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1. This Military standard is approved for .s. @ the Naval shipyards, repair facilities
or private firms performing services as prime or s.},co.tr,actor. for the Ilaval Ship Systems
Command .

2. Recommended corrections, additions, or deletions including improvements in the pro-
‘ted.res described herein, and changes in this standard which c.. result in 1.ss costly methods
without sacrificing the level of quality desired should b. addressed to Commander, Naval
Ship Engineeri.q Center, Department of the Navy, center Building, Prince George ,s Center,
Hyattsvi Ue, Maryland 20782.
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FORENORD

1. Explosions are known or suspected to have occurred 1. compressed air systems which
were not properly maintained. such explosions c.. be prevented by not allowlng hydrocarbons
to accuni.late i“ hqh pressure air systems, by keeping both the water and air sides of com-
pressor air coolers clean, and by .s. of approved components and thxead lubricants only.

2. This standard when specified will provide a systematic approach to cleaning com-
pressed air systems for new construction or OV..I,. UI. Alternate clea”i.g procedure. may be
mv.ked 1. spe.. flcatm”s where considered more appropriate.

●
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1. sCOPE

1.1 This standard provides the requirements for cleaning of shipboard compressed air
systems, including the air compressors installed on nuclear and non-nuclear surface ships
and ,.bmarines which normally’ operate at pressures in excess of 250 pounds per square inch
gage (psig) . This standard does “ot apply to reactor plant air systems.

2. REFERENCED UOC UP,JNTS

2.1 The issues of the followinq doc”me”ts in ef f.ct o“ the date of invitation for bids
form a part of this standard to the extent specified herein.

GOVERNMENTAL

SPECIFICATIONS
O-T-620 - Trichlor.ethane (Methyl Chloroform) .
P-C-431 -,Clea”inq conwo”nd, High Pressure [Steam) cleaner.
BB-N-411 - Nitrogen, Technical.
MIL-I-18997/2 - lndicatOrs, Pgessure, BOurdo. Tub. circular Dial. 0V9e. ser-

vice, Bleeder Tip (3-1/2 and 4-1/2 Inch Sizes) .
MII,-P-19453 - Primer, coating, Shipbottom Paint, Anticorrosive.
MIL-H-25579 - Hose Assembly, Tetraf l.oroethylene, 1[1’+ Temperature, Medium

Press” .. .
MIL-c-81302 - Cle?.”ing Cornpou”d, Trichlorotrif l.oroethane.
MIL-STD-419 - Cleaning and Protecting Piping for Hydraulic Power Tra”.rnissio”

Eq. ipnent.—
PUBL1CATIOMS

NAVS H1PS
0901-581-0002 - Distilling Plants. Low Press”r. Submerged Steam Plants.
0901-600-0002 - Electric Plant - General.

(copies of Specifications, standards, drawings, and publications required by suppliers
in co.”ection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer. )

NONGOVERNMENTAL

e AMSRICAN SOCIETY FOR TESTING ?J:D W’,TIIRIALS (AST!l]
D411-72 - Chanq’e i“ Properties Of Elastomeric V.lca”izates Resulting From

Ironersio” 1“ Liq” Tds.
D1414 -72 - Testi”q Rubioer 0- Rzn9s.

(Application for copies s)m”la be addressed to the America” society for Testing and
Materials, 1916 R... Street, Philadelphia, Pennsylvania 19103.1

AMERICAN NATIoNAL STANDARDS 1N5TITuTE (ANSI)
040.1-68 - Gages - Press’”re and Vacuum I“dicati.g Dial ‘type Elastic Element.

(Application for copies should be addressed to the American National standards I“stit.te,
10 East 40th Street, New York, New York 10016. )

(Technical society a“d tecl,”ical association specifications a“d standards are generally
availal+e for reference from libr.arics. ‘rhey are .1s. distributed among technical groups
a“d “sing Federal aqencies. )

3. DEFI!JITXONS

3.1 cl,.”. cl..” is being free of all 100SC scale, rust, grit, filinqs and other
forei.g” s.=ces; and free of oil, grea.s., a“d otl,er organic materials.

3.2 Com o.e”ts. Components as “sod i“ this standard shall b. valves, gages, regulators,
...5 ,W.S+%K+S.,..

3.3 Cleaninq solvent or compound. Clca”j.”g solvent or compo””d as used in this
standard s~ refer to trichlorotri. fl.. roethane conforming to !IIL-c-81302 , type 1 or type
11, unless Othem, ise specified !,crein.

1
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4. FWQUIREMENTS

4.1 ~ requirements.

4 .1,1 This standard provides procedures for examining and cleaning, compressed air
systems, operating above 250 psig, in nuclear and non-nuclear surface ships and submarines.

4. 1.2 The reactor plan air system and its components shall be cleaned only in accord-
.... with reactor plant instructions as promulgated by the Naval ship System. command.

4.1.3 The cleaning medium shall be trichloratri fluoretha. e , conforming eo type I O.

tYPe 111 of MIL-C-81302. The cleaning compound may be reused proviclad it is distilled to
meet the requirements of MIL-c-81302.

4. 1.4 Samples of the cleaning compound shall be examined to determine if the system is
clean. The contamination content of the samples .$ determined by the test procedure of F!lL-
C-81302 -3ha11 be 50 parts per million (ppm) or 1.ss to consider Lhe system clean. . ‘-

4.1.5 All new silver brazed joints shall be flushed according to procedures specified
in 4.5.

4.1.6 Temporary piping and components as required for system flushing shall be cleaned
as specified for system piping prior to each use.

4.1.7 All interconnected piping and components in the compressed air system shall he
cleaned and maintained clean according to the procedures described herein.

4.1.8 To ensure that nitrogen is actually oil-free, the nitrogen shall either be type
1, C1aSS 1, grade A or B of BB-N-411, or equal.

4.1.9 Waste solvents. Waste solvents shall not be discarded overboard. They shall be
collected in sulta~le containers a“d stored for reclamation and shore disposal. other
materials used for cleaning sol. tio”s shall be checked to see that PI! is in the ranqe 6-9
before discharge.

4.2 Safety a“d precautions.

4.2.1 High pressure air systems constitute a hazard in themselves. Air under hiqh
p~e.=~e within a centaine. which f.ils, will ==.lt in an @x\JIO.iOn with ==.ci.ted
missiles.

4.2.2 High pressure air shall be qive. particular attention to provide a safe system.
As air is compressed, heat energy is added due to several factors: i.e. compression itself
and frictional forces associated with the compressor and container boundaries. lf a com-
Lmstible material such as a hydrocarbon lubricant is present, a condition may be approached
not dissimilar to that fo.”d in diesel engines. 1“ some cases, this co.ditio” is reached
.a”sing auto-ig”itio”. 1. severe cases, violent explosions have occurred with loss of life,
limb, a“d property. The O“lY sure way to eLiminatc the possibility of ignition; i.e. , fire
and explosions, is to eliminate the contaminants which ma? serve as fuels in high pressure
air systems.

4.2.3 Tricl,lorotri fluoroeti?a”e is a nonflammable solvent. The Jmwric.an Cc.”feren.e of
Governmental lnd”s trial Ilygienists (?cGIIII states that the threshold limit value (TIN) la
conce”tr.atio” of SO IV. ”C vapor in air to which .carly all workers may he repeatedly exposed,
8 hours per day, 5 days per week without adverse effect) for trichlorotr ifl.oroetltane is
1000 ppm.

4.2.3.1 Altho. ql, this solvent is rcaso”ably $afc, it slmuld still be used with ade-
w.te v.. til. ti.., ..d w.low. d br..tlli.~of its vaPor s}mld b? avoided. The solvent
should not be used near open flames, welding or temperatures cxcecdi”? 5000?, be.a”se the
product. of decomposition ... toxic .“II very irri tating.

4.2.3.2 If normal ve,ltilati”n is not a<lc<,u.nte,portable bl-m>ers should be used. The
atmosphere shall be rno”itored by a. industrial !Iyrgicni.t or safety officer to i“.”.. safe
limits (1000 ppm) arc not .Xcr?ed.cd. ror submarines, t!:is clca. imo ;,roccdure shall be .sed
only when the submarine is surf.ccd .:>J OP.,. to t!!. atrmsi>!,emz.

4.2.3.3 sin.. tri.lll.orotrifl, !or.,,!.),.?1,<?CIjnso]-..cs in;,t.r;,l oil? alltlis .I,sorbed cl!roug)l
the ski”, contact with skin shal 1 1,. a.:oi,!<!.l;,.:c:cc::.;:c.clot!!iny, .O!:qles , and n.opr. ”c

2
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gloves shall be worn to prevent contact with the skin and eyes. If contact occurs, the area
shall be flushed with large quantities of water.

4.2.4 Trichlorotr ifl.oroethane shall not be used in rubber or plastic components, or
coated components with which it is not compatible. Incompatibility may result in change
in polymer structure and molecular weight, dissolution of plasticizers and a. increase in
brittleness, swelling, etc. where specific information with respect to compatibility is
lacking, tests shall be conducted. compatibility tests shall consist in immersion of test
Specimems in the cleaning compound at 80° +9*F for 16 + 1 hours. The conditions of immersion
and testing shall be in accordance with AS~l.1D1414-72 Znd ASI”N D471-72. The test specimens
shall be completely surrounded by t,]>.fluid during irmnersion. ‘The fluid volume shall be not
1.ss than 12 times the total volume of the specimen. The tensile strength, elongation and
hardness shall be determined by the “Properties After Evaporation of Test Liquid” method of
ASTM D471-72. The test requifememts to establish compatibility are:

Vol.me, change, percent - minus O percent, plus 10 percent

~tent.on of tensile st.e.gkh. P=.e. t, mi. im.y - 85 percent
Retention of ultimate elongation, P..c.. t, mi. Lm.m - 85 Percent
Change in durometer hard”... , points maximum - Plus 0, m..”, 5 percent

4.2:4.1 Trichlorotrifl. oroethane is primarily to be used in all metal systems, but may
be used 1“ approved flexible hose or t.bi”. gfor tra”sferri”q the compo. ”d a“d tesci”q. only
flexlble metallic hose or hose of polytetrach lorofl”oroethyle”e as specified i“ MfL-H-25579
or eq”ivale”t shall be used.

4.2.5 Where other cleaning solvents, such as methyl chloroform are “$ed for cleaning
small conpone”ts, see precautions in NAVSIIIPS 0901-600-0002. other cleaning solvents, such
as methyl chloroform shall be disposed of after use, to shore i“ suitable co”tai”ers. Amo. ”ts
less than one quart may be dischraged overboard.

4:2.6 If any of the cleani”q sol.e”ts or cleaning sol. tio”s are taken inter.ally, a
physic.an should be cons.lted immediately.

4.3 Prerequisites.

4.3.1 Prior to use, .11 equipment (pumps, hoses, piping, valves, etc. ) used i“ the
flushing procedure- shall be clean.d oil-free, hydrostatically tested to 135 percent of maxi-
mum system pressure but “ot 1.$s than 50 psig and certified satisfactory for the clea”inq
solvent by a chemical laboratory.

4.3.2 A sample of clea”i”g solvent shall be take” from each drum, tank of other
storage faaeility prior to each use and analyzed by t],. laboratory for total contamination
content, to assure con form.”.. with MI L-c-81302.

4.3.3 The systems shall be divided and scgreqated into sections as necessary for exam-
ination a“d cleaning. Components shall he disassembled where appropriate.

4.4 Eq. ipme”t materials.

4 .4.1 Flushi”q and testing equipment. The fLushing and test.n.g equ.pment shall consist
of the follow. ”.g: —

(a) Vac”urn pumps - Licman 11.odel295-B-2 ma”. factu:ed bY ITT Pneumatic or equiv-
alent, P“.,> shall b. capable of pulli”q a rn.n.rm!m of 25 inches hg vacuum.

NOTE: vacuum punp cle$ig” shall preclude pump I“bricant from being drawn into the
draw” into the system being cleaned in the event of a pump failure or
stoppage. and must be compatible wi th the cleaning compo””d vapor.

(b) 11.s.s - flexible metallic 1,.$. or )1.s. .aa”formi”g to MI L-H-25573 or equivalent.
(c) Test gage - ANSI B40. 1.

Dial size - 16 inch, grade 4A (,.,l!itebackground)
RaEg. - 0 to 5000 p$iq grad. atcd in 2 g>ou”ds per square inch (psi) i“cre”ents) .
ACc. racy - 0.1 per..”? full scald.
Te”pe=. t”r. COmp, ”,,,tc<l (75. : 25°r)
Bleeder ti;, i)o”rdon t“l,e.
Pressure connection 5/8 - lRI:S o-rino ,,”io,,.
case $>1’otected 1,>>blowout plu+.

(d) Iliqh prcssur. PU..I>S- spraquc !:0<!.1S-216 -S1OO or e<pivalcnt, maximum pressure
8800 psig for hydrostatic tcsti:l{j.: 4500 psi! air systems. Sprague Nodel
440-60-55 or c<l.i.alcnt, m..zimum l)rc.sure 6600 psig for hydrostatic testing
3000 p.iq air s?s:. m.. !?a.(,f.cturer Tcl.:clync S!,rag”e E“gincering Company.

(e) Transfer P.lnr - K,!.,.1,,::.,sic 2, ty:>e E, tr, ;,l.x ~,ump or enui. ale”t, 6.5 .gpm.

3
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4.4.2 Materials. Materials shall be as follows:

4.5

(a) Sampling containers (glass - 1 .wllo. ).
(b) G.E. Model H-10 leak detector or equivalent.
(c) Ultrasonic cleaning compound (i. accordance with P-c-437) .
(d) Supply of dry certified oil-free nitrogen.
(e) Supply of cleaning compound (in accordance with MIL-C-81302) .

Fltishirq silver brazed pipin~.

4.5.1 A flush procedure shall be applied to remove residual flux remaininq in the
system after fabrication. Any one of the procedures specified in 4.5.1.1 through 4.5.1.3
-Y be ..ed (tke hot flush and hot circulation methods are preferred).

4.5.1.1 Hot flush shall be applied for 1 hour using fresh water making sure that the
t.w.,atum at any Part of the system doe. not q. below 11 O°F .

4.5.1.2 As an alternate to the hot flush procedure, a hot recirculating procedure may
be conducted for e period of 1 hour. Water temperature shall be maintained to e“s. re that
the temperature does not fall below llO-F at any part of the system. Following the recircu-
lation, the system shall be fl”shed with fresh water for 15 minutes.

4.5.1.3 The system shall be cold soaked for 12 ho”.. using fresh water at a mi”im”m
of 60-F. At the completion of the 12 hour soak, the system shall be flush with water at a
minimum of 600F for 4 hours. The fl”. h water may be discharged overboard.

4. 5.2 For all fl”shi”.g procedures outlines in 4.5. 1.1 thro.qh 4.5.1.3, the mi”ira”m
flow rate in gallons per rnin”te (gpml shall be 1.5 times tile internal pipe diameter (ID) in
inches.

4.5.2.1 For all fI.shi”g procedures outlined in 4.5.1.1 through 4.5.1.3, the system
shall be full of water so that the joints are completely submerged at .11 times.

4.6 Cleaning small or delicate equipment.

4.6.1 Cleaninq or ciegrea.sin.qsmall equipment shall be accomplished by soaking or
scrubbing, as necessary, in cleaning compound co”f ormi”q to MI L-C-8 1302 or trichloroeihane
(methyl chloroform) conforming to 0-T-620. (CAUTION: See lJAVSiIIPS 0901-600-0002 for
Pry.autio.s required when using methyl chloroform) . The equipment shall be drained a.”d
dr.ed thro”ghly “sing dry oil-free nitrogen. If applicable, the component shall be tested
according to the applicable test document.

4.6.1.1 After successful complet-io” of cleaning and testing of the component, it shall
be dIied and placed in a clean polyethylene bag. The component shall be properly identified
and the bag shall be sealed. The component shall be stored until time for imstallati.” o“-
board ship. Lar’ger compo”e”ts shall be protected by capping openinqs with s.cure oil
resistant materials to prevent the intrusion of dust, oil, moisture or other foreign
materials.

4.6. 1.2 Except for pressure gages (see 4.71, small components may be cleaned i“ an
ultrasonic cleaner, where experience shows this method to be effective. A detergent clean-
ing solution or other .I.ani”q solvent shall Iw used as recommended in the ultrasonic cleaner
manual . T],. used detergent solution may be dispos. d of by discharging overboard. Used
cleaning solvents shall be placed in containers for disposal ashore.

4.7 Cleani”q pressure ~.

4 .7.1 Press”.. gages shall be cleaned witt, cleaning solvent conforming to MIL-c-81302
by’ filling, soaking and draining of the bo”rdon tube at least 10 times. TO fill, the
bourdo” talx? shall be evacuated to 2 i.cl$es of mercury a},solute, and ehe vacuum shall be
broke” with the cleaning solvent.

4.7.1.1 uPofi comP1@tion, the bo. rdon tube shall be dried by ev.ac”ati. g to 2 + 1 inches
of mercury absolute. The vacuum sI>.11 be broke. .si” T, dry oil-free nitrogen. This shall
be repeated at least tvice.

.4.7.1.2 After cleaning, draining and drying, all gages shall lx? sealed in a clean
polyethylene bag and tagqed with proper ide. tifi.. kion.
during installation of gages.

Clean conditions shall be maintained

4
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4.7.2 If a detailed cleaning procedure is required, MIL-1-18997/2 (appendix) should be
used.

5. cLE.3NING

5.1 Preparation.

5. 1.1 All equipment used for clea. inq, SUC!I a pipi. q, Circulate.. pump.. V.3C..M p.mPS,
etc. shall be compatible with the cleaning $arapou.d and sl>all be cleaned oil-free by the
same procedure, prior to .s. . It shall be ascertained that non-metallic coatings and com-
ponents in the system which may come in contact with the clea”i”g compound, such .. air flask
coatings, gaskets, O-rings, etc. , are compatible with tl,e CIea”ing compounds. In .... of
doubt, laboratory tests shall be performed to .ss... that the materials do “ot absorb or
dissolve in the cleaning solvent or result i“ swellinq, shrinkage or embrittlement of qaskets
or O-rings. 1. case of incompatibility, the components shall be removed a“d separately
cleaned or the entire system cleaned using a“ alkaline solution as clea”i”g agent such a.
trisodiumphosphaee solukio., ,ee for example MIL-STO-419. t30TE: N.VY Formula’ 14N of
MII.-P-194 S3 coating is im.ompatible with the cleaninq solvent. It should be ascertained
that air flask interiors are “ot coated with formula 14N coati”q before use of compo””d
MIL-C-81302 for cleaning air flasks. The s~u+tem shall be divided a“d segregated into sectim
as necessary, and co”po”e”ts shall be dis.as$embl.d as appropriate for the method of cleaning
to be used.

5.1.2 All compo”$?nts which cam be deteriorated Ly the cleaning compo.”d, impede flow
of the clea”i”g compound, or form dead ended section shall be removed or disconnected at the
nearest Cake-ddw” joint. such components may i“cl”de compressors, desiccant type dryers,
moisture separators, i“str.me”ts, gages a“cl relief valves. Al 1 cornpone”ts and .Ornpo”e”t
intervals removed shall be tagged to .ns. re clea”i”g a“d replacement.

5.1.2.1 oil removal filter elements should be removed.

5.1.2.2 Internals shall be removed from check valves to provide unrestricted flow.

5.1.2.3 Solenoid valves shall be removed a“d jumpers shall be i“st.ailed.

5.1.2.4 Before i“stallatio. , air flasks and moisture separators shall be shop tested
with “black light” (3200 to 40o0 Angstrom Units) If tl,eze is any evi~e”ce of fluorescence
o“ the interior or Inachi”ed surfaces, the flasks shall be cleaned with clea”i.g solvent

9

MIL-C-81302 (provided flasks are not coated with formula 14N - see “’me i“ 5.1.1) . After
drai”i”q: .ss.1. complete removal of cleaning coru,o”nd !Y F.rgi”g with oil-free dry nitrogen
a“d testing as. described in 5 .2.5 to 5.2:6.1. All ok>e”.”gs .]1.s11be sealed and seals main-
ta. ”ed .I,Itilinstalled a“d final co.:cct>ons are made with cleaned piping system, seals
a“d sealxnq shall b, in accord?...’? w.th ttlL-sTD-749. 1. lie” of the foreqoi”q, air flasks
and moisture separators may b. cleaned witl} the piping system.

5.1.3 using the applicable .l\ip#s drawing, the piping shall k,e arranged into sections

by if=ta11in9 j.mpers, bla.ky, a“d ..1.. s as necessary to form a co. ti”.o. s loop when
con”ectecl k. circ.latio” eq.. pment.

5.1.3.1 when possible, jumpers may be used to connect 2 open end pieces of pipe in
order to provide more circulation. Flask}s pi?i”g con”ectio”s may be co””ected by jumpers.
However, sufficient j.mp+rs from open end !,ie..s must be installed to ret.r. the clea. in9
solvent to a collecting tank.

5.1.4 F.ac dis[psal of used clean i,lq solve,,., %.. 4.1.9.

5.2 Compressed air pip. ”g sy-.tcm and ccmwonent..

5 .2.1 For portions of EI>C sygtem W!ILC:Ican b. flushed by circulation, connect the
flu.hiw equipment and solt,cnt .sumly .,k any c.n..”ie”t low paint.

5.2.2 The Clean in<g solvent .!$.11 1,. circ.l. tcd for 30 min”tcs. The solvent shall be
collected from the drains in rcccivi,lg tor,ks, or !>ip.: t!,e .ol.e”t hack into the niping
system if possi)>lc.

Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com



6.1 Reins tallat ion,!a,,.itests..—

6.1.2 Stre. ”tll .,,,:ti<.:l>t,,... .,; s,.. .i,al 1 !,. co. d.ctcd as r.. q. ired.

rrc,>a.lng ?tCtlv.ty:
W3.y - 511
(Project MIsc-N8.47)
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