l  i f  i ncompat i bi l i t y  i s  f ound by 
t he t est . ]

3. 2   I NSPECTI ON AND ACCEPTANCE

**************************************************************************
NOTE:   The Cor ps '  Di st r i c t s/ Pr oj ect s may per f or m 
Qual i t y Assur ance ( QA)  t est s on sampl es t aken at  t he 
del i ver y poi nt .   The QA t est s shoul d i ncl ude,  as a 
mi ni mum,  t he v i scosi t y,  aci d number ,  el ement al  
spect r oscopy,  and oxi dat i on st abi l i t y .   Any of  t he 
ot her  t est s i n TABLE 1 ar e benef i c i al  and shoul d be 
consi der ed i n addi t i on t o t he mi ni mum QA t est s.  
Sampl es shoul d be t aken f r om each bul k shi pment  and 
f r om not  l ess t han 10 per cent  of  t he dr ums t aken at  
r andom f r om dr um shi pment s.   Such sampl es shoul d be 
not  l ess t han 4 L 1 gal ,  whi ch may be st or ed i n mor e 
t han one sampl e cont ai ner ,  and a por t i on of  each 
sampl e shoul d be saved f or  l at er  conf i r mat i on t est s 
i n t he event  t hat  t he r esul t s f r om t he f i r st  t est s 
i ndi cat e t hat  t he oi l  does not  meet  t he 
speci f i cat i on r equi r ement s.

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

At  t he poi nt  of  oi l  del i ver y,  t he Gover nment  wi l l  obt ai n sampl es i n a 
manner  speci f i ed i n ASTM D4057 or  ASTM D4177,  and may per f or m such t est s as 
ar e deemed necessar y t o det er mi ne whet her  t he oi l  meet s t he speci f i cat i ons 
val ues l i s t ed i n TABLE 1.   The del i ver ed oi l  must  r emai n i n a st or age t ank 
( i f  appl i cabl e)  and cannot  be used unt i l  t he t est  r esul t s ar e r ecei ved f r om 
t he l abor at or y.   Shoul d t he oi l  f ai l  any t est ,  di spose of  t he del i ver ed oi l  
and r epl ace at  no addi t i onal  expense t o t he Gover nment .

SECTI ON 48 06 15  Page 9



       - -  End of  Sect i on - -
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