
This specification is approved for use \+iLl:i]]~]~e\-~V~lSea !jvstemsCommt=lld,.
Dcparcmentof the Savy, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE

?-. APPLICABLE DOCWEYTS

2.1 Government documents.——.. .

2.1.1 Specification and standards. Tilefollcxii!gs~jt’ciflcationand—. _..—— . .
star~dards form a part of this specification Lo tllc’~xl~tl:tsprcifieclherein.
Unless otherwise spccifjed, the issues of LhPSe duc~lme;l~sshall be ~hose listed

in the issue of the 13eparLmc:l~of ~efeyls~~It{j~xcf Spt,cifjcations Ovid Standards

(DoII]SS)and supplement thereto, cited iilLhu solicitation.

SPECIFICATION

HILITARY
NIL-F-16684 - Fuel, Naval DisLi~lace.

STANDARDS

FEDERAL
FED-STD-313 - MaLerial Safety DaL~ Shee~s i)l”Q@raLIOil a]id

the Submission of.
FED-STD-791 - Lubricants, Liquid FUCIS, and I?e]a>cdProducts;

?Iechodsof Testing.

HILITARY
NIL-sTD-290 - Packaging of Petroleum and Related Products.

Beneficial comments (recommendations,additions. de~e:ioils)and any pert~nent

data Khich may be of use in improving this document shouid be addressed LO:

Commander, Naval Sea Systems Command, SEA 55Z3. Ikpartment of ~he ~a~Y,
~ashin~con, IIC 20362-5101 by using the self-addressed Standardization Document
improvement Proposal (DD Form 1426) appearing a~ Lhe end of L!:s ~“~ument .

[
or by letter.

I
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~.1.~ other GoVet-n~~e]lt clocuries~t. The following other Government.——.— .—— —.
document forms a part of this specification to the extent specified herein.

~?nlessotllerkise specified, the issue shall be that in effect on the date of

the solicitation.

DLPART)lEW OF L.i!30R
Code of Federal Regulations, Title 29
Part 1910 - Occ’ipational Safety and Health Standards

(.4pplic;Liol’!for copies shoulcibe addressed to c]leSuperintendent of
[)ocuments, ~.S. Governme]]tOffice, J;ashing:onj DC 20&02.)

(Copies of specifications, stai]dartisi]nd oLher Government documents

reqllil”edhy con~ractors in Col!nectiol]kit~lspecific acquisition functions
should be obtained from t!]econtracting activity or aS directed by the
contracting actii’ity.)

2.2 Gthcr ~>ublications._-._—_.-—-.. ‘llc following docume!lts form a part of this.-.
specification to [he extent specified herein. Uniess other~isc specified, the

issues of the documents ~’hicl)fireDoD adopLed shall be those listed in the
issue of the i)oDISSspecified in Lhe scliciLation. Unless otherwise specified,

LI]Cissues of documents not. listed in tl~eDoDISS shall be tl~eissue of the
nor]&overnmelltdocuments which is current on the date of the solicitation.

~~\~~I~A~s~~I~T)_ FQR TESTING AND !IATERIAI,S(ASTM)
i) 93 - Stal]dardTest ?lethods for Flash Point by Pensky-Martens

Closed Tester. (DoI)adopted)

D &4.5 - Standard Test PIethod for Kinematic Viscosity of Transparent o

anc~ Opac\ueI,iquids (and the Calculation of”Dynamic
Viscosity). (llc~Dadopted)

u 482 - St:lil(jalci Test )I(~:Ilod for ~Ish from Petroleum Prodilcts.

(DoD adopted)
D 613 - Stfi[~d~i”d‘restNethod for Ignil.ionQuality of Diesel

Fuels by the Cetane Nethod. (DoD adopted)
D 06& - Standard Test Hethod for Neutralization Number by

PotentiornetricTitration. (DoD adopted)
D 974 - Standard Test ?le.thodfor lieutral-izationNumber by Color-

lndicator Titration. (DoD adopted)
D ~~98 - Standard Test Method for Density, Relative Density

(Specific Gravity), or API Gravity of Crude Petroleum and
I,iquidPetroleum Products by Hydrometer ?Iethod. (DoD
adopted)

D 2274 - Ssandard Test ?Ietho(ifor Oxidation Stability of Distillate

Fuel Oil (Accelerated ?Iethod).
D 382S - Standard Test Nethocis for Flash Point by Setaflash Closed

Tester.
D 4057 - Standard Practice for Manual Sampling of Petroleum and

Petroleum Products. (DoD adopted)

D 4625 - Standard Test Flethod for Distillate Fuel Storage
Stability at 43°C (llO°F).

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, pA 19103.)
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!xm-A-2Lcd32(sH)

(Songoverment stswhrzis and other publications are normally avail~ble
from Ehe organizationsWhich prop~re Or L-hich dis:ribuce cl]edocuments. ?%ese
documents also may be available in or through librariesor ozher irtfornizional
services.)

2.3 ClzcIerof precedence. In the ~~ei,i of a conflics be:ueen r-lie text of

this specification and the references cited herein ~except for ~ssoci.~~edderail
~ISsLa17dar(~s), ti;ete..xLof Lhjs $~eCi-specificacions, specificationsheets or .,.

ficacion shall cake precedence. No:hing in this specification,however, shall

supersede applicable Iaus ~nd regulationsunlvss a specific exemption has been
obtained.

3. Rc5tJUIRE?lHTS

3.3 Unblended additive. l“nblendcdilddiLivc s]Ia]] be j:],Iccordaitce k’iLh—- ..--------.-— ...—
3.3.1 through 3.3.10.

3.3.1 $!at.trial The macoria} supplied tinder this spPcificaLion shall be- —-—— -.
an additive LhaL, alone or in i3packagp, shall co;}sistof }jrt]-nle~]m-sol}lble
compounds. It shall suppress or il~!tibit Zllc forrnntion of ,lcliJPr~~nL ,3JItj fi.i~er-

able i,nso!ublbsin ciistillci~cfuel wiL]lol!L cnusing f.ti!~}rt>s i]] LIICI rvquir[~ci

proper~ies of the fuel.

3.3.3 Recommended effeccii~econcentration. Each supplier of stabilizer—— .........--—-— ---------____
addi~ii~eshall specify a recomm,e]ldedcffecLi\le col!ccnLra:ion, IIOL LO l?xcr.t,d

25 grams pcr cubic meter (g.$m]),at which chc product.shal! be ~]scdin
distillate fuel. The recomm~ndcd ef[ecLiVe concentrationsl]a]]be exprcssc.d
both in gjm’ and in pounds pcr 100 gallons of fuel.

3.3.4 Toxicic~. The material shall have no adverse effect on LiIe hea]:h—
of personnel when it is used for its intended p(~rpose. Tiie[Iuid shall concain
no.components Lhat produce noxious vapors in concen;racions that annoy personnel
during formulationor normal use ~ich adequate uen?.il?~iontihileavoiding pTo-
longed contact with the skin and while observing Occupational Safety and Health
.4dminiscration(OSHA) guidelines. Questions about toxicity shall,be referredby
the contracting activity to ~he Naval Ncdical Command (XAVYEDCO?I),Washington,
DC, who will act as a medical advisor to the contracting act.vity (see 4.7).

3
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3 .3.4.1 !laterial safetv data.shee.t. The contracting activity shall be._.—-.—— d_———
pro~’ideda m~terial safety data sheet (NSDS) at the time of contract award. ne

o?!SDS is fo~m OSHA-20, found in ~:]dpart of FED-STD-313. The YSDS shall be

inciutiedwith each shipment of the ;aterial co~ered by this specification (see

6.5>.

3.3.5 Volubility. The additive, “or additi~~epackage, shall be completely

miscible kit~, and soluble in, the test fuei as defined in 3.4 at three times
the recommended effective concentration. There shall be no precipitation,
cloudiness , or other evide[lceof inSOIL!biiiE~wt~en tested in accordance with

4,6.2,

5.3.6 ComoaEibilitv...—.....————. The stabilizer aeditive shall be compatible xith

stabi]i:terodditives quali [ied Ilncierthis spec.ificat.iona~]dwith additives
container] in distillate fuels. “1’l]creshall be no i>recipitation, cloudiness,
or ot!ieL-evidence of insolubility, when tested in accordance with 4.6.3.

3.3.7 !4eta]licsllbstances. The additive or additive package shall Ilot.—_————-— .——-.—.——
colltaillmetal Iic subst.c]lce,s, ciLILcras chemical elemel)tsor as compounds, when
tested in accordance with 4.6.4.

3.3.s .AsllcoI)tt:llt.‘rhe asli coi~t.()[lt of the stabilizer additive shall not...———.....-—.
c?xcced0,10 mass percent 1~’!~enLested in accordance with 4.6.5.

3.3.9 Flash point. Tl~e flasl)point of the stabilizer additive shall be——.
not 1[}SS L}lLill38°C (,1OO*F)\J\lQIlt.f2SLQd in accordance with &.6.6.

3.3.10 h’aterse~arabilit.y.
“o

The stabilizing additive -shall not degrade.—...---—-.. ....... .
the water separation characteristics of fuel conforming to NIL-F-16884 fuel
whel~Lested illaccorda[!cewiLh L.6.8.

I 3.& Test fuels aIIdform~)latioils.‘rest fuels and formulations shall be—.-..——..—.,..—-...——.————...—.—-..-.— .
illaccorda]~ccWLII3.4.1 Ll]rollgtl 3.L.4.

3.4.1 Test fllel. The test fuel to be used in evaiuat~ng the stabilizer——.-.—
additive shal 1 meet the requirements specified in ?lIL-F-16884 except that the

storage stability as measllred in accordance with ASTY D 2274 shall exceed 2.0
milligrams (mg) per 100 milliliters (mij)and the ignition quality shall be a
minimum of 40 as measured in accordance with ASTM D 613.

I
3.L.2 Reference form:ll~tion. The referel~ce formulation shall consist.of

the tesL fUel, prefiltered through a 0.8-micrometer membrane filter, L’ith
dimetiyl cj-clohe.x:;lami]lea~idcdat n conce:~tration of 15 f O.15 g/m3 .

I
J.4.3 ‘rest formulation.. The test formulation shall consist ci :he test

fuel,
—

.prefiltered through a 0.8-micrometer membrane filter, with the contractor’s
stabilizer added at the recommended effective concentration (see 3.3.3).

3.4.4 Blend formulation. A blend formulation shall comist of the test———.
fuel, prefil’= through a 0.8-micrometer membrane filter, with the.supplier’s
siabi.lizerand a stabilizer meeting the requirements of this specification added,
each at one-half its recommended effecti~;e concentration (see 3.3.3). A blend o

,
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3.6 Effec~iveness. The ~ddi~ive or additive package s!ldllbe ~ffcc~iue
and free of harmful effects (see 3.3.L). Effectiveness sha;l k dccmw~raced
in accordanceKick 3.6.1 and 3.6.2.

3.6.1 Effec~irencss bv accelerated?~idatiorts~ijbili~y. The :esc fuel—— ... -——-. -.-.
(see 3.4.1), the reference formu]aLion {see 3.&.2), ~licLest.formulstinn (see 3.4.3),
and the blend formulation (see 3.L.G) ~hi~l1 eacl] b~ L.+sLod i I accord,~nr,e tiit}l
L.6.1O. l%e values shall be recorded.

3.7 ~~esel and gas ~urbille~ine OPCrL!LiO1l. The Government reserves..---—-— .-—- -—---- ....—.
~he rig+~ Lo rt-quireengine :CSES, to drtt?rrnine~he OpPr,\Liultd~ dccep~al)ilicy

of a sLabiJizer additive, in rljcsclcngillos.]ad~11 gas turbin~ engines
author,i~ed co operate on diesel fuel. Jf condi]cLed.such engiil~LcSts s\!13~]
he in ?I;cordanccwi?.hL.6.12. Engillcopera~ion sh,~lll~c)~bc ~dverseiy
affected end the condition of Lhe c!lgillcafLcr ?.]!~:~est aha~l IiotitldicaLeany
SKcessive c!eposiLs, wear, COr:OSiOll, ur oLhcr del~tcrious effc~.tsJLLl”~bl!LOb]e
LO the stabilizer additive.

3.8 Components. The s~~bilizer ,lddiLivesupplied in accordanceuith
Lhis specification shall consist of a single conr.ainerpcr ,~dfii:iuepgckage,
T~o-container packages will not be permitted.

3.7 ~ur~manship. The finished stabilizer ad(iitivein hulk or co:::ainer
sha!l b~ tx.iforfnin appearance and visually free fzom grit, undissolved
~Ater, insoluble matter, or other adulteration.

G. QUALITY ASSURAXCE Provisions

i.] responsibility for inspection. Ultlessozherwise specifie~ in the
zcn~rzct Oi purchase order, ~he conr.rac~oris responsible for tilep+iriormance
of all inspection requirements as specified i;erei~l.Except as o~hexxise speci-
fied in the concract or purchcse order, the cont:~cio: may use his o~n or afiy
ocher facilities suitable for Lhe performance of :he inspection requirements

specified herein, unless disapproved by LhF Zc’:ernineric.The Gocernmr:t. reserves
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the right tc perfozm a[~yof the inspections set forth in the specification where
SUCI1 inspections are deemed necessary to assure supp!ies and services conform to e
pt-c.scribedreqoirernents.

i.1.1, ResDonsibi~ for compliance. All items must meet all requirements..-—-—— _—-—
of seccions 3 and 5. The inspection set forth in this specification shall become
a part of the contractor’s o~~erall inspection system or quality program. The
absence of any ~ilSpeCtiOIlrequirements in the specification shall not relieve
the co:lLractorof the respcnsibil.ity of assuring that all products or supplies
submitted to Lhe Govct-nment for acceptance comply with all requirements of the
contract S<arnplingin quality conformance dues not authorize submission of known
c~cfectivemaLerial, either indicated or actual, nor does it commit the Government
LO acceptance of defective material.

L.2 Classification of irrsoections. Tho inspl~ctionreql~irements.—__..
specified herein are classified as fol]ows:

(a) Qualification inspection (see 4.3).
(bj Quality conformance i[lspection (see 4.L).

4.3 Qtlalifi.cationinspection. Qualificatio]~ inspection shall be—.—-._.—.—___— _____
co[ldcctedat a Iaboratorv satisfactory to the Naval Sea Systems Command

(NAi~SEA). Qualification inspection sl]allconsist of the tests specified in
&.6.

4,3.1 Qualification sam~ling. The contractor shall submit 2 3-Iiter
sample.of fi.ni.sbcc!stabilizer =c~~;*;~~cJf-v 0,,51,!5+;=” c-.--l-.” -L-11 bes-- . . . ,- .. . > .u . Uuk 4“’, . “u’’’t”=~ ~il=~~ -a
identified and packaged, t}lenforwarded to the laboratory responsible for the
testing. An additional 3-liter sample of finished stabilizer additive from
tl]esame b,?tch.sllallbe fowarded to t!~elaboratory designated to perform
test ing described in appe]ldixA.

“4.4 Qualit\! conformance ins>ction....__._-._.—__________ _ Quality conformance inspection of
an inspection lot of stabilizer ad~iitiveshail consist of tests specified in
4.6.1, 4.6.2, L.6.5 and L.6.6.

4.L.1 Inspection lot. An inspection lot shall be either a bulk lot or a
packaged lot. The followlng definitions apply to these two terms:

(a) Bulk lot - an indefinite quantity not less than 3785 liters
(1000 gali.ens).of a homogeneous mixture of material offered for
acceptance in a single isola~ed container, manufactured as a
single isolated batch, or -manufactured by a single plant run
not exceeding 5 days throukh che same processing equipment ~ith
no change ir,ingredient material .

(b) Packaged lot - an indefinite number of 208-liter (55 gallon)
drums or smaller unit packages of identical .si.zeand type,
offered for acceptance, and filled with.a homogeneous mixture
of material from a bulk lot.

4.4.2 Sampling. Each bulk or packaged lot of material shall be sampled
for ‘verification of product quality in accordance with ASTM D 4057. 0

6
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4<&.~L~ ~r~~s. k%en the s~abili.zcradditive is contained in drums,
samples shall be drawn in accordance wizh AST)l II L057, t{hen che lot ccmsiszs

of less than five drums, one sampleshallbe drawn fromone drum. Tile
contents of each drum so kc sampled sE,]]]be shaken, rolled and stirred LO mix
ihe concencs thoroughly. Equal por-~ionsshall be kitl~dra~nfrom the
approximate center of each drum to be sampled by G thief or o~her sampling
device.

4.4.2.2! Cans. When the stabilizer additive is contained .incans of
5-gallon or smaller size, five samples shall be drawn in accordance with
AST?fD L057. b%en the lot consists of less than five concaincrs, each con-
tainer shall be sampled.

4.5 Inspection. Inspectionshall be coriduccedillaccordance vith
~5D-STg-79], method ?601.1.

4.6 Test methods.

4.6.1 Identification. Idcn~ificationtests silallbe co]lduccedin
accordancewith the following methods:

Density at 15*C (59°F) - AST1’1D 1298
\~iscosity at O°C (32°F) and 40°C (\04°F) - AST?lD LL5
Seucr31ization number - AS~~ ]) 664

pHr - Add 0.1 co 0.11 gram of
stabilizer additive to
125 ml. T:*..O?;--Cf ....$.&*“.,
solvent in accordance
~,ithAS~j D 974;

standardize apparatus
and read pHr in
accordance with AST}lD 97L,
appendix X2.

Neca]lic consr-ituents - ASTM II482

The material requirements shall be in accordance with 3.3.2.

4.6.2 Volubility. One liter of test fuel (see 3.4.1) shall be filtered
through an 0.8-micrometer filter into a clean, flaL-boctomcd,transparent bottle
or beaker. An amount of stabilizer aciaiti~!esufficient to give a concentration
level not less than three times the recommended effective concentration (see
3.3.3) shall be added. The mixture shall be s~irred or swirled for a period not
to exceed 3 minu~es to dissolve the stabilizer additii-e. Check for insoluble
materials by swirling the sample so a vor~cx is formed. Sediment and ocher
insolublematter will accumulate on the bottom of the bottle or Maker cirecciy
‘be~~ti.the vor~ex. If no insolublematter is notua, ~he sample shall be covered
and checked again after the sample has remained quiescent for 2L hours. The
additive shall meet the requirements specified in 3.3.5.

7
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4.6.3 C~atibility. Plend formulations (see 3.4.4) shall be prepared-—.
for each SLa~i]iZeL- additi~:e previously’ approtredunder this specification.

After the mixture has stood for 24 hours or more, it shall meet the
requir-~merltsspecified in 3.3.6.

4.6.4 ?Ietallic substances The absence of metallic substances in each.——.
lot of s~abl]j~er ~C~dlti~e (see 3.3.7) shall be assLlredby testing by the

s;lnletechnique used in dc~~eloping identification data (see 4.6.1).

Ash content .b.6.5 The ash colltel]tof the stabilizer additive shall be

de.Lermine.riin accordance vi.thASTH D 482. The additive shall meet the

requirem!~:ltsspecified in 3.3.8.

L.w.6 Flash ~oir.t. The flash pojilt of the s[ablllzer adcl~tlt!e shall be-....—-...—& .——
,2“ct.c:-r.incdi:!“~~nrd=r]c’:witch,........ AS’~~1D ql nr in ;]ccor-,iai~ce vith AST?lD 3828,

mctl~odIi. The addi~i~e sh~ll meet the rcqllirernentsspecified in 3.3.9.

~6.7 kl]:]im~lml~fl]lciling Temperature. T}~eminimum handiing temperature‘_:————— .. .-k. - .-_—
of the stabilizer adciitivc is t!]etemperature below which the additive becomes
uns~ljtab]e for use becousc of crystal formation or a viscosity too high for
pou]-ing,pumping) mixing, or blending o]>erstiollsnormally practiced in the
p(t.role’.]rnilldl]stry.This tcnlp{~rattlreshall be determined.

4.6.8 k’oter se~)iirabi.litv.The test formul:~tion (see 3.4.3) shall be--------..-..———--—.----.--L
Lcstcd for water separ,abi]ity in ,Iccorda[lcewiLh appendix A. The formulation
shall meet”the requirements of 3.3.10.

~.6.9 Filterability. Tiletest form~llation (see 3.4.3) shall be tested..._——_.-..-.J-
for filterability in accord,qnccwiLllappendix B. The filtration ratio shall be

as specified in 3.5.1

4.6.10 Effectiveness hu ac:c,>lor~]t{:doxidatior~stabilit.v. The test fuel...— -.—-.———-..——..--———-. —.-———-.—_—-— —.- ——.-.
(sec.3.4.1), the re.fercnce folm’:laLion (see 3.4.2) , ,andtilett?stformulation
(SeC ~,~.j] shall eat]]be t.cst.edii~q~ladruplicate in Accordance with

As’mt)227L. T!lequalifying activity lil~~,at its discretion, require Lests of
~Z-holll-~lr48-\loL1rduratio]l jn the 75*c bath in addition to the 16-hour stress

period specified in ASTM D 2274. ‘I%e form[l]ationsshall meet the requirements
specified in 3.4.1, 3.4.2, and 3.4.3.

4.(5.11 Effectiveness bv 43°C bottle sto~e method. The test fuel (see___.——.—.——
3.4.1). the reference formulation (see 3.4.2), the test formulation (see 3.4.3),
and each blend formulation (see 3.4.4) shall each be tested in quadruplicate in
accordance with ASTN D 4625, for”an 113-weekaging period. The test formulation
shall meet the requirements specified in 3.6.2.

4.6.12 Diesel and gas turbine e~~ne opera:ion. The extent of engine—.—. .— —— .—
testing strallbe determined by the acti~rityresponsible for qualification.

The extent of engine testing shall be based on the chemical coniposition of the
stabilizer additive, and on an evaluation of previous engine test data available
from Government or commercial sources. Fuel for engine testing shall conform to

either 3.4.1 or to ?IIL-F-1668L and shall contain the stabilizer additive being

o
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evaluzted a~ tsice its recommended effecLive concr]~cra:iun.The engine test
cycle shall be ICC!hours or more and shall conform to an established test method
for ~hich b~seline data are available on t.ti~ engine and Iubricati:lgoil used in
the test. After completion of the test, the engijleshall be disassembled and
~he perts shall be inspected for evidence of excessive ~~ar, deposits, cor=osion,
or other deleterious effects ar,tribur.ablesoleiy to the stabilizer additive.

4.7 Toxicicv. To descrmine conformance co requirementsof 3.3.L, zhe
manufacturer of the material shall disclose the formulationof his producL to
the Naval ?!edicalCommandj NALWKO}I-242, Washington. DC 20372. The disclosure

of proprietary information,which shall be held i.n confidence by che Naval“
Nedical Command, shall include: the name, formula, and approximate percentage
by weigh: and volume of each ingredient in the produce; the results of any
toxicological testing of the product; identification}}of ics pyrolysis products;
and any S’JC!? O:!le: informationas may be n~eded co prmit Hn acc~!rar~apprai~al
of any toxicity problem associated with Lhe handling. storage, application,
use, disposal, or combustion of the material. InformationS.llbmitcedshall be
clearly marked or identified to show it is being proviriodin connection ~.ith
qualification under QPL-2fJ682.

4.6 Inspection of p3ckaging. Sample packages and packs, and the—
inspection of zhe preservation-packaging,packing and marking for shipment and
storage shall be in accordance with Lhe requirementsof section 5 aridthe
documents specified therein.

5. PACKAGING

(The packaging requirementsspecified herein apply only for direct Govern-
ment acquisition.)

5.1 Packing and marking. The stabilizer additii~econtained in the size
and type container as specified (see 6.2) shall be packed and marked in accor-
dance with NIL-STD-290. The degree of packing shall be as specified (see 6.2).

6. NOTES

6.1 Intended use. The stabilizer additi~’eis intended to be added into
distillate fuel to retard the formaLionof fuel deterioration products such as
gums, sludge, and parciculazes. This product is only for the treatment of fuel
at the refinery during the process of manufacture.

6.2 Ordering data. Acquisition documents should specify the following:

(a) Title, number, and date of this specification.
(b) Size and type of container required (see 5.i).
(c) Degree of packing required (see 5.1).
(d) Quantity. The material should be purchased by volume. The unit

of purchase is 1 C.S. gallon (3.785 liters) at 15.6°C (60°F).

6.3 Stabilizer additive for addition to fuels. When a fuel contractor
purchases the stabilizer additive for addition to fuels to be used by the
Government, the manufacturer of the additive should certify to the purchaser
that the product has been qualified under this specification.

9
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6.4 Qualification. With respect to products requiring qualification,.—.
avards will be made only for products which are, at the time set fcr opening

of bids, qualified for inclusion in Qualified Products List QPL-24682 whether or

not such products have actually been so listed by that date. The attention of
the contractors is called Lo these requirements , and manufacturers are urged to
ar:ange to have the products that they propose to offer to the Federal Govern-
ment tested for qualification in order that they may be eligible to be awarded
contracts or purchase ozaers for the products covered by this specification.
The acti~’ityresponsible for the Qualified Products List is the Naval Sea

S>’seemsCommand, ‘SEA 5523, Department of the Navy, Washington, DC 20362-S101
and inforrnfitionpertaining to qualification of products may be obtained from
chat activity. .Application for qualification tests shall be made in
accordance ~ith “Pro\’isionsGoverning Qualification SD-6” (see 6.4.1).

6.4.1 Copies of “Provisions Governing Qualification SD-6” may be obtained
upon application to Commanding Officer, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, PA 19120.

6.5 Platerial safetv data sheets. Contracting officers ~’ill identify———.———.—
those activities requiring copies of completed Naterial Safety Data Sheets
prepared in accordance with FEi)-STD-313. The pertinent Government mailing

addresses for submission of data are listed in appendix B of FED-STD-313.
In order to obtain the MSDS, FAR clause 52.223-3 must be in the contract.

6.6 Subject term (key ~’ord) list.~.”

Ac+d+tivq, k)lerldd

Additive, unblended
Oxidation inhibitor
Stabilizer, fuel oil

Preparing activity:
Navy - SH
(Project 6850-NS36)
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APPE?WIX A

WATER SEPARABILITY EFFECTS OF ADi)lTl\”ESOS XAYY DISTILLATE FUEL

IX FILTERI’SEP.MATOR OPERATIONS

10. SCOPE

10.1 Scope. This appendix provides a standard rest mcchod for the
effects of addi~i~”eson vaccr separation from djstil]a~e fDC,lby coalescing

filter separa~ors.

10.2 Applicability. Tt~ismethod is limitcc!to one type of fil~er-
coalescer and separator elcrnentand to onc set of iest conditions. IL does
rtoKnecessarily ir~dicaceresults that might be obtained in practice using
uiffetuttt Lj’pcs uf filter ~odlesier iitid5C+pG~3Z~~C~CECZLS Cr ~~~fC~c~~

operating conditions. This method provides a measureof the tendencyof a
stability addi~ive to change the effcctiveslessof a coalescingfilter-sqarator
system, and can be.used to compare the effeccs of different addicires on ~he
coalescing unit, or to determiilewhethur a particular addi~ilzeis suitable for
use in fuel.

20. APPLICABLE IIOCLMLSTS

20.1 GovernmcnL documents.—— ...—

20.1.1 S~ificati~. The following specification forms a part of this
specification to che exr-entspecified herein. Unless o~ilcrwisespecified, the
issues of these documents shall be chose listed in che issue of the Ilrpartment
of !.lefcnseIndex of Specifications and Standards (DoOISS) a:ldsupplement
chercto, cited .inthe so]ici~acion.

SPECIFICATION

MILITARY
?IIL-F-15618- Fi}ter-Separators and Fil~cr Elements, Fluid,

Pre.ssurc,Aviation and Diesel Fuel, Naval
Shipboard.

(Copies of specifica~ions required by contractors in connectionwith
specific acquisition functions should be obca.inec?from the contracting
activity or as directed by ~he contrac~ing activity.)

20.2 Other publications. The fo]]oving doc~m~n~s form a pzrt of this

specification to the extcnc specificd herein. Lnless o~hcr~-isespecified, che
issues of the documents which are DoD adopted shall be those listed ia the
issue of the DoDISS specified in the solicitation. Llnlcssotherwise specified,
the issues of oocumencs not listed in the DoDISS shall be the issue of ihe

nongovernment documencs vhich is current on the date of the solicitation.

A.WRICAN NATIONAL STANDARDS IXSTITUTE (ASS1)
B93.22 - ~lethodfor Determining the Fabrication IntegrityO: a

Hydraulic Fluid Power Filter Element.
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(Application for copies should be addressed to the American National
Statldal-dsInstitute, ]L30 Broa~k,ay,New York, NY 10018.)

ANERICAN SOCIET’I’FOR TESTING AND MATERIALS (AST?!)
D ~i93 - Stai~dardSpecification for Reagent Water. (DoD adopted)

D 1744 - Srandard Test Hethod for Kater in Liquid Petroleum Products
by Karl Fischer Reagent. (DoD adopted)

(Application for copies should be addressed to the American Society for
Testing ai~d!Iaterials, 1916 Race Street, Philadelphia, PA 19103.)

[Nongoverr:mentst~lld~rdS.a~ldother publications are ]mrmally available

from the org,~nizations which prepare or which distribute the documents. These

documents also may be o’,:ailablein or tnro~]gh libraries or other informational
SL’l-’\; iCCF, )

30. SL?i}iAfiY OF FIETI!OD

30.1 Summar~ of method. One-half percent by ~olume of distilled water.—.- ..—.————
shall be.<iisp(rsed in o distillate fuel a]~dthe mixrure passed through a 2.54
cent imetcr (1-i:)cll]high Sf?CLiOIlof a f.ilte]--coalescerand separator element.
A second run shall be Lon(iuctcdwith 0.5 percent ti:lteradded to the same fuel
containing Lhe recommended e.ffectivcconcentration (see 3.3.3) of the stability
aciciitive.A third run shall be conciucterlwith 0.5 percent water added to the
same fuel colli-ainingthree Limes LIIerecommended effective concentration of

stability additive. In all three runs, differential pressures and outlet water
-I--11be w>~a~llredover L+hours at 15-minute intervals. TheCOnceI”fCi-~tiGnS ~.Lc.. ~ ..------ _.

results of the three runs shall be compared.

Go. APPARATUS

LO.1 (~paratu~. Tile test apparatus sl~allbe in accordance with tf~e
following:

(a) Fuel supply ta~lk - A coi)icalbottom, cylindrical tank that
shall hold a minimum of 473 liters (125
gallons) of fuel.

(b) Fuel k~eater - An external heater that shall raise the
fuel supply tank contents from O“C (32”F)
to 21 to 27°C (70 to 80”F) within several
hours and shall maintain the control tem-
perature at any selected temperature in
that range within plus or minus 1°C (1.8°F)
during the test.

(c) Pr~treatment - A 3-micrometer absolute filter for removing
filter sediment from fuel prior to test.

(d) Water supply - A ]9-liter (5-gallon) vessel for holding
tank distilled sater.

(e) Nixing ~~alve - A l/&-inch nominal pipe size globe valve.

12
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50- REAGENTS AND NATERIAL5

50.1 Reagents and materials. Reagent.sand materials shall be in accor-
dance k>i~hthe follow~fi:

(a) Distilled vater - Water conforming LO type 11 of AST?lII1193.
(b) Na\laldistillate - Fuel conforming to H[L-F-166S4.

fuel
[c) Blended fuel - The same fuel as in (b) above, but contain-

ing che additive zc be cesred. Either of

two atidiciveconcentrationsshall be
specified: the recommended effective
concentrationor three times that concen-
tration.

13
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60, PKEP.LWATION OF APPARAT~S

(50.1 Fuel. A supply of approximately 380 liters (100 gallons) of
distillate f~]elshall be.placed in the fuel supply tank and brought to the

operd:ing temperature of 21 to 27°C [70 co 80°F). The fuel shall then be

circulated throi]ghthe pretreatment filter to remove sediment to below 5

milligrams per liter.

60.2 hater. A supp}y of approximately 8 liters (2 gallons) of distilled.——
i:~tersII:?llbe placed in the water supply taIlk. ~lljs~ater shall be aE a

Lrm;>f2rr3Lureof 21 to 27°C (70 to 80°F).

00.3 FilLer coalescer and se~arator elements Unused filter-coalcscer——— .————— _—._.—.
dncl sepal”dtor element segme::ts, I inch in l~eight.sl}a]lbe tested for integrity
~v I]ol]desL:-l]cLi\,etesti;]g in accordance with ANSI BL13,22. C.hlyelements pas-
Sillg,s~]ch;londostrllcLi\’etests for integrity shell be used.

60.4 Exiln]i];ationfor letak~~e. Coalescer ~]]dseparaLor elements passing-.—-—..—. —————-.—- —
Lhe test for illLegrity as specified ill 60.3 shall he inst,~l led in the housing.

The fLJelst]pp,lyp(lmpshall be started and tilesystem sl~allbe filled with fuel,

Al1 :]ppat-~lLlises,piping, ,~i]dconl]ections shall be examined for leakage} and

;i!l>’leaks shall be re~lairedprior to contilluiiigtll(ltest.

70. PROCEDURE

70.1 Flowrat.e. The fuel flowrate for the distillate fuel to the
coalescer-sc~arator assembly shall be set at 1100 mL/m.inand the pressure drop
;3C:-OSS t]leiil)itshall be recorded. The flowrate of distilled water to the

{:o~lo:scerass(,mblyshail be set.~t 5.5 mL/nlin a:(dthe.pressure drop agdin
rr.(:orded

70.2 Zel-o-Limev’d]ut?s.T]leul~its]lall L-L]l]until stabilized. Samples of

the f:~el~]la]lbe Laken nrior no L-i]einjecLiOllof \J~Ler, and as the fue.i leaves

211c coa]cscer assembly (t!~eoutlet fuel). The water conten~ of the two samples
sl!allbe determined usiIIgthe Kail Fischer met!,orlin accordance with AST?ID 1744
or an al]tomaticKarl Fjscher titrimeter assembly. These values shall be recorded
2s tll~zero-time values. The dif[el-ence between the calculated water content of

E}]Ci[i]etfuel (fuel plus .wat.er)and the water content of the fuel alone shall
be ~}leMeasure,of the free-water content of the inlet fuel. The difference in
ilhe‘W’atercontent of the outle~ f\ielaIIcltiletiater content for the fuel alone
shail be che measure of tilefce.e-uatercontent cf tileoutlet fuel. These two

differences shall be recorded as the zero-time values of free water.

70.3 Free-water content. Every 15 minutes for a period of A hours, the._.._.————-
pressure drop and the fuel temperature shall be read across the coalescer
assembly. outlet samples shall be analyzed for water content by Karl Fischer.
The zero-time water content of t)}efuel shall be used to calculate the free-
water content of the outlet fuel samples. The results shall be recorded.

14
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80. CALC[LATIOX ND lXTERPRET.AT12SW RESULTS

60.2 Free water. For all ~hrec fuels, the ccvlcen~ratio~iof free
water in the efflucnL fuel shall not exceed LO parts-]~vr-mi}lion (p/m) ticig$t

basis. If a plot of the free water ~’ersllstime shous a single spike exceeding
40 p/m followed by a return to the tread !ine tlIaLis below JO p/m, the

additive s)Iallbe considered satisfactory. A repeti~ionof LIIespike above
the 40 p/m level shall be cause for rcjf~ccionof Lhc adc!ici\’v.The pcrcenLage
removal of free watershal] be calcul~tcd using the fol;o’+’ingequation:

Percent removal = 100 x (h’1- w2)/Wl

Where:
W1 = concentration of free water in fuel
W2 = concentration of free water in outlet fuel

The calculation of free water in the inlet fuel shall be calculated from the
rates of flow of fuel and water to the coalescer assembly. The measured level
of free water determined at zero time shall confirm Lhe calculated free k’ater
within 10 percent. A plot of the perce!lLageremo~’alversus time over the
course of a test shall show no deviation of over 10 percent from Lhe smooch
trend line. Any such major deviation from the smooth trend line shall
indicate a major upset in the operation and shall require a rcpecitionof the
run.
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FIGURE 1. Test stand.
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10. SCOPE

10.1 Scope. This me~?]odis for t!ckerminingthe filterabilitycharacteristics
of diesel fuel. ]s is inte]tdedLO indicate che poten:ial lor zhe fue! co cause
fil~cr plugging problems.

30. APPARATUS

30.i lQD~~3LllS. The following equipment shall be used:+ -----.

(a) 01;092-25 pressureivacvumpump (Fisher Scientific or equal)
(b) ]O()-ml. filter flask
(c) 500-mL graduaccd c.ylindcr
(d) $topwatch
(e) XX1O-OL7-OO pyres filter folder (.YilliporeCorporation, or equal)
fc) c?.8-zic:c)2 :i!ccr disc (?!.vl~?-ck?cm !’fi!lipre Ccrpmzcial, or(~)

equal.)

40. PROCEDURE

(L().1 Procedure. Filterobilicy slIallbe tested in accordance vith the—-. —
following proceduce:

(a) “l%efuel samples and glassware shall be stored at-25 * l°C
(77 k 1.8°F) until LempcraLure equilibrium is attained.

(b) Five hundred mL of fuel. shall be poured into a 500-mL graduated
cylinrier. The sample ~emperatureshall be maintained at 25 f
1*C. (It is important to keep filtrationsof any one
sample at che same temperature. TC is also important to keep
the filter base clean. The filter base shall be cleaned with
petroleum solvents by pouring the solvent into the outlet of
~he filter base and then forcing it through the base with
air. The solvent shall then be sucked from the base before .
using the filter base to filter fuel.)

(c) An 0.8-micrometer fil~er disc shali be instailed in the
holder. The vacuum shall be turned on and allowed to run for
10 to 15 seconds co assure full vacuum. The fuel shall be

poured into the filter at such a rate that the fuel filter
bowl is full and kept full until all fuel has been poured from
the graduated cylinder.

17
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(d) The disc shall be removed when all the fuel has been pulled

through t!lefilter and the fiizer sucked dry. Fi~’ehundred EL
o

of filtrate shall be poured into the graduated cylinder.

(e) A clean O.S-micrometer disc shall be installed in the filter
holder. Five hundred mL of filrered test fue! shall be poured
into the filter as in (c) above, except the stopwatch shall be
started when the fuel hits the filter disc and stopped when all
the fuel has been pulled through. The sample shall be maintained
within plus or minus l°C (plus or minus 1.8°F) of the test
temperature duriag this step.

(f) The sample shail be maintained within plus or minus 1°C of the

test temperature for 4 hours prior to completing this step. With

the filter disc in place, the fuel shall be poured out into the
flask. The 500 mL of test formulation fuel shall be filtered
and timed through the same filter disc that was used in step (e).

50. CALCULATION

50.1 Calculation. To calculate the filterability of the fuels, the time
obtained in 40.l(f) shall be divided by the time obtained in 40.l(e), and the
quotient rounded to the nearest O.1. If tl]eresult is 1.0, the fuel is perfectly

filterable. \~aluesgreater than 1.0 indicate a potential problem due to incom-

patibilities between the fuel and additives. Yigher rstio yalues indicate
greater filterability problems.

18

Downloaded from https://www.everyspec.com



uMSTRUCTICXNS: In s ixmtintinE effort to make our sttmdurdization documenti bettur, the DoD proridet this form for use in

oubtitting coroment$ and ritxggestiona for improve men-. All rm?ra of mil.i@ry standardization docuroenti ue invited to protide

m.r~atiorw. TM form mny be detached, folded alons the lineo indica@d, taped ~long the loose ed~e (DO NOT STAPLE). and

rmdkd. In blo+=k 5, be BE t~irtc u pwible obout p~icul~’ problem cucw wch M wording which required mtqxetntion, ~as

@ n~d, rwtrictive, l-, a.mbioiou. Or Wm incompauble. snd give prqxsed wording charuyza which would rdlevrate the

~blerm. Enter in block 6 nny rewb not relaied 10 B cpecific p-ph of the document ff blak 7 u filled OUI, an

cdtno=ledgement till be tiled tO YOU tithin 30 dnys LO let you know thot your commenm werv received and am being

ccmaidemd.

iVOrZ Tltb form moy not be USA LO request copm of documenui, nor to requctt =tivert, deviations, or clwification of

specification requirement on currwnt contmct4. @mmenLa mbmitwd on thb form do no; constitute or imply authorization

to vniw o.ny portion of the referenced document(t) or to amend contrncttml requiremen”w.

(Fold #Jon# fhu the)

0EP4RTMEFiT OF THE NAVY

COWNDER

FJAVAL SEA SYSTEMS CCMWWD (SEA 55Z3)
DEPARTMENTOF THE NAVY 1~11~1 FI

WASHINGTON, DC 20362-5101 UN(TEO STATES

I C*QS* CLAM PEauIT .wQ !29S3 Wksn... cl%cl%a c
J ,,. 3

@=4GE WILL BE PAID $Y THE 0EP4RTSENT OF THE &av Y ? . . .. .

, c“ -3

:’ J
COMXIYDEI?

riAVALSEA SYSTEM COW’A.VD(SEA 5523~ r . 4

DEPART%NT OF THE NAVY L. L

WASHINGTON, DC 20362-5101 r. .,-2
t A

L .. 1

Downloaded from https://www.everyspec.com



I

I

1
I

I

I

I

I
I

I

I
I

I
I

I

I
I

I

I
I

1

I

I
I

I

STANDARDiZAT!Ofd IXXUF$’3EF4T 1Fs3F%0ViXEf41’ F%CX4XJ3L
(See Imtmctims - ReverseMe}

——-
xKuk2ENT NUW’SER 2. OOCUbAEhJT TITLE

DoD-.~.-2i682(sH) .ADDITIVE,FUEL OIL S-iAEILTZER

NAME OF SLtGh41TTl NG ORGANIZATION 4. TYPE OF OSGArnlZAT~QN (M=i WWl

❑ “,.00.

❑ WSER

ADo$7Ee$(srm.71. Cltr 8Lati. ZJ? coda)

❑ MANUFACTURER

❑ OTHE H (Swclti)

PROBLEM AREAS

a ?w~,mh Numb?. md,Wo, d,W.

b. Recc.nmw Word~w

c. floaaonf~mionale fw ROcOfnrr.9.dmi-.

REMARKS

~ NAME OF SUBMITTER L8f. Fmf, M/f - Opt:md b. WORK TELEPHONE NUMBER f/nCiU& Am
COL$8}– Ocltioml

MAILING ADDRESS IStrVCt, Cio, Sfotr, ZiP C*J – DollORd % DATE OF SU12MtS$10N (YYEfMDD)

o

0

Downloaded from https://www.everyspec.com


