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FOREWORD

1. This mlitary standard is approved for use by the Naval Sea Systens
Command, Departnment of the Navy, and is available for use by all Departnents
and Agenci es of the Departnment of Defense.

2. This mlitary standard is for use by naval activities and private firns
perform ng services as prine or sub-contractors for Naval Sea Systens Comand.

3. Beneficial conmrents (recommendations, additions, deletions) and any
perti nent data which may be of use in inproving this docunent should be
addressed to: Conmander, Naval Sea Systens Conmand, Engi neering Standards
Di vi sion, Code 03Q 2531 Jefferson Davis H ghway, Arlington, VA 22242-5160,
by using the Standardi zati on Docunent | nprovenment Proposal (DD Form 1426)
appearing at the end of this docunent or by letter
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1. SCCPE

1.1 Scope. This standard provides the requirenents for cleaning of
conpressed air systens and conponents. Each activity should inplenment the
applicable requirements of this docunent through a |locally prepared and
approved procedure. Activities subject to additional quality assurance
requi renents such as NAVSEA SS800- AG MAN- 010/ P- 9290 or NAVSEA SS521- AA- MAN- 010
shal | obtain procedure approval fromthe applicable certifying activity. This
standard does not apply to reactor plant air systens.

1.2 Applicability. This standard is applicable to all surface ships,
submarines, and supporting shore base facilities which contain any of the
fol | owi ng:

1.2.1 Conpressed air systens and conponents. The cl eanliness boundary
i ncludes all material designed for and normally wetted by | ow, nmedium or high
pressure air as specified in NAVSEA S9086- SY- STM 010/ CH 551. Specific systens
i ncluded are diver's life support air, air supplying oxygen generating
equi prent, energency breathing air, emergency main ballast tank bl ow,
electronics air, low pressure vital and non-vital air, and deballast air.

1.2.2 Conpressed gaseous and liquid nitrogen systenms and conponents
supporting or interfacing with services containing 25%or |ess oxygen. The
cl eanl i ness boundary includes all material designed for and normally wetted by
conpressed gaseous or liquid nitrogen. For all cases, if the systemor
conponent interfaces with an oxygen or oxygen-enriched system or conponent,
i ncl udi ng gaseous or |iquid oxygen generating equi pnment, containing greater
t han 25% by vol une oxygen during normal operation, it shall be cleaned as
specified in ML-STD 1330.

1.2.3 Equipnment which comes in contact with or is used to transfer any
fluid fromits source to a system or conponent within any of the boundaries
defined in 1.2.1 and 1.2.2 when such interface is intended to naintain the
cl eanliness requirenments specified herein.

1.2.4 (Open ended applications, other than air supplying diver's life
support, shall use best commercial practice to renove | oose scale, dust, grit,
filings, oil, and grease. Open ended applications supplying air for diver's
life support shall be cleaned as specified herein.

2. REFERENCED DOCUMENTS

2.1 GCeneral. The docunments listed in this section are specified in
sections 3, 4, and 5 of this standard. This section does not include
docunments cited in other sections of this standard or recomended for
additional information or as exanples. VWhile every effort has been made to
ensure the conpleteness of this list, docunent users are cautioned that they
must neet all specified requirenents of docunents cited in sections 3, 4, and
5 of this standard, whether or not they are I|isted.

2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The foll ow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnment of Defense |Index of
Speci fications and Standards (DODI SS) and suppl enment thereto, cited in the
solicitation (see 6.2).
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SPECI FI CATI ONS

FEDERAL
A- A- 58020 - Drums, Shipping, Steel with Polyethyl ene Insert
BB- N-411 - Nitrogen, Technical
O S-642 - Sodi um Phosphate, Tribasic, Anhydrous;
Dodecahydr at e; and Monohydrate; Techni cal
TT-1-735 - Isopropyl Al cohol
BB- A- 1034 - Conpressed Air, Breathing
DEPARTMENT OF DEFENSE
M L-D- 16791 - Detergents, General Purpose (Liquid, Nonionic)
M L-G 18997 - Cauge, Pressure, Dial Indicating
M L-L-25567 - Leak Detection Conpound, Oxygen Systens
M L- DTL- 24800 - C eani ng Conpound - Aqueous - Oxygen Systens
Conponent s

STANDARDS

DEPARTMENT OF DEFENSE
M L-STD-278 - Wl ding and Casting Standard
M L- STD- 1330 - Standard Practice For Precision O eaning Testing
and of Shi pboard Oxygen, Helium Helium Oxygen,
Ni t rogen, and Hydrogen Systens

(Unl ess ot herwi se indicated, copies of federal and mlitary
speci fications, standards, and handbooks are avail able fromthe
St andar di zati on Docunent Order Desk, 700 Robbi ns Avenue, Buil ding 4D,
Phi | adel phia, PA 19111-5094.)

2.2.2 Qher CGovernnment docunents, draw ngs, and publications. The
foll owi ng other Governnent docunents, draw ngs, and publications forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the issues are those cited in the solicitation.

PUBLI CATI ONS

NAVAL SEA SYSTEMS COWWAND ( NAVSEA)
SS521- AA-MAN-010 - U.S. Navy Diving and Manned Hyperbaric
Systens Safety Certification Manual
Technical Directive for Piping Devices,
Fl exi bl e Hose Assenblies
SS800- AG MAN- 010/ - System Certification Procedures and Criteria

S6430- AE- TED- 010

P- 9290 Manual for Deep Submergence Systens
0900- LP-001- 7000 - Fabrication and Inspection of Brazed Piping
Syst ens
0902- 018- 2010 - General Overhaul Specifications for Deep

Di vi ng SSBN SSN Subrmar i nes
S9086- H7- STM 010/ - NSTM Lubricating Gls, Geases, Hydraulic

CH 262 Fl ui ds and Lubrication Systens

S9086- RK- STM 010/ - NSTM Pi pi ng Systens
CH 505

S9086- SY- STM 010/ - NSTM Conpressed Air Plants and Systens
CH 551

S9086- VK- STM 010/ - NSTM St owage, Handling, and Di sposal
CH- 670 of Hazardous Ceneral Use Consunabl es.

(Unl ess ot herw se indicated, copies of the above technical manuals are
avai l abl e fromthe Standardi zati on Docunment O der Desk, 700 Robbins Avenue,
Bui | di ng 4D, Phil adel phia, PA 19111-5094.)
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ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
EPA- Met hod- 1664 - N-Hexane Extractable Material (HEM and Silica
CGel Treated N Hexane Extractable Material (SGT-
HEM by Extraction and Gravinetry (Ol and
G ease and Total Petrol eum Hydrocarbons).

(Application for copies should be addressed to the Water Resource
Center, Mail Code RC-4100, 401 M Street, SWWashi ngton, DC 20460.)

2.4 Oder of precedence. In the event of a conflict between the text
of this docunment and the references cited herein, the text of this docunent
t akes precedence. Nothing in this docunment, however, supersedes applicable
| aws and regul ati ons unl ess a specific exenption has been obt ai ned.

3. DEFI NI TI ONS
3.1 Ar. Air refers to gaseous air as specified in 4.5.2.

3.2 Aqueous cl eaning solution. An aqueous cleaning solution is a water
based cl eaner whose constituents are sol ubl e i norgani c conpounds such as
silicates or phosphates or sol ubl e organic conpounds such as non-ionic
surfactant or conbinations thereof. Exanples of aqueous cl eaning sol utions
i ncl ude conmerci al detergents which generally contain both sol uble inorganic
and organi ¢ conpounds and Navy Oxygen C eaner (NOC) which contains only
sol ubl e i norgani ¢ conmpounds.

3.3 Bleed air system A bleed air systemis a systemin which air is
supplied fromthe conpression stage of a gas turbine generator or a propul sion
gas turbine.

3.4 Blue line. Wen a cut for a pipe or fitting nears the inner wall,
the outer surface turns blue which is referred to as cutting to the blue line.
The blue line results from oxi dati on caused by the reduced ability of the
thinned pipe or fitting to dissipate heat generated by the power tool cutting
the surface

3.5 Cdean. Cdean refers to the absence of scale, particulate, oil and
grease contam nants at a |evel below that which adversely affects the
operation or reliability of the conponent or system The process of cleaning
shall not affect the form fit or function of the item being cl eaned.

3.6 deaning solvent. A cleaning solvent is any material that exhibits
the capability to dissolve other substances through chem cal action and, for
t he purposes of this docunment, are 100% vol atile. Exanples include
hal ogenat ed sol vents such as HFE-7100 whi ch is non-flammabl e and hydrocar bon
sol vents such as isopropyl alcohol (I1PA) which is very flanmmable.

3.7 Cean area. A clean area is an area that is free of air borne
debris or contam nation resulting fromwork acconplished in the inmedi ate
ar ea.

3.8 Cdean cloth. A clean cloth is used for local cleaning or w ping
surfaces to evaluate | oss of cleanliness. The cloth shall be adequately free
of contam nants which could pose a conpatibility, flammbility, or toxicity
hazard considering the specific application

3.9 Conponents. Conponents refers to itens such as valves, fittings,
gauges and regulators in the systens.
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3.10 Critical applications. Critical applications are systens or
conponents requiring nore detailed cleanliness requirenents than genera
applications because of unique operating paraneters and environments. Air
systenms supplying diver life support and air systens supplying oxygen
generating equi pnment are classified as critical applications because of the
i ncreased toxicity hazard associated with high partial pressure environnments
for diver air, and flammbility due to the interface with the oxygen system
for air systems supplying oxygen generating equi prment.

3.11 Deballast air system A deballast air systemis a | ow pressure
air systemwhich is used for deballasting anphi bi ous assault ships.

3.12 Dew point. Dew point is the neasure of dryness or wetness of a
gas. It is defined as the tenperature at which gas becones saturated with
wat er vapor causing condensation when cool ed at constant pressure. Dew point
tenperatures listed in this standard are at atnospheric pressure.

3.13 Dry air. Dry air refers to air that has been dried to a dew point
tenperature | ow enough to prevent condensation. The dew point is application
specific, and is based on the maxi mum pressure and m ni numtenperature that
the application will normally experience. As an exanple, air that operates at
125 psig and is subjected to a 0° operating environment would require a dew
poi nt tenperature of about -35°F to prevent condensation

3.14 Electronics dry air main. An electronics dry air main is that
portion of the vital air main which is used for pressurization of various
types of radar wavegui des and antennas, el ectronic equi pnent, and transm ssion
syst ens.

3.15 Energency breathing air system Emergency breathing air systens
di stribute energency breathing air throughout submarines and to specified punp
roons and machi nery spaces on surface ships.

3.16 Final cleaner. A final cleaner is an aqueous cleaning solution or
a cl eaning solvent used for final flushing of piping systens or fina
preci sion cl eaning of conmponents and parts.

3.17 Ceneral applications. GCeneral applications are systens or
conponents not defined as a critical application

3.18 Hal ogenated solvent. A hal ogenated solvent is any sol vent whose
chem cal structure contains bromne, chlorine, fluorine, or iodine. Most
hal ogenat ed sol vents are non-flammabl e and many are very toxic. Al NAVSEA
approved hal ogenated sol vents contain fluorine, some also contain chlorine,
and none contain brom ne or iodine.

3.19 High pressure air system A high pressure air systemis an air
system whi ch” operates at pressures not |ess than 1000 |b/in?

3.20 Low pressure air system A low pressure air systemis an air
system whi ch” operates at pressures not greater than 150 |b/in?

3.21 Maxi mum operating pressure. The maxi num operating pressure is the
hi ghest pressure that can exist in a system or subsystem under normal (non-
casualty) operating conditions. This pressure is determ ned by such
i nfl uences as pressure regul ating val ve set pressure, nmaxi mum pressure at the
system source such as conpressed gas bank pressure or sea pressure, and punp
shut-of f pressure for closed systems. For constant pressure systens, such as
regul ated conpressed gas systens, the term Nom nal Operating Pressure has been
used to designate the steady state operating condition. Were this type of

4
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pressure rating is applied, for the purpose of the requirenments stated herein,
it may be substituted as the maxi mum operating pressure.

3.22 Medium pressure air system A nmediumpressure air systemis an
air system which operates at pressures greater than 150 |b/in? and not greater
than 1000 | b/in?

3.23 Nitrogen. N trogen refers to gaseous nitrogen as specified in
4.5. 3.

3.24 Non-vital air main. A non-vital air main is that portion of the
ship service | ow pressure air systemwhich serves other than vital users.

3.25 Oganic. Oganic refers to any chem cal conpound contai ni ng
carbon. For the purposes of this docunent, the organic conpounds of interest
are hydrocarbon compounds cont ai ni ng carbon and hydrogen, and fl uorocarbon
conpounds cont ai ni ng carbon and fluorine. Exanples of hydrocarbon materials
i ncl ude nost fuels and conpressor lubricating oils, while exanples of
fluorocarbon materials include ML-G 27617 grease used for lubricating high
pressure o-rings.

3.26 Precleaner. A precleaner is any aqueous cleaning solution or
cl eaning solvent used to initially clean parts to visually clean. Exanples
i ncl ude Navy Oxygen O eaner (NOC), dissolved tribasic sodi um phosphate (TSP)
i sopropyl al cohol (1PA), and non-ionic detergent (NID) m xed with water.

3.27 Sanple. Sanple is a representative anount of cleaning solvent,
cl eaning solution, rinse water or pressurized gas collected in clean
containers at selected | ocations obtained to verify the performance of the
cl eani ng process.

3.28 Surfactant. A surfactant is a surface wetting agent which reduces
interfacial tension between a liquid and a solid.

3.29 Vital air main. Avital air main is that portion of the ship
service |l ow pressure air system which serves users whose continuous operation
is essential for safety and m ssion capability of the ship.

3.30 Water. Water refers to water as specified in 4. 1.
4. CENERAL REQUI REMENTS
4.1 \Water.

4.1.1 Applicability. Three grades of water, A B, and C, in descending
order of purity, are associated with preparing and diluting cl eaning
solutions, flushing, rinsing, and testing, and are defined in Table I. Water
purity requirenments specified throughout this standard are m ni mum
requi renents and do not preclude the use of water of greater purity.

4.1.2 Disposal. Disposal of water shall be in accordance with | ocal
state, and federal regulations.

4.1.3 Conpatibility. Appendix A gives the conpatibility of hot water
with various materials. Were inconpatibility exists, process changes such as
rinsing with cooler water, shorter rinse durations, or imediate drying of wet
surfaces may need to be considered. Were specific information is |acking,
performconpatibility testing as specified in A 3 of Appendi x A




M L- STD- 1622B( SH)

TABLE |. G ades of water.
ltem Gr ade
A1/ B 1/ C 2/

Chl oride ion, maxi mum ppm 0.1 1.0 35
Conductivity, maxi num m cronhos/cm 3/ 2.5 20 550
Resistivity, mninum ohns-cm 3/ 400K 50K 1.8K
pH range 4/ 6.0to 8.0 - -
Visual clarity No turbidity, oil, or sedinent
1/ Dem neralized water neeting the requirenments of ASTM D 1193, type |1

satisfies grade A or B requirenents.
2/ Pot abl e water and nuni ci pal water generally neets grade C requirenents.
3/ Measure either conductivity or resistivity; resistivity is the inverse

of conductivity.
4/ VWhen the conductivity of grade A water is 0.25 m cromhos/cmor |ess, pH

measurenents are not required

4.2 deaning solutions.

4.2.1 Navy Oxygen O eaner (NOC).

4.2.1.1 Applicability. NOC is an aqueous al kaline cleaning solution
approved for use as a precleaner or final cleaner for all conpatible piping
and conponents. NOC shall be in accordance with M L-DTL-24800.

4.2.1.2 Safety precautions. Follow the safety precautions recomended
in the vendor's Material Safety Data Sheet (MSDS) and the foll ow ng
precauti ons recomended by the Navy Environnmental Health Center (NEHC).

(a)Skin contact with NOC will result in irritation and chem cal burns.
Wear i npervious protection clothing constructed of neoprene or
other material of equivalent resistance to penetration so as to
prevent skin contact. Use elbow length gloves (with cuffs) as
m ni mum protection any tinme open containers of the cleani ng agent
are handl ed. Wash potentially exposed skin areas with soap and
wat er at breaks, and at the conclusion of the operation. Do not
use organic solvents for this purpose. Thoroughly clean
protective garnents at the conclusion of the operation and store
for reuse. Renove clothing which becones contami nated as soon as
possi bl e and t horoughly cl ean before reuse. Seek pronpt nedica
assi stance should a rash, chemi cal burn, or other adverse effect
be experienced which may be related to working with NOC. Do not
store or consune food and tobacco in areas where they could be
contam nated with NOC

(b)Eye contact with NOC could result in chem cal burns. War chemn ca
wor ker's goggles for all operations where eye contact with NOC
could occur. Use a full-length face shield for any operation
where splashing of the material could occur. |In the event of eye
contact, personnel should flush their eyes thoroughly with fresh
water for a mninmumof 15 mnutes, then seek pronpt nedica
attention. An eye wash systemconformng to the design
requi renents of the American National Standards Institute (ANSI)
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Z358.1 shall be in the inrediate vicinity of all operations. Eye
wash systens shall be capable of providing a mnimmof 15 m nutes
of water for enmergency flushing.

(c)Over exposure to msts or vapors from NOC may result in sneezing,
coughi ng, respiratory systemirritation, and possibly chem cal
burns and subsequent edema in the upper airways. Based on off-gas
testing at tenperatures up to 180°F, such a possibility is

unli kely, considering the magnitude and frequency of use. |If
irritating solution mst is present, approved respirators shall be
worn to avoid inhalation (see 6.4). 1In the event any adverse

health effects are experienced, cease operations involving NOC and
consult the cogni zant nedical departnment representative for
addi ti onal gui dance.

4.2.1.3 Disposal. D sposal of NOC shall be in accordance with | ocal,
state, and federal regulations. |If neutralizing NOC, dilute at least 4:1 with
wat er before adding acid to prevent formng a precipitate.

4.2.1.4 Conpatibility. Appendix A gives the conpatibility of NOC with
various materials. Were specific information is |acking, perform
conmpatibility testing as specified in A 3 of Appendix A NOC used to cl ean
al um num or anodi zed al um num shoul d be diluted 50% w th water.

4.2.1.5 Inspection prior to use. The follow ng inspections shall be
performed prior to using NOC.

(a) A shake test as specified in 5.14.2 and a visual clarity inspection
as specified in 5.14.3.2 shall be performed. NOC which fails
ei ther inspection due to the presence of oil shall be rejected and
returned to the vendor. NOC which fails the visual inspection due
to the presence of particulate or fiber shall be either filtered
with a 5 mcron nomnal or finer filter to renove the suspended
particulate or fiber or rejected and returned to the vendor.

(b) Gover nment purchases of NOC are origin inspected, origin accepted
with a Certificate of Analysis for each | ot naintained by Defense
Supply Center Richnmond. O her purchasers of NOC shoul d request a
Certificate of Analysis with each delivery. Any NOC returned to a
vendor because of a quality deficiency shall be noted (see 6.3).

4.2.1.6 Dilution. NOC shall be diluted as foll ows:

(a)Concentration: NOC can be diluted with water up to 50% NOC
shoul d be diluted 50% w th grade B water when cl eani ng al um num or
anodi zed al um num

(b)Water quality: The preferred quality of water is 5 micron nom nal
or finer filtered grade A water. For long termuse in cleaning
equi prent, such as an ultrasonic cleaning tank, parts washer, or
flushing rig, grade B water may be used with a 5 micron filter
installed. For short termuse, such as a few hours, 10 mcron
filtered grade C water may be used.

(c)Order for mxing: |In order to yield a nore stable sol ution which
will extend the life of the cleaner, water should be added to NOC
rat her than adding NOC to water.

4.2.1.7 Use of NOC in previously used equi pnent. For critical
application cleaning equi pment previously used with other than NOC, the
foll owi ng actions should be taken to m nimze and evaluate for the possibility
of the NOC reacting with the residue |eft behind.
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(a)Fill the cleaning equi pnent with NOC diluted 25 to 50% with grade B
wat er .

(b) Operate the cleaning equi pment covered for 4 hours at 140 to 160°F.

(c)Visually inspect the NOC for foamand precipitate. Visually
i nspect the equipnment for mlky white deposits. Sonme white
deposits at the fluid-air boundary are acceptable.

(d)If precipitate is visible in the NOC, the NOC foans, or mlky white
deposits are visible on the equi pnent in areas continuously wetted
wi th NOC, discard the NOC sol ution, renove the deposits as
specified in 4.2.1.7(e), and repeat the process.

(e) Deposits can be renmpbved by soaking in hot water, or scrubbing
and/ or soaking with comercial white vinegar or a warm (up to
110°F) 10 to 16%citric acid solution, followed by a water rinse.
A 10 to 16%citric acid solution can be prepared by adding 12 to
20 ounces of powdered citric acid (CAS No. 77-92-9) to one gallon
of water.

4.2.1.8 Use for extended periods. Extended use of NOC should be in
covered equi pment to mnimze evaporation. Evaporative |osses can be made-up
with grade B water. NOC can be recycled using filtration, and continuously
used or reused, provided the follow ng conditions are satisfied:

(a)For critical applications, a shake test as specified in 5.14.2
reveal s no excessive foam

(b)For critical applications, a clarity inspection as specified in
5.14.3.2 reveal s no oil, grease, or excessive particul ate.

(c)An alkalinity test as specified in 5.14.5 indicates a satisfactory
result. As the alkalinity of NOC is depleted in use, the vol une
of NOC required to obtain the blue end-point specified in 5.14.5
i ncreases. \When the alkalinity test nmeasures 35 to 40 mlliliters
(m) of NOC, the NOC is at risk of devel oping an insoluble
precipitate. The NOC should either be replaced, or a portion of
the Iow alkalinity NOC renmobved and replaced with fresh NOC to
restore alkalinity. |If evaporation concentrates the NOC causing
the alkalinity test to nmeasure less than 10 nL of NOC, the NOC
should be diluted with water as specified in 4.2.1.6 to restore
the alkalinity to a nom nal measured range of 15 to 30 nL of NOC
Do not attenpt to adjust the alkalinity of 50 to 100 percent
concentrated NOC by adding acid; an imediate gel or precipitate
will develop. Alkalinity of NOC in use or stored in cleaning
equi prent shoul d be checked weekly until the alkalinity test
nmeasures about 30 nL of NOC. Then, nore frequent analysis should
be performed to ensure an insoluble precipitate does not form

4.2.1.9 Filtration. For long termuse in cleaning equi pment such as
large ultrasonic tanks or parts washers, a filter sized at about 1 m croneter
nom nal should be installed. For use in a flushing rig, a 5 mcroneter
nom nal or finer filter shall be installed, and it is recommended that a
filter sized at about 1 microneter nominal be installed. A 5 mcroneter
filter prevents introducing significant contam nation back into the system A
1 mcroneter filter allows recycling and extending the use of NOC. It is also
recommended that for flushing applications, a strainer be installed upstream
of the filter to renmove |large debris that can prematurely clog the filter
For critical applications, filters used for the first time shall be checked
for extractable organic material. This is acconplished by recircul ating
through the filter with clean NOC at 140 to 160°F for no less than 1 hour and
then checking for foamas specified in 5.14.2, and performng a visua
i nspection of the effluent as specified in 5.14.3.2. Checking for extractable
organic material of filters is not required for filters fromthe sane vendor
and of the same material that previously tested satisfactorily. A suitable
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filter material is thermally bonded, pleated pol ypropyl ene containing no

pl asticizer or adhesive. The major advantage of di sposabl e pol ypropyl ene
filter cartridges is ease of use. Ceaning stainless steel reusable filters
can be difficult and time consum ng. The large soil holding capacity of

di sposable filter cartridges can often bal ance the cost of using smaller soi
hol di ng capacity stainless steel filters requiring frequent cleaning. Filter
housi ngs shoul d be configured with a vent on the top of the housing to all ow
renoving oil that has separated fromthe NOC. Verify with the filter

manuf acturer that the tenperature, pressure and flow rating of any filter is
adequate for the intended application. Disposal of used filters or separated
oil shall be in accordance with local, state and federal regul ations.

4.2.1.10 Stowage. NOC should be stored in covered containers to
m ni m ze evaporative | osses. Stowage of heated NOC for several days should
only be in corrosion resistant nmetal, teflon, or teflon lined glass
containers. Long term stowage of heated NOC in plastic (other than teflon),
rubber, or glass containers will result in cleaner degradation. For critica
applications, unheated NOC may be stowed in plastic or plastic lined
cont ai ners provided the contai ner has been checked for extractable organic
material. This is acconplished by filling the container with NOC for no | ess
than 10 days then checking for foamas specified in 5.14.2, and performng a
vi sual inspection as specified in 5.14.3.2. Checking for extractable organic
material of containers is not required for containers fromthe sane vendor and
of the sane material that previously tested satisfactorily. Experience
i ndi cates that NOC can be successfully stored in aged uncol ored or clear high
density polyethyl ene (HDPE) or pol ypropyl ene plastic containers. NOC can al so
be stored in steel containers having an unplasticized | ow density pol yet hyl ene
(LDPE) liner which is not adhesively bonded to the steel container simlar to
A- A-58020. Stowage of NOC in colored plastic containers may contani nate the
cleaner. NOC allowed to dry on glass will result in a hard insol uble residue.
W de nouth glass sanple bottles with external safety coatings and teflon |ined
caps are acceptable, as are sanpling containers manufactured fromteflon
teflon lined glass, teflon |ined plastic, or stainless steel. Bulk shipboard
stowage of NOC shall be in accordance w th S9086-VWK- STM 010/ CH 670 for
al kal i es.

4.2.2 Tribasic Sodi um Phosphate (TSP)

4.2.2.1 Applicability. TSP is a solid crystalline material mxed with
water to prepare an aqueous al kaline cl eaning solution approved for use as a
precl eaner or final cleaner for all conpatible piping and conmponents. TSP
shall conformto O S-642, type | or Il, or equal. Type Il is reconmended
because it is less susceptible to precipitation

4.2.2.2 Safety precautions. Follow the safety precautions recomended
in the vendor's Material Safety Data Sheet and the foll ow ng:

(a)TSP is a solid, crystalline material which has a caustic action on
skin, eyes, and nucous nenbranes. Repeated or prol onged cont act
with the solid material or its solution shall be avoi ded.

(b) Chemi cal safety goggles or face shield, rubber gloves, and rubber
aprons or coveralls shall be worn to prevent skin contact. 1In the
event of eye contact, personnel should flush their eyes thoroughly
with fresh water for a m nimumof 15 m nutes, then seek pronpt
medi cal attention. An eye wash system conformng to the design
requi renents of the American National Standards Institute (ANSI)
Z358.1 shall be in the inrediate vicinity of all operations. Eye
wash systens shall be capable of providing a mnimmof 15 m nutes
of water for enmergency flushing.
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(c)If skin contact occurs, exposed areas shall be washed with | arge

amounts of fresh water. If irritating dust or solution mst is
present, approved respirators shall be worn to avoid inhal ation
(see 6.4).

(d)In the event any adverse health effects are experienced, cease
operations involving TSP and consult the cognizant nedica
departnment representative for additional guidance.

4.2.2.3 Disposal. D sposal of TSP shall be in accordance with | ocal
state, and federal regulations.

4.2.2.4 Conpatibility. Appendix A gives the conpatibility of TSP with
various materials. \Where specific information is |acking, perform
conpatibility testing as specified in A 3 of Appendix A

4.2.2.5 Solution preparation. Prepare the TSP cl eaning sol ution by
di ssolving 2 pounds of type |I or 4.5 pounds of type Il TSP with 5 gall ons of
grade B water at 160 to 180°F. In order to prevent a violent reaction and to
better dissolve the TSP, add the TSP to the water; do not add water to the
TSP. The solution shall be circulated until the TSP is dissolved prior to
exposing the solution to a system or conponent.

4.2.2.6 Stowage. |If a TSP stowage tank is not |arge enough, do not m x
a solution stronger than as specified in 4.2.2.5 and attenpt to dilute it in a
pi ping system Failure to maintain the tenperature of a solution stronger
than as specified in 4.2.2.5 at 160 to 180°F can result in the TSP
preci pitating and devel opi ng a hardened nmass. This hardened mass is
difficult, if not inmpossible, to renove. The preferred stowage tank materi al
is stainless steel. Bulk shipboard stowage of TSP shall be in accordance wth
S9086- VK- STM 010/ CH 670 for al kal i es.

4.2.3 Non-lonic Detergent (N D)

4.2.3.1 Applicability. NDis a concentrated non-ionic hydrocarbon
surfactant that is mxed with water to prepare an aqueous detergent cleaning
solution acceptable for use as a precleaner for critical applications and as a
cl eaner for general applications. N D shall conformto ML-D 16791, type |
or commerci al equival ent, such as Triton X-100.

4.2.3.2 Safety precautions. Follow the safety precautions recomended
in the vendor's Material Safety Data Sheet (MSDS). If irritating solution m st
is present, approved respirators shall be worn to avoid inhalation (see 6.4).
In the event any adverse health effects are experienced, cease operations
i nvol ving NID and consult the cognizant mnedi cal departnent representative for
addi ti onal gui dance.

4.2.3.3 Disposal. D sposal of NID shall be in accordance with | ocal
state, and federal regulations.

4.2.3.4 Conpatibility. Appendix A gives the conpatibility of NID
solutions with various materials. Were specific information is |acking,
performconpatibility testing as specified in A 3 of Appendi x A

4.2.3.5 Solution preparation. Prepare NID solution by adding 0.1 to
0.5 ounces of NID to each gallon of water. Use of higher concentrations of
NID in water will not increase soil renoval performance, and can cause
difficulty inrinsing the NID solution fromthe surface. N D solutions shal
be used at tenperatures no greater than 140°F. At tenperatures greater than
140°F, the solubility of NID will decrease |eading to possible precipitation
of NI D.

10
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4.2.4 1sopropyl al cohol (IPA)

4.2.4.1 Applicability. Isopropyl alcohol (I1PA) is a cleaning solvent
that is acceptable for use as a precleaner for critical applications and as a
cl eaner for general applications with conpatible material. |PA shall not be
used as a precleaner for teflon in either a diver's air systens or an air
system suppl yi ng oxygen generating equi pnent. |PA should conformto TT-1-735
or equal. IPAis soluble in water and conmerci al grades can have as nuch as
30% wat er .

4.2.4.2 Safety precautions. Follow the safety precautions recomended
in the vendor's Material Safety Data Sheet and the foll ow ng:

(a)IPAis a volatile hydrocarbon solvent with a boiling point of about
180°F. IPA is extrenely flammble having a flash point of 56°F.
| PA vapors are toxic having a reconmended 8-hour time weighted
average exposure criteria of 400 ppm Ingestion of IPA wll cause
burni ng of the gastrointestinal tract, nausea, voniting, bleeding,
CNS depression, henolysis, and pul nonary danage. |ngestion of as
little as 10 nL may cause serious injury, while ingestion of 240
nmL can be fatal

(b)An industrial hygienist, gas free engi neer, gas free person, or
ot her designated individual shall verify that ventilation in the
space is adequate to keep the concentration of the sol vent bel ow
t he recommended exposure criteria during anticipated operations,
excl udi ng accidents or spills. |If excessive solvent concentration
is present, approved respirators shall be worn (see 6.4). Use
caution when ventilating | PA vapors since the vapors are
fl ammabl e. Expl osi on proof equi prent may be necessary.

(c)IPA is absorbed by non-netallic material, such as teflon, and
unl ess carefully dried nmay off-gas flammabl e and toxic materi al

(d)In the event any adverse health effects are experienced, cease
operations involving | PA and consult the cognizant nedica
departnment representative for additional guidance.

4.2.4.3 Disposal. D sposal of isopropyl alcohol shall be in accordance
with local, state, and federal regulations.

4.2.4.4 Conpatibility. Wuere specific information with respect to
conpatibility is lacking, performconpatibility testing as specified in A 3 of
Appendi x A

4.2.5 NAVSEA approved hal ogenat ed sol vents.

4.2.5.1 Applicability. A NAVSEA approved hal ogenated sol vent, as
specified and subject to the limtations in Appendix B, can be used as a
cl eaner for instruments as specified in 5.5, for cryogenic systens and piping
as specified in 5.7, and for field wipe as specified in 5.13.4. Use of a
NAVSEA approved hal ogenated sol vent for any other application requires |oca
engi neering, environnental and industrial hygi ene approval.

4.2.5.2 Safety precautions. For any NAVSEA approved hal ogenated
solvent, follow the safety precautions recommended in the vendor's Materi al
Safety Data Sheet and the foll ow ng:

(a)An industrial hygienist, gas free engi neer, gas free person, or
ot her designated individual shall verify that ventilation in the
space i s adequate to keep the concentration of the sol vent bel ow
t he recommended exposure criteria during anticipated operations,

11
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excl udi ng accidents or spills (see 6.4). |f excessive sol vent
concentration will be present, approved respirators shall be worn
(see 6.4). |If necessary, use portable blowers. Exhaust

ventilation is preferable to blowing air into the space. Sol vent
vapor shoul d be captured as close as possible to the point of
generation and di scharged outside of the area in a nmanner that
precl udes recircul ati on and exposure to other personnel

(b)At least two people shall be present at all tines while solvent is
bei ng used. Do not |eave the area unattended while cleaning is in
progress.

(c)Wien a hal ogenated solvent is being transferred by hose or pipe
froma renote | ocation, conmunication shall be established between
t he punping station and the space invol ved.

(d)To permit escape in the event of an accidental spill, a self-
cont ai ned breathing device shall be i mediately avail able to each
person in any space where operations involving a hal ogenat ed
sol vent are taking place or occupi ed spaces where | eaks may occur
whi | e systens contai ni ng hal ogenat ed sol vents are being cl eaned,
tested, serviced, or repaired. Each person shall have received
instruction and practice in the use of the particular self-
cont ai ned breathing device to be used. When a spill occurs, a
hi gh concentration of solvent vapor may rapidly fill the space and
dilute the air in the space. Breathing this diluted, contam nated
air can result in rapid (10 to 15 seconds) | oss of consciousness
caused by oxygen being washed fromthe lungs. It is therefore
necessary to stop breathing until the self-contained breathing
devi ce has been put on and is supplying air. The Navy "Energency
Escape Breathing Device" (EEBD) may be used for energency escape.

(e)Al hot work in the space shall be suspended before introducing the
solvent into the system An exception is that during overhaul in
a shipyard, hot work may be performed on board a ship while
systens are being flushed (not pressure tested) w th hal ogenat ed
solvents if each operation is authorized by a gas free engineer
Personnel shall be instructed to | eave the area inmediately if
anyone experiences any irritation of the eyes, nose or throat.
During specially authorized hot work, self-contained breathing
devices for emergency escape are not required in spaces where al
lines being flushed contain only welded joints (no flanges, valves
or other fittings having nechanical joints). The follow ng
war ni ng sign shall also be displayed at the entrance to all work
spaces:

WARNI NG

HALOGENATED SOLVENT OPERATI ON; DO NOT ENTER UNOCCUPI ED SPACE

W THOUT FI RST TESTI NG FOR SOLVENT; NO HOT WORK OR OPEN FLAMES
ALLOWNED I N TH S SPACE EXCEPT WHEN AUTHORI ZED BY A GAS FREE

ENG NEER; LEAVE SPACE | MMEDI ATELY | F ANYONE NOTI CES ANY EYE, NOSE
OR THROAT | RRI TATI ON.

(f)Carefully check the systemfor |eaks before punping sol vent through
the system (see 5.7.3.2).

(g) Chemi cal safety goggles or a full-length face shield shall be used
where eye contact is possible. A full-length face shield shall be
worn over chem cal safety goggles for any operation where
spl ashing of the solvent may be a problem |In the event of eye
contact, personnel should flush the eyes with fresh water for a
m ni mum of 15 minutes, then seek pronpt nedical attention. An eye
wash system conform ng to the design requirenents of the American
Nati onal Standards Institute (ANSI) Z358.1 shall be in the

12
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i Mmediate vicinity of all operations. Eye wash systens shall be
capabl e of providing a m ninmumof 15 mnutes of water for
ener gency fl ushing.

(h) Repeated contact with the skin may cause cracking and irritation
Wear sol vent resistant rubber gloves if contact with the hands
cannot otherwi se be prevented. dothing that becomes saturated
with solvent should be renoved at once.

(i) The atnosphere in the space where the solvent is used shall be
continuously nmonitored. An alarmshall be set on the instrunent
which will be activated when the solvent reaches its reconmended
exposure criteria. The concentration of the solvent shall not be
all owed to exceed the recommended exposure criteria during a
normal working day. |If the alarm sounds, imediately put on the
EEBD and pronptly | eave the space. Anyone re-entering the space
shoul d wear sel f-contained breathing apparatus operated in a
pressur e-demand node

(j)!I'n the event of any adverse health effects are experienced, cease
operations involving hal ogenated sol vents and contact the
cogni zant medi cal department representative for additiona
gui dance. Shoul d soneone be overcone in a space which | acks
oxygen or because of the presence of a high solvent vapor
concentration, the person should be renoved i medi ately and gi ven
artificial respiration if necessary.

WARNI NG

SOMVE HALOGENATED SOLVENTS CAN CAUSE CARDI AC SENSI TI ZATI ON.  THE
ATTENDI NG PHYSI CI AN MUST BE | NFORVED OF THE HALOGENATED SOLVENT
IN-USE. ADM NI STERI NG AN | NJECTI ON OF EPI NEPHRI NE OR SIM LAR
HEART STI MULANT CAN LEAD TO CARDI AC ARRHYTHM A, | NCLUDI NG

VENTRI CULAR FI BRI LLATION | F THE SOLVENT | N- USE CAUSES CARDI AC
SENSI TI ZATI ON.  REGARDLESS OF THE SOLVENT | N-USE, THE PATI ENT
SHOULD BE G VEN FRESH Al R | MVEDI ATELY AND SHOULD NOT BE ALLOWED TO
EXERT H MSELF OR HERSELF.

(k)When drying with nitrogen, solvent vapors and nitrogen shall be
externally vented away from popul ated areas. |If this can not be
acconpl i shed, a gas free engi neer shall be consulted. It may be
necessary to use an oxygen nonitor to ensure there is not an
excessive dilution of oxygen in the air.

(1) Emergency rescue procedures shall be established, and proficiency
docunented to ensure that personnel can be safely renoved in the
event of hazardous exposures.

(m Hal ogenat ed sol vents used in contact with Diver Life Support
Systens shall be conpletely drained and the conponents and pi ping
pl aced in an oven and/or heated to assure all solvent is volatized
and renoved before assenbly, test and operation. Sanples as
specified in 5.10.3 are required to confirmrenoval of al
sol vent .

4.2.5.3 Disposal. D sposal of NAVSEA approved hal ogenated sol vents
shall be in accordance with | ocal, state, and federal regulations. Used or
cont am nat ed hal ogenated sol vent should be reclainmed for use by distillation
or other appropriate nmethod and inspected as specified in applicable
specifications (see 6.3).

4.2.5.4 Conpatibility. Appendix B gives the conpatibility of NAVSEA
approved hal ogenated solvents with various non-netallic materials. Were
specific information is | acking, performconpatibility testing as specified in
A. 3 of Appendix A
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4.2.5.5 Use of NAVSEA approved hal ogenated solvents. Follow the
i nstructions provided by the vendor and as directed herein.

4.2.5.6 Water previously used in systens. Hal ogenated sol vents
contai ning chlorine can react with water form ng corrosive acids. Systens
previously known or believed to contain water or aqueous cleaning solutions
shall be purged with nitrogen as specified in 4.5.3. An outlet dew point of a
-40°F at atnospheric pressure shall be obtained prior to introducing any
hal ogenat ed sol vent that is known or believed to produce acids in contact with
wat er .

4.3 Oher cleaners.

4.3.1 Oher cleaners for general applications. Any materially
conpati bl e aqueous cl eaning solution or cleaning solvent may be used for
general applications with | ocal engineering and environmnmental approval.
Directions for use, safety precautions, disposal and conpatibility are the
responsibility of the approving activity. For all naval activities, review by
t he cogni zant nedi cal department or industrial hygienist shall be obtained
prior to locally approving the use of any aqueous cl eaning solution or
cl eani ng sol vent other than those specified in 4.2. The selection criteria
for approving alternative cleaners is specified in 4.4.

4.3.2 Oher final cleaners for critical applications. No aqueous
cl eaning solution other than TSP sol utions, or M L-DTL-24800 conpositions,
shall be used as a final cleaner. Use of pre-cleaners shall be as specified
in 4.3.1. Oher than NAVSEA approved hal ogenated sol vents specified in
Appendi x B, approval shall be obtained prior to using any cleaning solvent as
a final cleaner (see 6.3). Activities interested in obtaining approval of
other final cleaning solvents or processes shall obtain direction (see 6.3).

4.4 (O her cleaner selection criteria. The selection of a cleaner for
precl eaning of critical applications or cleaning of general applications shal
consi st of an evaluation of each requirenent specified in Table Il. Failure
to conplete the evaluation as specified in Table Il can result in conponent
damage or personal injury.

4.4.1 ddeaning performance. The cleaner shall be tested to verify
acceptabl e cleaning performance with target soil, substrates and processes.
Exampl es of test methods to determ ne cleaning performance by soaking, using
ul trasonic tanks or by pipe flushing are in M L-DTL-24800.

TABLE Il1. Testing requirenments for other cleaners.
Requi r enent Par agr aph
C eani ng perfornmance 4.4.1

Heal th and safety

Material compatibility

Di sposal

Process application

all B Bl Bl
all B Bl Bl
ol o »| w| ™

Cl eaner quality
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4.4.2 Health and safety. Data on the cleaner, including the Materi al
Safety Data Sheet (MSDS) shall be reviewed by cogni zant health and safety
personnel to determ ne the follow ng:

(a)Flammabi lity of the cleaner to include flash point, and upper and
| ower explosion limts if applicable. The fire hazard resulting
fromleaving the cleaner in a systemshall be eval uated and
mti gat ed.

(b)Toxicity of the cleaner to the worker. Vendors shoul d have either
tested the cleaner or reviewed each constituent of the cleaner
wi th an acceptabl e toxicol ogy data base such as Registry of Toxic
Effects of Chemicals (RTECs). Activities are cautioned that
bi odegradability is not a neasure of toxicity, and should never be
substituted as such. For solvent cleaners ensure an 8-hour tine
wei ght ed average exposure criteria is reconmended. Additionally,
for solvents, ensure the vendor specified a nmethod to nonitor
wor kpl ace exposure. C eaners used on board subnarines shall be
eval uated as specified by the Submari ne At nosphere Materi al
Control Programdirected by the Navy Environmental Health Center

4.4.3 Material conpatibility. Data on the cleaner shall be reviewed by
cogni zant engi neering personnel to determne the conpatibility of the cleaner
with netallic, plastic and rubber materials. Exanples of acceptable test
met hods and acceptance criteria are in ML-DIL-24800. Ensure the cleaner was
tested at a tenperature and duration equal to or greater than the maxi mum
process application, and that data presented by the vendor supports their
recommendati ons. Also, be aware that sonme structural plastics, such as valve
seats, need to be tested in the stressed condition to obtain realistic
results.

4.4.4 Disposal. Information on the cleaning process including data on
the cleaner, as well as rinse water, if applicable, shall be reviewed by
cogni zant environnental personnel to determne the appropriate waste di sposa
requi renents. The cl eaner vendor should have data on the effluent toxicity of
the cl eaner performed in accordance with approved Environmental Protection
Agency (EPA) test nethods. Activities are cautioned that biodegradability is
not a nmeasure of effluent toxicity, and should never be substituted as such

4.4.5 Process application. A process procedure shall be devel oped to
specify how the cleaner will be safely and effectively used if different from
that specified by this standard. Itens that should be addressed in the
cl eani ng process by either the approving activity or the vendor include the
fol | owi ng:

(a)d eaner safety precautions.

(b) Speci fications for the equi pnent used in the cl eaning process that
i ncl udes the application tenperature of the cleaner, and fluid
velocity if applicable.

(c)Mnimumand maximumlimts for cleaner concentration, cleaning
duration, and cl eaner stowage requirenents.

(d)Directions to renove and verify renoval of aqueous cl eaners after
the cl eaning process. This includes application of rinse water
and net hods used to verify conpletion of the rinse step such as
measur enent of pH or conductivity, or checking for foam by a shake
test.

(e)Directions to dry the conponent or system after cleaning or
rinsing. Solvent cleaning processes shall specify a mninumtinme
duration necessary to ensure the solvent has conpletely
evapor ated. Aqueous cl eaning processes shall use the direction
contained in this standard.
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(f)Material conpatibility tables for nmetals, plastics and rubber.

(g)Methods to nonitor cleaner stability or usability if applied for
ext ended periods. Exanples include nonitoring pH for aqueous
al kal i ne cl eaners, and nonitoring non-volatile residue (NVR) for
sol vent cl eaners.

(h) Process waste disposal

4.4.6 Ceaner quality. Al cleaners used in the process shall have
provisions to ensure consistent quality is received fromthe vendor. At the
very | east, the vendor should agree to issue advance notification of any
changes to the cl eaner conposition. Realize that mnor changes in conposition
can significantly effect material conpatibility and toxicity.

4.5 @Gses.

4.5.1 Safety precautions. Inert gases, such as nitrogen, although not
toxic, will not support human respiration and can cause asphyxi ation
Accurul ation of this gas in small or closed spaces can reduce the oxygen
concentration below the normal |evel of 20 to 22 percent. Ensure adequate
ventilation is provided to maintain the oxygen levels within normal |evels.
I f doubt exists, an oxygen nmonitor with alarmset at 19.5 percent shall be
used to monitor the area (see 6.4).

4.5.2 Ar. Ar shall be used for purging when specified herein. Air
shall neet the quality requirenments of the systemin which it is used. Air
shall be filtered to 10 microneters nom nal or finer

4.5.3 Ntrogen. N trogen shall be used for purging when specified
herein. N trogen shall nmeet the requirenments of BB-N-411, type I, Cass 1
grade A or B by vendor or |aboratory statenment of conformance. N trogen shal
be filtered to 10 microneters nomnal or finer. |If residual nitrogen in a
systemw || present a problem it shall be purged with air as required.

4.6 deaning silver-brazed piping. For systenms with new silver brazed
joints, residual brazing flux can be renoved in accordance with NAVSEA 0900-
LP-001- 7000 prior to cleaning. Residual brazing flux can al so be renoved wth
NOC, TSP, or other aqueous cleaners that will renove flux. 1In either case,
the brazing flux shall be renoved prior to the hydrostatic test.

4.7 Lubricants. Lubricants shall be approved for the application as
speci fied i n NAVSEA S9086- H/7- STM 010/ CH 262, conponent specification or other
approved source. During reassenbly, lubricants shall be used sparingly.
Excessive quantities of |ubricant can trap particul ate and ot her contani nants
devel oping a potential fire hazard. Avoid the use of fluorinated |ubricants
wi t h al um num and magnesi um under conditions of |arge shear such as threaded
connections. Ignition of fluorinated |ubricants has occurred under these
condi ti ons.

5. DETAI LED REQUI REMENTS

5.1 Facility requirenents. Unless otherw se specified, the renoval,
repl acenent, repair, and cleaning of conponents and assenbling, testing, and
packagi ng of conponents cleaned in accordance with this standard shall be
performed in a clean area. The clean area shall be free of air borne debris
or contam nation resulting fromwork acconplished in the i medi ate area

5.2 Conponent cl eaning process for general applications.

5.2.1 Applicability. This conponent cleaning process is for genera
applications itenms with surfaces that can be visually inspected. Itens with
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surfaces inaccessible for visual inspection should be cleaned as specified in
5.3 or as otherw se approved by |ocal engineering. Large conmponents such as
flasks shall be cleaned as specified in 5.4 or as otherw se approved (see
6.3).

5.2.2 Material and equi pnent.

(a)A supply of rinse water and associ ated equi pnment such as sinks or
spray nozzl es.

(b) A supply of conpatible cleaner as specified in 4.2 or 4.3, and
associ at ed equi prent such as brushes, sinks, spray nozzl es,
ul trasoni c tanks, and steam cl eaners.

(c)A supply of air or nitrogen if used for drying.

(d)A clean area as specified in 5. 1.

(e)Equi prent to dry clean parts.

(f)Packaging material as specified in 5.16.1.

5.2.3 ddean and rinse. Ceaning and rinsing shall be acconplished in a
wel | ventilated area as foll ows:

(a) Each conponent shall be cleaned until it passes the visua
i nspection as specified in 5.14.1.1. Methods such as ultrasonics,
wi ping with clean cloths, vacuum ng, brushing, and spraying wth
conpressed air or steam have been successful ly used.

(b)When applying a conpati ble cleaner selected as specified in 4.3,
use the cleaner in accordance with the process detern ned as
specified in 4.4. |If using NOC or TSP, review 5.3.3(f), 5.3.5(a)
and 5.3.5(b) for applicable equi pnrent and process procedures.

(c)Wien renoving difficult soils such as heavy waterproof greases,
silicone greases, and fluorinated greases, nost cleaners will have
limted effectiveness if used without agitation in a soak or
ultrasonic tank. Hand scrubbing is often the best alternative.

(d)If an aqueous cl eaner selected as specified in 4.3 is used, it
shall be rinsed as specified in 4.4.5 until all cleaning agent is
renoved. |If using NOC or TSP, rinse as specified in 5.3.5(e),
except grade C water may be used. When using nultiple cleaners,
rinse between each different cleaner application to prevent any
harnful reaction which may occur when different cleaning agents
are conbi ned

(e)Rinsing of corrosion resistant nmetals such as stainless steel
ni ckel - copper (nonel), and copper-nickel may use grade C water
provided tenperatures are |ess than 140°F. At higher
tenperatures, or where municipal water supplies |eave undesirable
deposits, grade B water should be used.

5.2.4 Dry, reassenble and package. Drying, reassenbling, and packagi ng
shal | be acconplished in a clean area as foll ows:

(a) Conponents shall be dried until no noisture is visible using any
nmet hod that does not result in |oss of cleanliness. Ovens, vacuum
ovens, dryers, heat guns, and dry air or nitrogen have been
successfully used. Appropriate precautions shall be taken to
prevent danagi ng conmponents and software from excessive heat. For
conponents with inaccessible areas, drying to -20° dew point is
accept abl e.

(b)During reassenbly, use lubricants as specified in 4.7.

(c) Conponents shall be packaged as specified in 5.16.1.
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5.3 Conponent cl eaning process for critical applications.

5.3.1 Applicability. This conponent cleaning process is for critica
application itenms that can be fully imersed in the ultrasonic tank or parts
washer specified in 5.3.3. Large conponents such as flasks shall be cl eaned
as specified in 5.4 or as otherw se approved (see 6.3).

5.3.2 bjective. The objective of this aqueous conponent cleaning
process is to renmove all visible soil and particul ate during the preclean and
rinse step as specified in 5.3.4 before proceeding to a final clean
verification, and rinse step as specified in 5.3.5. The objective of the
final clean, verification, and rinse step is to apply a breathing system safe
cl eaning agent to renove thin soil filns and particulate that may remain after
the preclean step and to verify the required cleanliness. An effective
precl ean step increases the probability of a successful final clean and
verification step reducing overall process cost and tine.

5.3.3 Material and equi pnent.

(a)A supply of rinse water and associ ated equi pnment such as sinks,
spray nozzles, and ultrasonic tanks.

(b) A supply of conpatible precleaner as specified in 4.2 or 4.3 and
associ at ed equi prent such as brushes, sinks, spray nozzles, and
ul trasoni c tanks.

(c)A supply of NOC or TSP as specified in 4.2 in an ultrasonic tank or
parts washer neeting 5.3.3(f).

(d)A supply of air or nitrogen if used for drying.

(e)A clean area as specified in 5. 1.

(f)An ultrasonic cleaning tank of sufficient size to allow conplete
i mersion of the conmponent being cleaned. The tank shall be
capabl e of being heated to 160°F for NOC or 180°F for TSP. Tanks
usi ng NOC shoul d have a recircul ating punp systemand filter as
specified in 4.2.1.9. The tank shall have a generator frequency
of at least 25 kHz and a generator power per radiated surface of
at least 3 watts/in? The power per radiated surface area can be
determ ned by dividing the total generator power by the surface
area of tank bottom or side where the generator transducers are
| ocated. For exanple, a tank of dinmensions 12 inches by 12 inches
by 11 inches deep with a 600 watt transducer nounted on the bottom
has a power of 4.2 watts/in? or

A parts washer of sufficient size to conpletely contain the
conponent being cl eaned. The parts washer shall conpletely
i merse the conponent in the cleaning agent and shall direct
cl eani ng agent across or through the conmponent at a fluid velocity
of not less than 3 ft/sec. The parts washer shall be capabl e of
bei ng heated to 160°F for NOC or 180°F for TSP. Parts washers
usi ng NOC should have a recirculating punp and filter selected as
specified in 4.2.1.9.

(g) Equi prent to dry clean parts.

(h) Equi prent to performthe applicable analyses of 5.14. This
i ncl udes clean containers of no |less than tw ce the sanple vol une
to obtain the required sanples.

(i) Packaging material as specified in 5.16.1.

5.3.4 Preclean and rinse. Precleaning should be acconplished in a well
ventilated area as foll ows:

(a) Each conponent shall be precleaned using a conpati bl e precl eaner
and then rinsed with water until all visible soil, particulate,
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and cl eani ng agent are renoved. Conponents shall be disassenbl ed
to achi eve maxi mum cl eanl i ness. Conponents which are visibly
clean may elimnate the preclean step and proceed directly to the
final clean, verification, and rinse step specified in 5.3.5.

(b) Light corrosion or tarnish on brass and bronze conponents can be
renoved by soaking in a weak acid such as white vinegar. After
soaking, rinse with water to renove the white vinegar

(c)Ri nsing of corrosion resistant nmetals such as stainless steel
ni ckel - copper (nonel), and copper-nickel may use grade C water
provided tenperatures are |ess than 140°F. At higher
tenperatures, or where municipal water supplies |eave undesirable
deposits, grade B water shall be used.

(d)When using multiple precleaners, rinse between each different
precl eaner application to prevent any harnful reaction which may
occur when different cleaning agents are conbi ned.

(e)When renoving difficult soils such as heavy waterproof greases,
silicone greases, and fluorinated greases, nost precleaners wll
have imted effectiveness if used without agitation in a soak or
ultrasonic tank. Hand scrubbing is often the best alternative.

(f)Conponents shall be dried if the delay between conpletion of
precl eaning and start of final cleaning could result in the
formati on of rust or other oxides. Oherw se, no specific drying
step is required prior to final cleaning.

5.3.5 Final clean, verification and rinse. Final cleaning,
verification and rinsing shall be acconplished as foll ows:

(a)Fully inmerse conmponents in an ultrasonic tank or parts washer
filled with NOC at 140 to 160°F or TSP at 160 to 180°F.

(b) Energi ze the ultrasonic tank or parts washer for 5 to 15 m nutes.
For software such as o-rings and valve seats, limt exposure to a
maxi mum of 10 mi nutes.

(c)If the final cleaner is NOC, obtain a sanple of no |l ess than 200 nL
of used NOC, and verify organic cleanliness as specified in 5.14.2
and in 5.14.3.2. If either analysis fails, replace the NOC and
repeat the final clean, verification, and rinse process. Do not
wait for analysis results before proceeding to rinsing as
specified in 5.3.5(e).

(d)If the final cleaner is TSP, obtain a 500 to 600 nL sanple of the
used TSP and verify organic cleanliness by anal yzing for
hydr ocarbons or NVR as specified in ML-STD 1330, or by an
approved EPA O | and Grease and Total Petrol eum Hydrocarbon test
met hods such as EPA Method 1664, or equal. The acceptance
criteriais 15 ppmmaximum |If the analysis fails, replace the
TSP and repeat the final clean, verification, and rinse process.
Do not wait for analysis results before proceeding to rinsing as
specified in 5.3.5(e).

(e) Renove the component(s) fromthe ultrasonic tank or parts washer
and i medi ately rinse with grade B water in an ultrasonic tank
batch tank, and/or flowi ng water. The rinse water shall be no
| ess than 110°F for NOC and 120°F for TSP. Continue rinsing until
the effluent rinse water pH nmeasured as specified in 5.14.4 is 8.0
or less, but rinse for no |l ess than 30 seconds. The preferred
rinse process consists of two rinses using an ultrasonic or batch
tank as the first rinse followed by a batch tank or flow ng water
as the second rinse.

(f)Oontain a sanple of no less than 200 nL of the effluent rinse water
and verify particulate cleanliness as specified in 5.14.3.1. |If
the analysis of 5.14.3.1 fails, replace the rinse water if
applicable and repeat the final rinse step
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5.3.6 Dry, reassenble and package. Drying, reassenbling, and packagi ng
shal | be acconplished in a clean area as foll ows:

(a) Conponents shall be dried until no noisture is visible using any
nmet hod that does not result in |oss of cleanliness. Ovens, vacuum
ovens, dryers, heat guns, and dry air or nitrogen have been
successfully used. Appropriate precautions shall be taken to
prevent danagi ng conmponents and software from excessive heat. For
conponents with inaccessible areas, drying to -20° dew point is
accept abl e.

(b)During reassenbly, use lubricants as specified in 4.7.

(c) Conponents shall be packaged as specified in 5.16.1.

5.4 Fl ask cl eani ng.

5.4.1 Applicability. Steel flasks in the boundaries defined in 1.2
shal | be inspected, preserved, and cl eaned as specified in NAVSEA S9086- SY-
STM 010/ CH-551. The flask cleaning process specified in Table Il may be used
in place of those specified in NAVSEA S9086- SY- STM 010/ CH 551 for uncoated
fl asks or phosphate coated flasks used in general or critical applications.

Do not use NOC or TSP on painted flasks as these al kaline cleaners will damage
the coating. Use of the follow ng flask cleaning process requires |oca
engi neeri ng approval .

5.4.2 Material and equi pnent.

(a)A supply of rinse water and associ ated equi pnent for rinsing
fl asks.

(b) For general applications, a supply of NOC or TSP as specified in
4.2, or other |ow foam ng cleaner selected as specified in 4.3.
For critical applications, a supply of NOC or TSP as specified in
4.2.

(c)A supply of air or nitrogen

(d) Equi prent to performvisual inspections and clean the fl ask.

(e) Equi prent to performthe applicable analyses of 5.14. This
i ncl udes clean containers of no |l ess than tw ce the sanple vol une
to obtain the required sanples.

(f)A dew point indicator equal to the Ondyne Series 1400 Dewpoi nt
I ndi cator or the MCM Dewl uxe Model hygroneter capable of detecting
a dew point of -20°F (420 ppm HO).
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Table I'll. Flask cleaning matri x.
) Ceneral Applications Critical Applications
Requi r ement
Uncoat ed Phosphat e Uncoat ed Phosphat e
Coat ed Coat ed
d eani ng 5.4.3(a) 5.4.3(a) 5.4.3(b) 5.4.3(b)
and and
5.4.3(c) or 5.4.3(c)
(d)
Hydr ocar bon cl eanl i ness 5.4.3(a) 5.4.3(a) 5.4.3(e) 5.4.3(e)
verification or
5.4.3(f)
Ri nse for cleaner 5.4.3(g) or 5.4.3(g) or 5.4.3(h) 5.4.3(h)
r enoval (h) (h)
Particul ate cl eanliness 5.4.3(i) 5.4.3(i) 5.4.3(i) 5.4.3(i)
verification
Dryi ng 5.4.4 5.4.4 5.4.4 5.4.4
Fi nal | nspection 5.4.5 5.4.5 5.4.5 5.4.5
5.4.3 dCean, verification, and rinse. deaning, verification, and

rinsing should be acconplished as specified in Table |1

the flasks positioned vertically to facilitate drainage.

(a) d ean general

using NOC, apply the cleaner as specified in 5.4.3(c).
TSP, apply the cleaner as specified in 5.4.3(d).

agent
(b)Critical

in aclean area with

application flasks using a | ow foam ng conpati bl e
cl eaner selected as specified in 4.3.
accordance with the process deternm ned as specified in 4.4. |If

cleaned with a fil

Use the cleaner in

I f using

Renove cl eani ng
by rinsing as specified in 5.4.3(g) or 5.4.3(h).
application flasks final

and

recircul ate process as specified in 5.4.3(c) or 5.4.3(d) shall be
pre-cleaned as specified in 5.3.4 using a | ow foam ng conpati bl e
pre-cleaner and then rinsed with water

grease, ink,

dye,

unti |
and cl eani ng agent are renoved. Fl

all visi

ble oil,
asks final

cleaned with a spray process as specified in 5.4.3(c) or 5.4.3(d),

or flasks with no visua

evi dence of oil

elimnate this pre-clean step
application flasks with NOC (or TSP as specified in

(c)dean critical
5.4.3(d) for
sufficient to ensure al

not

cl eaner for

process.

uncoat ed fl asks) at

not

flow and hi gh pressure are recomended.

(d)yd ean critical

5.4.3(c)) at

application flasks with TSP (or
160 to 190°F for
wetted surfaces are in contact with the cl eaner
10 minutes if using a spray process,

and recircul ate process.

pressure or
usi ng TSP,

gr ease,

| ess than 120°F for
wetted surfaces are in contact with the
less than 10 minutes if using a spray process, or
at 150 to 170°F for 30 minutes if using a fil

i nk,

or dye may

atine

and recircul ate
Use of sprayers with high flow and | ow pressure or

| ow

NOC as specified in

atine sufficient to ensure al

for

no | ess than
or 30 mnutes if using a fil
Use of sprayers with high flow and | ow
| ow fl ow and hi gh pressure are recomended.
the flask shal

When

be preheated by circul ating or spraying
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hot grade B water through the flask. In order to prevent
precipitation of the TSP, the TSP shall not be allowed to cool or
remain uncirculated prior to rinsing as specified in 5.4.3(h).

(e)If the final cleaner is NOC, obtain a sanple of no |l ess than 200 nL
of used NOC, and verify organic cleanliness as specified in 5.14.2
and in 5.14.3.2. If either analysis fails, replace the NOC and
repeat the clean, verification, and rinse process. Do not wait
for analysis results before proceeding to rinsing as specified in
5.4.3(h).

(f)If the final cleaner is TSP, obtain a 500 to 600 nL sanple of used
TSP and verify organic cl eanliness by anal yzing for hydrocarbons
or NVR as specified by ML-STD 1330, or by an approved EPA G| and
G ease Total Petrol eum Hydrocarbon test method such as EPA Met hod
1664, or equal. The acceptance criteria is 15 ppm |If the
analysis fails, replace the TSP and repeat the final clean,
verification, and rinse process. Do not wait for analysis results
before proceeding to rinsing as specified in 5.4.3(h).

(g) For general applications that used a cl eaner selected as specified
in 4.3, imediately rinse the flask with grade C water in
accordance with the process deternined as specified in 4.4. Do
not dry the flask between cl eaning and rinsing.

(h)After cleaning with NOC or TSP, inmediately rinse the flask with
grade B water for critical applications or grade C water for
general applications. For corrosion resistant or phosphated
flasks, grade C water may be used followed by a grade B water
rinse. The water tenperature shall be adequate to renove the
cl eaning agent. Continue rinsing until the effluent rinse water
pH measured as specified in 5.14.4 is no greater than 8. 0. Do not
dry the flask between cl eaning and rinsing.

(i)Recirculate or spray grade B water for critical applications or
grade C water for general applications through the flask for no
less than 5 mnutes. The water tenperature does not need to be
elevated. Obtain a sanple of the rinse effluent and verify
particul ate cleanliness as specified in 5.14.3.1. [If the analysis
of 5.14.3.1 fails, repeat this rinse step

5.4.4 Drying. Drying after exposure of a flask to water or, for
unpai nted fl asks, noist gas such as anmbient air shall be acconplished as
quickly as possible with air or nitrogen until a mnus 20°F dew point is
reached. Air or nitrogen preheaters, strip heaters, or vacuum punps have been
successfully used. Appropriate precautions shall be taken to prevent damagi ng
the flask or support piping and equi pnent from excessive heat.

5.4.5 Final inspection and end fitting installation

(a)Wiil e mai ntaining cleanliness as specified in 5.11, performa
vi sual inspection on the internal flask surfaces as specified in
5.14.1.1, except sw pe inspections are not required. Flask
surfaces that fail the inspection criteria of Table VIII shall be
recl eaned. Flask surfaces with evidence of corrosion shall be
processed as specified in NAVSEA S9086- SY- STM 010/ CH 551.

(b)Wiil e mai ntaining cleanliness as specified in 5.11, install end
fittings and seal weld, if required, in accordance with the
applicabl e specification. Uncoated steel flasks shall be
evacuated to 20 inches or less of mercury or purged with dry air
or nitrogen to renove noist air, and then pressurized to 5 to 15
Ib/in”>with dry air or nitrogen.

5.5 Instrunments and gages. For general applications, the requirenents
for cleaning instrunents and gauges, including flowreters and dead end
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pressure switches are as specified in ML-G 18997. For
the requirenents shall be as directed (see 6.3) using a NAVSEA approved

hal ogenat ed solvent. Instrunents and gauges should be calibrated in place by
a conparative calibration procedure specified in NAVSEA 0987-LP-022-3010
except air as specified in 4.5.2 may be used.

critical applications,

5.6 System aqueous cl eani ng process.

5.6.1 Applicability. The system aqueous cl eani ng process defined by
Table IV is applicable to all conpatible systens. It may be used for
cryogeni c systens within the boundaries specified in 1.2.2 provided the
aqueous system cl eani ng process can be successful ly acconpli shed.

Table I'V. Agueous system cleaning matri Xx.
) Ceneral Applications Critical Applications
Requi r ement
O her NOC or TSP NOC TSP
Cl eaner
Material and 5.6.2 5.6.2 5.6.2 5.6.2
equi prent
System 5.6.3 5.6.3 5.6.3 5.6.3
preparation
Leak- check 5.6.4 5.6.4 5.6.4 5.6.4
Prefl ush 5.6.5 5.6.5 5.6.5 5.6.5
Hydrostatic test 5.6.6 5.6.6 5.6.6 5.6.6
Fi nal fl ushi ng/ 5.6.7 5.6.7(a), 5.6.7(a), (b), 5.6.7(a), (b),
cl eani ng (b), and (c) (c),(d), and (c),(d), and (f)
(e)
Ri nsi ng 5.6.8 5.6.8(a), 5.6.8(a), (b), 5.6.8(a), (b),
(b), (c), (d) (c).(e), and (d),(e), and (f)
and (f) (f)
Dryi ng 5.6.9 5.6.9 5.6.9 5.6.9

5.6.2 Material and equi pnent.

(a) For general applications, a supply of NOC or TSP as specified in

4.2, or other |ow foam ng cleaner selected as specified in 4.3.
For critical applications, a supply of NOC or TSP as specified in
4.2.

(b)A supply of rinse water.

(c)A supply of air or nitrogen

(d)A flushing rig consisting of tanks,
devices for pressure, tenperature, and flow, hoses, filters, and
strainers. Al itens shall be conpatible with the cl eaner and
capabl e of attaining the pressure, tenperature, flow rates, and
filtering required by this standard.

(e) Equi prent to performthe applicable analyses of 5.14. This
i ncl udes clean containers of no |l ess than tw ce the sanple vol une
to obtain the required sanples.

punps, piping, neasuring
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(f)A dew point indicator equal to the Ondyne Series 1400 Dewpoi nt
I ndi cator or the MCM Dewl uxe Model hygroneter capable of detecting
a dew point of -40°F (128 ppm HO).

5.6.3 System preparation.

5.6.3.1 |If shipboard conditions prevent flushing or testing a system as
a single unit, the systemmay be divided into sections and flushed in any
order. Precautions shall be taken to ensure that portions of the system which
have been certified clean are not flushed with contani nated cl eani ng agent.

5.6.3.2 The following itens shall be acconplished to prepare a system
for flushing:

(a)Repairs to the piping systemshall be conpleted before flushing is

started.
(b)Vval ves, valve internals, pressure regulators, filter elenents, or
other mechanically jointed conponents that will interfere with the

flow of the cleaning agent should be renoved and fl ush pl ugs,
spool s, junpers, and blanks shall be installed. Were junpers are
used, their inside dianmeter should not be | ess than the piping

t hey are bypassi ng.

(c)ltenms having inconpatible material that can be danaged during
flushing shall be renpved.

(d) Conponents such as instrunents which are not free draining shall be
renoved or isolated if appropriately configured. C eanliness of
clean instrunents shall be maintained as specified in 5.11

(e)Flushing rig, including tenmporary piping, conmponents, and flush
pl ugs required for system flushing, shall be pressure tested and
cl eaned to renove | oose scale, dust, grit, filings, oil, and
grease.

(f)Ensure that any electrically operated conmponents such as
conpressors, dehydrators, and sol enoid val ves are secured and
safety tagged

5.6.3.3 Al renoved itens shall be cleaned as specified in 5.2 or 5.3,
as applicable. Wiere it is necessary to flush with valve cartridges
installed, after the flush, each cartridge shall be renoved and cl eaned as
specified in 5.2 or 5.3, as applicable.

5.6.3.4 Large in-line volunes that will not support m nimum fl ushi ng
vel ocities should be individually cleaned and bypassed when flushing. The
concern is that some cl eaners such as NOC and TSP renove soil by displ acenent.
In areas of low flow, suspended oil can separate from NOC or TSP and col |l ect.
Because of this, performthe followi ng when flushing large in-line vol unes:

(a) For general applications, recomend flushing as specified in 5.6.7
with a | ow foam ng detergent cleaner that will emulsify oi
contam nati on selected as specified in 4.3. [If using NOC or TSP
review 5.6.3.4(b) for applicable direction

(b)For critical applications where the vol unme cannot be bypassed,
cannot be inspected and locally cleaned as specified in 5.13. 4,
and will collect separated oil, performthe following with | oca
engi neering approval: isolate the volunme into the small est
possi bl e flushing | oop possible, preclean with a | ow foam ng
detergent that will emulsify oil contam nation sel ected as
specified in 4.3, and then performthe preflush as specified in
5.6.5 prior to the final flush. The precleaner is used to renove
oi | and grease contani nation, and then NOC or TSP final cleaner is
used to renove any precl eaner residue and verify cleanliness. For
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vol umes that cannot be bypassed, but can either be locally cl eaned
as specified in 5.13.4 or the configuration of the volume will not
coll ect separated oil during the final flush, such as an in-line
vertically oriented flask, a preclean flush is not required.

5.6.4 Leak-check. The flush boundary shall be |eak-checked to the
anticipated flush pressure with air, nitrogen, or grade C water for general or
grade B water for critical applications. This will elimnate the tine
consum ng cl ean-up of spilled or |eaked cleaner. Were a clean system
interfaces with a flush boundary, using air or nitrogen for the |leak check is
recommended. Any air or nitrogen | eakage into a clean systemw |l not cause
| oss of cleanliness.

5.6.5 Preflush. For new systens or systens with extensive
nodi fications, a preflush as follows is recommended:

(a)Performforward and backward preflush at a m ninmum of 3 ft/sec
using grade C water for general applications or grade B water for
critical applications. The preflush water tenperature may be
el evated to not greater than 180°F. The higher tenperatures will
i ncrease the effectiveness of the preflush and preheat the system
m nimzing the pipe line cleaning tine.

(b)Qutlets should be opened one at a tine to help clean val ve bodies
and ot her probable pocketing areas. The flush should continue
until there is no visual evidence of debris.

5.6.6 Hydrostatic test. Hydrostatic testing as specified in 5.10
shoul d normal ly be acconplished after the preflush, if applicable, and before
the final flush.

5.6.7 Final flush/pipe line cleaning. For general applications using a
| ow foam ng cl eaner selected as specified in 4.3, flush the systemw th the
cl eaner in accordance with the process determ ned as specified in 4.4. Fina
pipe line cleaning with NOC or TSP shall be acconplished as foll ows:

(a)Flush the systemwith NOC at 150 to 170°F or TSP at 160 to 180°F at
the flowrate as specified in 5.6.7(b). The tenperature of the
NOC at the outlet of the system being cleaned shall be maintained
at no less than 140°F. |If TSP is used, the systemshall be
preheated by flushing once-through with hot grade B water until

the desired tenperature is attained. 1In order to prevent
precipitation of the TSP, the TSP shall not be allowed to cool or
remain uncirculated prior to rinsing as specified in 5.6.8. If

NOC is used, it may be recirculated in the systemcold and heated
in place. For NOC or TSP, the flush starts when the outl et
tenperature reaches 140°F.

(b)The fluid velocity shall be no less than 3 ft/sec. The flowrate
in gallons per mnute equivalent to 3 ft/sec can be determ ned by
mul ti plying the square of the pipe or tube inside dianeter in
inches by 7.4, as follows:

GPM at 3 ft/sec = (ID-inches)?(7.4)
(c) The requirenments for a back flush and the flush durations and

tenperatures for various applications are given in 5.6.7(a) and
Tabl e V.
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TABLE V. Applicability matrix for flush duration and back flush. 1/

Configuration Fl ush duration 2/ Back flush
System cont ai ns socket wel ds, Not | ess than 60 Not | ess than an
fittings or conponents wth m nut es addi ti onal 60 m nutes
expansi ons or contractions
System cont ai ns only bends and Not | ess than 30 Not required
el bows and no socket welds, m nut es

fittings or conponents wth
expansi ons or contractions

Any configuration with all Not | ess than 30 Not | ess than an
sections of piping fabricated m nut es addi ti onal 30 m nutes
from precl eaned pi pi ng and
conmponent s

1/ Regardl ess of the configuration, the back flush can be deleted if all of
the follow ng conditions are net:

(1)1t is authorized by |ocal engineering.

(2)Al |l pipe sections have been pre-cl eaned.

(3)Al valve bodies, filter housings, and other |arge conponent
housi ngs shall have been cl eaned as specified herein.

(4)Prior to the flush, all cartridges, filter elenents, regulators,
and ot her conponents shall be renmoved and flush plugs or bypass
lines installed. After the flush, all cavities shall be visually
i nspected as specified in 5.14.1. Any evidence of contam nation
shal |l be renoved by either local cleaning as specified in 5.13.4
or additional flushing. The results of the visual inspection
shal |l be recorded for critical applications.

2/ Shorter durations for general applications can be authorized by |oca
engi neering. The durations specified assunme a worst case of particulate
and heavy grease. Light oils can be renoved using shorter durations.

(d) Upon conpleting the flush of critical applications, obtain a sanple
of not less than 200 nL of used NOC or 500 to 600 nL of used TSP
fromeach outlet prior to the filter. Sanpling prior to the back
flush is required only if new cleaning agent will be used for the
back flush. |If the same charge of cleaner is used for both
directions of the flush, only sanpling at the end of the flush is
required.

(e)l nspect the NOC sanple drawn as specified in 5.6.7(d) for organic
cleanliness as specified in 5.14.2 and 5.14.3.2. If oil or
particulate is present, continue flushing until no oil or
excessive (3 or nore particles) particulate is present. Continued
flushing will allowthe filter to renove the visible contam nants.
If foamis present, replace the cleaning solution and repeat the
pi pe |ine cleaning process.

(f)I nspect the TSP sanple drawn as specified in 5.6.7(d) for organic
cl eanl i ness by anal yzing for hydrocarbons or NVR as specified in
M L- STD- 1330, or an approved EPA G| and G ease and Tota
Pet r ol eum Hydr ocarbon test method such as EPA Met hod 1664, or
equal . The acceptance criteria is 15 ppm maxi num Do not wait
for the results before proceeding to rinsing as specified in
5.6.8. If greater than 15 ppm hydrocarbon or NVR is present,
repl ace the cleaning solution and repeat the pipe |ine cleaning
process.
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5.6.8 Rinsing and particul ate flushing. For general applications that
used a cl eaner selected as specified in 4.3, rinse the systemw th grade C
water in accordance with the process deternined as specified in 4.4. Rinsing
and particulate flushing after final pipe line cleaning with NOC or TSP shal
be acconplished as foll ows:

(a) Renove the majority of NOC with air or nitrogen and collect for
future use, or proceed to 5.6.8(b). Wen using air or nitrogen
do not allow NOC to dry before proceeding to 5.6.8(b).

(b) Renbve NOC or TSP cl eaning solution by rinsing the system once-
through with grade B water for critical applications or grade C
water for general applications at a velocity of not |less than 3
ft/sec. Renove, replace, or bypass any return filter(s) that was
used during the flush step prior to rinsing. The water
tenperature shall be not less than 110°F for NOC and 160°F for
TSP. Systens flushed with large in-line volunes, such as noisture
separators, where the flushing velocity is less than 3 ft/sec
shal | be back flushed with rinse water to ensure all cleaning
agent is renoved.

(c)ntain a sanple of the rinse effluent and nmeasure the pH as
specified in 5.14.4. Wen the effluent pHis not greater than
8.0, outlets shall be opened one at a tine to help clean valve
bodi es and ot her probabl e pocketing areas. The rinse water shal
then be recirculated until the pH of the effluent at each branch
vent, or drain is not greater than 8.0.

(d) For general applications, at the conpletion of rinsing, obtain a
sanple of the rinse effluent fromeach branch and perform a

clarity inspection as specified in 5.14.3.2. If any of the
sanples fail due to the presence of oil or grease, replace the
cl eani ng solution and repeat the pipe |line cleaning process. |If

any of the sanples fail due to other contam nants such as

sedi ment, paint chips, bead blast, or resin beads, recircul ate
grade C water through the systemat a velocity of not less than 3
ft/sec for not less than 30 mi nutes. The water tenperature does
not need to be elevated. Filters should be installed to trap
particulate. Continue flushing until a sanple of the effluent
from each branch passes the clarity inspection as specified in
5.14.3. 2.

(e)For critical applications, at the conpletion of rinsing, obtain a
sanmple of the rinse effluent fromeach branch and verify
particul ate cleanliness as specified in 5.14.3.1. [If any of the
sanpl es do not pass the required inspection, recirculate grade B
wat er through the systemat a velocity of not less than 3 ft/sec
for not less than 30 minutes. The water tenperature does not need
to be elevated. Filters should be installed to trap particul ate.
Continue flushing until a sanple of the effluent from each branch
passes the particul ate i nspection as specified in 5.14.3. 1.

(f)Any residual NOC or TSP in the cavities should be renmoved prior to
drying. Renove flush plugs and inspect for residual NOC or TSP
Renove all visible traces of NOC or TSP by w pi ng each cavity and
flush plug with a clean cloth wetted with grade B water at a
tenperature of 100 to 120°F. The flush plugs should be
reinstalled prior to drying with air or nitrogen

5.6.9 Drying and reinstalling conponents. Drying, if required by Table
VI, and reinstallation of conponents shall be acconplished as foll ows:
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TABLE VI. Dryness |evel requirenents.

System Maxi mum al | owabl e | Maxi mum al | owabl e

Submari ne
Medi um pressure air
Hi gh-pressure air 1/
Ni t rogen

dew poi nt wat er cont ent

- 40°F at 0. 000079 I b

Surface craft 14.7 1 b/in? HO b dry air

El ectronics dry air

H gh-pressure air
Oxygen-nitrogen plant air supply
Ni t rogen

Submari nes
Diver's air
Enmer gency breathing air
Low pressure air

+20°F at 0.00214 Ib

Surface craft 14.7 1 b/in? HO b dry air

Diver's air

Enmer gency breathing air

Low pressure vital & non-vital air
Medi um pressure air

Surface craft
Bl eed air 2/ 2/
Debal | ast air

14.7 Ib/in? prior to use.
2/ Drying of these systens shall consist of renoving bul k noisture to
m ni m ze corrosion and formati on of nold and m | dew.

Submari ne EMBT bl ow bank dew points are verified to be -60°F or |ower at

(a) Renove rinse water and dry the systemw th air or nitrogen until
the dew point specified in Table VI is reached. Air or nitrogen
preheaters, strip heaters, or vacuum punps have been successfully
used. Appropriate precautions shall be taken to prevent damagi ng

pi pi ng and equi prent.

(b) The recommended drying nmethod is using air or nitrogen at |ow flow
rates. This allows the gas to evaporate the noisture. Higher

flow rates are suitable for renoving visible noisture. |If

suspected that pockets of water exist at |low points in the system

a hi gh-vol ume bl ow down can be enployed. Do not exceed the
maxi mum syst em operati ng pressure.

(c)Wiile maintaining cleanliness as specified in 5.11, all itens shal
be renoved which were installed in 5.6.3.2. A visual inspection

of each cavity shall be perforned as specified in 5.14.1. 1.
Additionally, where applicable, open and visually inspect al

| arge volunes as specified in 5.14.1.1. If the visual inspection

fails, reclean as specified in 5.13.4. \Wile maintaining

cleanliness as specified in 5.11, conponents cl eaned as specified

in 5.2 or 5.3, as applicable, shall be install ed.

(d) The system shall be reassenbl ed or packaged as specified in 5.16.1

to mai ntain cleanliness.
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(e)Test, charge with systemfluid, and return to operationa
condi ti ons.

5.7 System sol vent cl eani ng processes.

5.7.1 Applicability. The system solvent cleaning processes are given
in Table VII.

TABLE VII. Sol vent cleaning processes.
Application Par agr aph
Cryogeni c nitrogen pl ant 5.7.2
Cryogenic nitrogen or liquid air piping 1/ 5.7.3
1/ If noisture can be renoved fromthe piping or item being

cleaned, it may be cleaned as specified in 5.6 instead of 5.7.3.

5.7.2 Nitrogen plants.

5.7.2.1 WMaterial and equi prent.

(a) A supply of cleaning solvent as specified in 4.2.5.

(b) The required equi prent depends on the specific plant configuration
encount ered whi ch dictates what procedure will be enployed to
clean the plant. Specific procedures and equi pnment are not
specified in this standard. The equi pnent shall be conpatible
wi th the cl eani ng sol vent.

5.7.2.2 deaning solvent. The cleaning solvent for cleaning nitrogen
pl ants shall be a NAVSEA approved hal ogenated sol vent as specified in 4.2.5.

5.7.2.3 deaning nmethod. The cl eaning nethod consists basically of
dividing the plant's producer, storage, and punp-vaporizer process piping into
a nunber of separate piping circuits by using the equipnment's isolation valves
and tenporary junper hoses and pipe closures. Each piping circuit is |eak-
checked prior to filling with solvent. Solvent is then circul ated through
each piping circuit to be cleaned. A fill-and-soak nmethod nmay be used for
| arge vessels such as distillation colums and storage tanks. Consult NAVSEA,
the vendor, or the ship's planning yard if necessary to identify previously
used cl eaning procedures or to devel op a specific procedure for the make and
nodel of the equi pnent to be cl eaned.

5.7.2.4 Sanple and renoval of cleaning solvent fromsystem The
nitrogen plant shall be certified clean and free of cleaning solvent as
specified in 5.7.3.4(b) and 5.7.3.4(c).

5.7.3 Cryogenic nitrogen or liquid air piping.

5.7.3.1 Material and equipnment. The follow ng material and equi prent
are required.

(a) A supply of cleaning solvent as specified in 4.2.5.

(b) A supply of nitrogen.

(c) A vacuum punp capable of pulling a m nimumof 25 inches nercury
(Hg) vacuum for renoving the cleaning solvent. The punp design
shal | preclude punp lubricant from being drawn into the system
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being cleaned in the event of a punp failure or stoppage. It
shall be conpatible with the cleaning agent.

(d)Gages, flowreters, and thernoneters as required which are
conpati ble with the cl eaning sol vent.

(e) Equi prent to performthe applicabl e anal yses of 5.14.

5.7.3.2 Prelimnary tightness test. A prelimnary tightness test shal
be performed on the system before introducing the cl eaning solvent into the
system piping. The prelimnary joint tightness test shall be perforned with
nitrogen to a minimumof 75 I b/in? or the maxi mum system operating pressure if
lower. All accessible nechanical joints, seal welds, and disturbed wel ded
joints shall be tightness tested as specified in 5.10.

5.7.3.3 Hydrostatic. Hydrostatic testing as specified in 5.10 should
normal |y be acconplished before the final flush.

5.7.3.4 Flush. Flushing shall be acconplished as foll ows:

(a) The piping shall be flushed with cleaning solvent at not |ess than
3 ft/sec for not less than 30 mnutes. |If the flushing circuit is
t hrough parallel paths, if necessary, the flow paths shall be
i sol ated as necessary to ensure that each path is flushed with
full flowfor at least 5 mnutes followed by a 30 mnute flush of
the entire systemw thout full flow required in each |eg.

(b)ntain a sanple of the cleaning solvent fromall sanpling
| ocations. For critical applications, verify organic cleanliness
by anal yzing for hydrocarbons or NVR as specified in ML-STD 1330,
or approved EPA O |1 and Grease and Total Hydrocarbon test nethods
such as EPA Method 1664, or equal. The acceptance criteria is 15
ppm For all applications, verify particulate cleanliness as
specified in 5.14.3.1. If any of the analyses fail, replace the
sol vent and repeat the flush.

(c)After acceptable sanples are obtained, the cleaning sol vent shal
be renoved by draining and then purging with | ow pressure
nitrogen. A vacuum punp may be used in the final stages of
sol vent renoval. Heat (200°F maxi num) may be applied to the
external surfaces of the piping to facilitate renoval of the
cl eaning solvent. The nitrogen exhaust shall be checked for
traces of the cleaning solvent with a halide | eak detector
Evacuati ng and purging shall be continued until no trace of the
solvent is detectable.

(d) The piPing shal |l be pressurized with nitrogen to a m ni mrum of 75
[ b/in® or the maxi mum system operating pressure, whichever is
| ess. Sanples of nitrogen under pressure shall be taken after a
period of no less than 1 hour and anal yzed for sol vent content.
Sanpl es shall be anal yzed by gas chromat ography or equival ent
nmet hods. The sol vent content shall not exceed 10 ppm If this
limt is exceeded, the piping shall be purged with nitrogen unti
accept abl e sanpl es are obt ai ned.

5.7.3.5 Dry, reassenbl e and package. The piping shall be reassenbl ed
or packaged as specified in 5.16.1 to maintain cleanliness. To maintain the
pi ping dry, the piping should be pressurized with no |ess than 10 | b/in? of
ni trogen, or the maxi num system operating pressure if lower, until the piping

is restored to normal service. |f the pressure should drop below 10 | b/in?
before being restored to nornmal service, the responsible authority should
i nvestigate to ensure that noisture has not entered the piping. |f excessive

nmoi sture is detected in the piping, renmove noisture by purging with nitrogen,
or other appropriate nmethod, to the applicable cryogenic specification
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5.8 System bl owdown.

5.8.1 Applicability. The system bl owdown is applicable to systens
nmeeting the foll owi ng conditions:

(a) New systens conprised of sections cleaned as specified herein prior
to installation.

(b)Only particul ate renmoval, such as desiccant, is required. Flux or
hydr ocarbon renoval is not required.

(c)It is authorized by |ocal engineering.

(d)For diver's air systemnms, NAVSEA approval is required.

5.8.2 System preparation. The following itenms shall be acconplished to
prepare a systemfor bl owdown:

(a)Vval ves, valve internals, pressure regulators, filter elenents, or
ot her mechanically jointed conponents that will interfere with the
bl omdown shoul d be renmpoved and flush plugs, spools, junpers, and
bl anks shall be installed which can wi thstand the antici pated
bl ondown pressure. \Where junpers are used, their inside dianeter
shoul d not be less than the piping they are bypassing.

(b) Renove itens which could be damaged

(c)Ensure that any electrically operated conmponents such as
conpressors, dehydrators, and sol enoid val ves are secured and
safety tagged

5.8.3 Leak-check. Al piping within the bl omdown boundary shall be
tightness tested at all nechanical joints with air or nitrogen to, at a
m ni mum the anticipated bl owdown pressure.

5.8.4 Blowdown. The bl owdown shall be acconplished as foll ows:

(a) Bl omdown each outlet with air or nitrogen at the maxi mum system
flow rate not to exceed nornmal system operating pressure for not
| ess than 30 seconds. The nmaxinumflow rate shall be determ ned
by measurenent or cal cul ation.

(b) Open and i nspect sel ected val ves or other components that bound
i ndi vidual |y cl eaned sections or areas of suspected contam nation
Verify surface cleanliness as specified in 5.14.1.1. If
particul ate contamnation is evident, repeat 5.8.4(a) or clean the
system as specified in 5.9.

5.9 Hot or cold water flush.

5.9.1 Applicability. A hot or cold water flush is applicable to
systens neeting the follow ng conditions:

(a) The systemis contamnated with particul ate or sea water.
(b) Renoval of organic contam nation is not required
(c)The flush is authorized by |ocal engineering.

5.9.2 System preparation. The systemshall be prepared as specified in
5.6.3.1 and 5.6.3.2. Conponents renoved shall be visually inspected as
specified in 5.14.1.1. Conponents contanm nated with particul ate or sea water
shal | be cl eaned using one of the foll ow ng nethods.

(a)Rinse with grade C water for general applications or grade B water
for critical applications until sanples of the rinse water
ef fluent neet the requirenents of 5.9.5, or

(b)Locally clean as specified in 5.13.4, or
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(c)C ean as specified in 5.2 or 5.3, depending on application

5.9.3 Hot water flush. Performa hot water flush for particul ate or
seawat er renoval as foll ows:

5.9.3.1 Hot water flush for particulate renpoval. Flush with grade C
water for general applications or grade B water for critical applications at a
velocity of 3 ft/sec determ ned as specified in 5.6.7(b) maintaining an exit
tenperature of not |less than 110°F for 30 minutes mininum Recircul ating
water through a 10 microneter nonmnally rated filter will mnimze the vol une
of flushing water used. |If flushing through parallel piping, flow shall be
isolated to ensure that each path is flushed with full flow for at |east 10
mnutes. At the conpletion of flushing, obtain a sanple of the effluent from
each branch and inspect as specified in 5.9.5.

5.9.3.2 Hot water flush for sea water renpval. Flush with grade C
water for general applications or grade B water for critical applications at a
velocity of 1 ft/sec maintaining an exit tenperature of not |ess than 110°F
for 30 mnutes mninum |If flushing through parallel piping, flow shall be
isolated to ensure that each path is flushed with full flow for at |east 10
mnutes. At the conpletion of flushing, obtain a sanple of the effluent from
each branch and i nspect as specified in 5.9.5.

5.9.4 Cold water flush. Performa cold water flush for particulate or
seawat er renoval as foll ows:

5.9.4.1 Cold water flush for particulate renmoval. Flush with grade C
water for general applications or grade B water for critical applications at a
velocity of not less than 3 ft/sec determ ned as specified in 5.6.7(b)
mai ntai ning a tenperature of not less than 60°F for 1 hour mi ni num
Recircul ating water through a 10 mcroneter nomnally rated filter wll
m nimze the volume of flushing water used. |If flushing through parallel
pi ping, flow shall be isolated to ensure that each path is flushed with ful
flow for at least 30 mnutes. At the conpletion of flushing, obtain a sanple
of the effluent fromeach branch and inspect as specified in 5.9.5.

5.9.4.2 Cold water flush for sea water renoval. Use grade C water for
general applications or grade B water for critical applications for the soak
and flush. Soak the systemat not |ess than 60°F for 12 hours minimum Drain
and refill the system Flush at a velocity of not less than 1 ft/sec
mai ntai ning a tenperature of not |ess than 60°F for 30 minutes mninmm |f
flushing through parallel piping, flow shall be isolated to ensure that each
path is flushed with full flow for at least 10 mi nutes. At the conpletion of
flushing, obtain a sanple of the effluent fromeach branch and inspect as
specified in 5.9.5.

5.9.5 Inspection. |If flushing to renove particul ate contani nation
verify critical application cleanliness as specified in 5.14.3.1 or genera
application cleanliness as specified in 5.14.3.2. |If flushing to renove
seawat er cont am nation, neasure chlorides and conductivity and verify the
sanpl e neets grade C water requirenents as specified in 4.1.1. If any of the
anal yses fail, repeat the flushing for durations as needed. Continue flushing
until a sanple of the effluent from each branch passes the anal yses.

5.9.6 Drying and reinstalling conponents. Drying, if required by Table
VI, and reinstallation of conponents shall be acconplished as foll ows:

(a) Renove rinse water and dry the systemw th air or nitrogen until
the dew point specified in Table VI is reached. Air or nitrogen
preheaters, strip heaters, or vacuum punps have been successfully
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used. Appropriate precautions shall be taken to prevent damagi ng
pi pi ng and equi prent.

(b) The recommended drying nmethod is using air or nitrogen at |ow flow
rates. This allows the gas to evaporate the noisture. Higher
flow rates are suitable for renoving visible noisture. If it is
suspected that pockets of water exist at |low points in the system
a hi gh-vol ume bl ow down can be enpl oyed. The pressure should be
no greater than 100 |b/in? or naxi num operating pressure,
whi chever is |ess.

(c)Wiile maintaining cleanliness as specified in 5.11, all itens shal
be renoved which were installed in 5.9.2. A visual inspection of
each cavity shall be perfornmed. |If the visual inspection fails,

locally clean as specified in 5.13.4. \Wile maintaining
cl eanliness as specified in 5.11, conponents cl eaned as specified
in 5.2 shall be installed.

(d) The system shall be reassenbl ed or packaged as specified in 5.16.1
to maintain cleanliness.

(e) Test, charge with systemfluid, and return to operationa
condi ti ons.

5.10 Testi ng.

5.10.1 Pressure testing. Piping and conponents defined by the
boundaries of 1.2 shall be pressure tested (hydrostatic, joint tightness, seat
ti ghtness, and pressure drop) as specified in NAVSEA 0902-018-2010, NAVSEA
S9086- RD- STM 010/ CH- 505, NAVSEA S9086- SY- STM 010/ CH551. Fl exi bl e hoses shal
be tested as specified in NAVSEA S6430- AE- TED- 010. When contractual |y
i nvoked, or otherw se specified by NAVSEA, the test requirenments of NAVSEA
SS800- AG MAN- 010/ P- 9290 shal | take precedence

5.10.2 C(Qperational testing. Repairs, nodification, or installation of
new pi pi ng and conponents which affect the operation of the system or
conponent require operational testing prior to manned use. Qpen ended pi pi ng
requires an operational test to prove unobstructed fl ow

5.10.3 (Gas sanpling and analysis. For diver air and emergency air
breat hi ng systens, a gas sanple is required if work was acconpli shed t hat
coul d i ntroduce gaseous contam nants, such as solvents, into a conmponent or
system For conponents with | arge volunmes, such as flasks, the sanple may be
taken prior to or after installation, however, sanpling prior to installation
is recomended to prevent rework. The gas sanple shall be taken and anal yzed
as follows:

(a)lsolate the pressurized conmponent or portion of the systemfromthe
pressurized source. The recomended hold tine is no |less than 8
hour s.

(b)ntain a gas sanple fromthe conponent or system

(c)Wiile obtaining the sanple, prevent contam nation of the gas sanple
wi th the anbi ent atnpsphere and pressurize and vent the gas sanple
flask sufficiently to obtain a representative sanpl e.

(d) Anal ysis of the gas sanple for diver air systens shall neet the
requi renents of NAVSEA SS800- AG MAN- 010/ P- 9290 or NAVSEA SS521- AA-
MAN- 010 and energency air breathing shall neet the quality
requi renents for BB-A-1034.

5.11 Renoval and replacenent of conponents. Maintain cleanliness
during repair or maintenance of a clean systemby preventing the entry of
foreign material. This shall be acconplished by pluggi ng or cappi ng openi ngs
usi ng nmet hods as specified in 5.16.3. Prevent airborne contam nation near
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exposed openi ngs by mnimzing evolutions such as grindi ng, painting, and
brazi ng.

5.12 Piping repairs between flask and isol ation val ve.

5.12.1 Applicability. For repairs of piping between permanently
installed flasks and the first flask isolation valve, the follow ng procedure
may be enployed to elimnate the need for flask renmoval to hydrostatically
test and clean the piping. Local engineering approval is required to enpl oy
this procedure.

5.12.2 System Preparation. The area where cutting or grinding will
occur and the adjacent piping or equipnent shall be externally cleaned to
renove | oose scale, dust, dirt, oil, grease, and other foreign materials.
That portion of the systemwhere cutting or grinding will occur shall be
depressurized and isolated by shutting the boundary isolation valve. A
conveni ent bleed point within the affected boundary shall be all owed.

5.12.3 Maintenance of purge. During cutting or grinding and when the
systemis open to the atnosphere, maintain a slight positive air or nitrogen
purge of about 2 Ib/in? to prevent possible entry of airborne contanination or
contam nation fromcutting or grinding.

5.12.4 Cutting/grinding of system \When cutting, cut to the blue Iine
and carefully break the pipe or renove the fitting mnimzing the entry of
contam nants. Wen grinding, grind carefully to prevent the entry of
contam nants. Exercise extrene caution when performng cuts in vertical pipe
runs to prevent introducing contam nation. A cut in a horizontal pipe run
shoul d precede any vertical cut. |Increase purge pressure as necessary during
cutting or grinding to prevent the entry of contam nants.

5.12.5 deaning. While maintaining the purge, locally clean the pipe
internally and externally where the cutting or grinding occurred as specified
in 5.13.4. If there are any significant delays during fit up and wel ding, the
system shal|l be packaged as specified in 5.16.3. The purge shall be
mai nt ai ned during welding. Wrk shall be planned so as to mnimze the tine

the systemis open to the atnosphere or tenporarily packaged. |[If cleanliness
i s maintained properly and no contamination is detected, flushing of the
pi ping systemis not required. |If contamnation is detected, the extent and

source of the contam nation shall be determ ned and the system shall be
cl eaned as required to renove the contam nati on as specified herein.

5.12.6 Inspection and testing. Inspect and tightness test the weld as
speci fied i n NAVSEA S9086- RK- STM 010/ CH 505 usi ng the procedures for repl acing
a post repair hydrostatic test with a tightness test. Hydrostatic testing is
not required. The joint tightness test shall also satisfy the requirenents as
specified in 5.10.

5.13 Loss of cleanliness.

5.13.1 Definition. Contam nation of a systemor conponent which has
previ ously been cl eaned as specified by this standard due to other than nornal
systemuse is considered a | oss of cleanliness. Exanples include oi
contam nati on froma conpressor and system degradati on causi ng pi eces of
material to deposit in the system

5.13.2 Method for determ nation of extent of contami nation. \Wenever
| oss or suspected | oss of cleanliness occurs, the extent of the contam nation
shal |l be determi ned by perform ng a visual inspection as specified in
5.14.1.1. The boundary of the contam nation is determ ned based on the
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i nspection results. Depending upon the application, the foll owi ng woul d be
consi dered as unacceptable potentially requiring corrective action as
specified in 5.13.3. This list is for guidance only and does not include al
items that may be encountered requiring corrective action
(a)For critical applications and energency breathing air, fluorescence
under ultraviolet |ight or observable coatings attributed to other
t han approved | ubricants. The procedure specified in 5.14.6 for
detection of hydrocarbon contam nation by swipe is useful in
differentiating an approved non-flammabl e fluorinated | ubricant
froma flammabl e hydrocarbon | ubricant.
(b)Large visible particles attributed to several causes such as
failure of a valve seat, exposure to an uncontrolled atnosphere,
i nadequately filtered test gas, or corrosion of nearby conponents.
I f possible, particles should be collected and anal yzed i n order
to determ ne the source
(c) Sea water contam nation detected by:
(1) Salt deposits noted by visual inspection
(2) Analysis of water effluent indicating a chloride |evel
greater than 50 ppm

5.13.3 Corrective action. Contan nated systens shall be eval uated by
| ocal engineering for the need to reclean to the requirenents specified
herein. Consideration should be given to itens such as the application
configuration, and potential hazards posed by the contam nation. Loss of
cleanliness in any critical systemdue to other than normal system use shal
be noted (see 6.3) specifying corrective action. Corrective action options
are as follows:

(a) Extensi ve organic contani nation of any system can only be corrected
using a chemcal flush as specified in 5.6.

(b) Extensive particulate or sea water contam nation of any system can
be corrected using a hot or cold water flush as specified in 5.9.

(c)Organic contam nation of a general application conponent can be
renoved as specified in 5.2 or by local cleaning as specified in
5.13. 4.

(d)Organic contam nation of a critical application conmponent can be
renoved as specified in 5.3 or by local cleaning as specified in
5.13.4. However, if renoving hydrocarbon contam nation by |oca
cleaning, in addition to the visual inspection requirenents of
5.14.1.1, a swipe as specified in 5.14.6 shall be perforned.

(e)Particul ate contam nation of a general application conmponent can be
renoved as specified in 5.3, 5.9.2, or by local cleaning as
specified in 5.13.4.

(f)Particul ate contam nation of a critical application conponent can
be renoved as specified in 5.2, 5.9.2, or by local cleaning as
specified in 5.13.4.

5.13.4 Local cleaning. Cean using nethods such as clean cloths,
vacuum ng, brushing, or any conbination thereof. Wen |arge anounts of oil or
grease, rust scale, or other foreign material is present, clean with a cloth
wetted with warm (100 to 120°F) NOC or TSP or other cleaner as specified in
4.2 or 4.3, or, with local engineering approval, a NAVSEA approved hal ogenat ed
sol vent. Hal ogenated sol vents are excellent for rempving fluorinated greases.
Renove aqueous cl eaning solutions by wiping with a new cloth wetted wi th warm
(100 to 120°F) grade C water for general applications or grade B water for
critical applications. Dry the wetted surfaces with a clean cloth. This
process shall be repeated until the parts pass the visual inspection as
specified in 5.14.1.1. If necessary, use air or nitrogen to dry the surface.

5.14 Process verification nethods.
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5.14.1 Visual surface inspection nethods.

5.14.1.1 Applicability. Wen specified, surface cleanliness shall be
verified using the visual inspection techniques specified in Table VIII
Utraviolet light inspections shall be performed as specified in 5.14.1.2;
white light inspections shall be perforned as specified in 5.14.1.3, and sw pe
i nspections shall be performed as specified in 5.14.1.4. These visua
i nspection techniques are Iimted only to determ ning the presence of organic
or particul ate contanmi nation on a surface cleaned in accordance with this
standard. For critical applications, visual inspection techniques shall not
be used in place of cleaning or to establish the absence of organic
contam nati on on surfaces not cleaned as specified in this standard. Be aware
that, for other than critical applications, the acceptance criteria of Table
VIIl is intended to mininmze fire hazards and maj or equi pnment failures. Use
of components with very close tolerances may require critical application
cleanliness to avoi d accel erated equi pnent degradation

5.14.1.2 Utraviolet light nethod. The surface shall be inspected with
an ultraviolet [ight having a wave | ength of 3600 to 3900 angstroms. The
i nspection shall be perforned by a person with normal visual acuity, natura
or corrected. The inspection criteria are as specified in Table VIII. Note
that nost oils and greases do not fluoresce, while sone non-netallic
substrates may fluoresce |l eading to possible fal se negative or false positive
results.

5.14.1.3 Bright white light method. The surface shall be inspected
with a bright white light of at |east 100 foot-candles. The inspection shal
be performed by a person with normal visual acuity, natural or corrected. A
general purpose two D-cell flashlight, in good condition, at a distance of no
greater than 18 inches fromthe surface being inspected will illum nate the
surface with an intensity of not |ess than 100 foot-candles. The inspection
criteria are as specified in Table VIII

5.14.1.4 Swipe nmethod. The surface shall be swiped with at |east two
movenents with filter paper or a clean swipe cloth as specified in 3.7. The
i nspection criteria are as specified in Table VIII. Note that the sw pe
method is linmited to surfaces with areas not |ess than 100 cnf (16 in?).
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TABLE VIII. Inspection requirenents.
Application | nspection & criteria
Critical Utraviolet light: No evidence of fluorescence from
(diver's life support) oil, grease, ink, dye, particulate or fibers.
(oxygen-nitrogen
producer air supply) VWhite light: No evidence of oil, grease, ink, dye,
particul ate or fibers.
Swi pe:  No evidence of oil, grease, ink, dye,

particul ate or fibers.

Enmer gency breathing air

Utraviolet light: No evidence of fluorescence from
oil, grease, ink, or dye.
VWhite light: A degree of cleanliness where interna

surfaces are free of foreign material except visua
trace particles including tap water residue are
acceptable. Adherent |ight superficial rust on non-
corrosion resistant surfaces, such as carbon steel
caused by exposure to the atnosphere is acceptable.

Swi pe: Not applicabl e.

H gh-pressure air
Medi um pressure air
Ni t rogen

Low pressure vita
El ectronics dry air

air

Utraviolet light: Not applicable.

VWhite light: A degree of cleanliness where interna
surfaces are free of foreign material. A light film
coating of oil is acceptable. A light filmcoating,
which is about 0.1 ml thick, is that which remains on
the surface when an oil-coated surface is w ped off

with a rag. Tap water residue |eaving visual trace
particles is acceptable. Adherent l|ight superficial
rust on non-corrosion resistant surfaces, such as

car bon st eel
accept abl e.

caused by exposure to the atnosphere is

Swi pe: Not applicabl e.

Low pressure air systens
(not specified above)

Bl eed air

Debal I ast air

Utraviolet light: Not applicable.

VWhite light: A degree of cleanliness where interna
surfaces are reasonably free of foreign material and
any remai ni ng residue on the surface does not
interfere with system operations. Adherent |ight
superficial rust on non-corrosion resistant surfaces,
such as carbon steel, caused by exposure to the

at nosphere is acceptabl e.

Swi pe: Not applicable.
5.14.2 Shake test. A half-full capped sanple container shall be
vigorously agitated for not less than 5 seconds, then allowed to stand

undi st ur bed for

shal | be cause for

15 mi nutes.
rejection.

Any evi dence of bubbl es renmaining on the surface
The shake test is useful in detecting the

presence of sone sol uble organic contam nants such as hydrocarbon surfactants
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in NOC. As an exanple, NOCwith only 5 ng/L NND will devel op a stable foam
visible after 30 minutes. The presence of foamis often the result of carry-
over froma preclean step. However, the shake test is used only to determ ne
the presence of organic or particulate contam nation. A shake test will not
det ect insol uble organic contam nants such as oil or grease, and, therefore,
shall not be used to establish the absence of organic contamn nants.

5.14.3 Particulate and clarity inspection nethods.

5.14.3.1 Wiite light visual particle inspection. Sanples shall be
visually inspected for particulate contam nation. Inspection shall be
performed by a person with normal visual acuity, natural or corrected, under
bright white Iight of at |east 100 foot-candles. A general purpose two D cel
flashlight, in good condition, at a distance of no greater than 18 inches
directly above a surface will illumnate the surface with an intensity of not
| ess than 100 foot-candles. Sanples shall be inspected in a chemically
conpati ble clear container or clean white dish. Any visible particles shal
be cause for rejection. This visual inspection corresponds to a quantitative
[imt of no particles greater than 50 mcroneters.

5.14.3.2 Wite light visual clarity inspection. Sanples shall be
visually inspected for clarity. [Inspection shall be performed by a person
wi th normal visual acuity, natural or corrected, under bright white |ight of
at least 100 foot-candles. A general purpose two D-cell flashlight, in good
condition, at a distance of no greater than 18 inches directly above a surface
will illumnate the surface with an intensity of not |ess than 100 f oot -
candl es. Sanples shall be inspected in a chemically conpatible clear
contai ner or clean white dish. Any visible turbidity from contam nants such
as oil, grease, sedinent, paint chips, bead blast, or resin beads shall be
cause for rejection. Evidence of not greater than 3 particles is acceptable.

5.14.4 Rinse water pH analysis. Wen specified, the pH of rinse water
shal |l be determ ned using a pH probe, litnmus paper, or phenol phthal ein
i ndi cator solution. Three drops of phenol phthalein indicator solution in a
100 nmL sanple will appear colorless or a very slight pink when the pHis 8.0
or |ess.

5.14.5 NOC alkalinity. Wen specified, the alkalinity (hydroxide
concentration) in NOC shall be evaluated as foll ows:

5.14.5.1 Equi pnent.

(a) A bal ance accurate to 0.01 grans with a zero drift less than 0.01
granms, and a capacity sufficient to prepare reagent solutions as
specified in 5.14.5.3. Suitable bal ances are avail abl e t hrough
| aboratory supply houses such as Thonmas Scientific and Col e-

Par ner .

(b) Beakers or erlennmeyer flasks of 100 to 250 niL capacity, plastic or
gl ass; or equal

(c) G aduated cylinder to 50 to 100 nL capacity, plastic or glass; or
equal

(d) Eye dropper or pipette, plastic or glass; or equal

(e)Syringe or buret, 35 to 50 nL capacity, with 1 nL graduation
intervals, preferably plastic; or equal

5.14. 5.2 Reagents.
(a) Pot assi um aci d phthal ate or potassi um bi phthal ate (KHP), CAS No.

877-24-7, primary standard or acidinetric standard, crystals, ACS
reagent grade or better, available fromchem cal supply houses
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such as Sigma Chenical Conpany. Do Not Use Powdered KHP; Powdered
KHP W1l Not Conpletely D ssolve.

(b) Thynol pht hal ein pH indi cator, CAS No. 125-20-2, powder, avail able
from chem cal supply houses such as Sigma Chem cal Conpany.

(c)G ade B water.

(d) 1 sopropyl al cohol as specified in 4.2.4.

5.14.5.3 Reagent preparation.

(a)Prepare a 4 percent wt/vol KHP solution by adding 100.0 + 1.0 nL of
grade B water to each 4.0 + 0.1 grans of KHP (see 5.14.5.2(a)).
The KHP may not dissolve in the water imediately. After adding
the water to the flask gently swirl or stir the contents for about
1 mnute being careful not to deposit solid KHP on the sides of
the container. Let the container stand for 10 mi nutes and swr
or stir the flask for an additional mnute. The KHP solution has
a 3 nonth shelf life when stored in a tightly seal ed gl ass
cont ai ner.

(b)Prepare a 0.2%wt/vol thynol phthal ein pH indicator solution by
adding 50.0 + 1.0 nL of isopropyl alcohol (see 5.14.5.2(d)) to
each 0.1 + 0.01 grans of thynol phthalein (see 5. 14.5.2(b)). The
solution may have to sit for up to 4 hours to allow the
t hynol pht hal ein to conpletely dissolve. The pH indicator should
be clear, water white with no precipitate. The pH indicator has a
1 nonth shelf life when stored in a tightly sealed brown gl ass or
pl astic contai ner.

5.14.5.4 Procedure.

(a)Transfer 50.0 + 1.0 nL of the 4.0 percent KHP sol ution
(5.14.5.3(a)) to the beaker or erlenneyer flask.

(b)Add five drops of the 0.2 percent thynol phthal ein pH indicator
solution (5.14.5.3(b)) to the beaker or erlenneyer flask. The KHP
sol ution shoul d be clear

(c)Fill the syringe or buret with NOC test solution. Record to the
nearest 1 nL the level of the NOC in the syringe or buret.

(d)Slowy add NOC to the KHP solution while swirling or stirring the
contents until a blue color end-point persists for 15 seconds.
Record to the nearest 1 nL the final level of the NOCin the
syringe or buret.

5.14.5.5 Calculation. Determne the volunme of NOC used by subtracting
the final level (5.14.5.4(d)) of NOC solution in the syringe or buret fromthe
initial level (5.14.5.4(c)) of NOC solution in the syringe or buret. Record
this volune difference in mlliliters. Report this nunber as the alkalinity -
nm. of NOC

5.14.6 Detection of hydrocarbon contam nation by swi pe. This procedure
can be used to identify the presence of hydrocarbons in visible contam nation
Some non-vi si bl e contam nation such as a filmof hydrocarbon |ubricating oi
may al so be detected. It is intended to supplenment the visual inspection
met hods of 5.14.1.2 to 5.14.1.4 during maintenance or | oss of system
cl eanliness. The procedure does not neasure the concentration of hydrocarbon
contanination. The procedure has a sensitivity of 20 to 30 ng/ft?
hydr ocar bons.

5.14.6.1 Equi pnment.

(a)Di sposabl e pure teflon nenbrane filters, 47 mllinmeter dianeter,
pore size 0.45 or 0.5 micron. Suitable filters include Savillex
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Corp., 6133 Baker Rd, M nnetonka, M\ 55345, (612)935-4100, part
nunber 1121; MIlipore Corp., 80 Ashy Rd, Bedford, MA 01730,
(617) 275- 9200, part number FHUP04700; or equal. Do not use bonded
or lamnated teflon filters as these filters contain hydrocarbons
that will interfere with the anal ysis.

(b)A Fourier transforminfrared (FTIR) spectroneter.

5.14.6.2 Sw pe procedure.

(a) Usi ng cl ean rubber or plastic gloves, swipe the area of interest by
applying direct pressure to the center of the filter using only
one finger and draw for a distance of about 1 to 2 inches. Unlike
5.14.1.4, the swipe area is intended to be very small. In order
to detect contamination with the FTIR, it is very inportant to
| ocate the contami nation in the center of the filter in a very
smal | area; preferably |less than 10 mm di aneter.

(b)Transfer the filter to a non-contam nati ng contai ner such as a
clean plastic bag, or a clean glass or clear hard plastic
container. Record the date and the swi pe location, and transport
to a laboratory for analysis.

5.14.6.3 FTIR procedure.

(a)Scan the center swi ped area of the filter with the FTIR in
absor bance node with Res 4 and full aperture between 2600 cm' and
3400 cm™.

(b) Revi ew t he spectrum for absorbance peaks occurring at the CH
stretch regi on near 2930 cm!. Absorbance peaks in this region
that are 7 to 10 tines higher than background for critica
applications or 25 to 30 tines higher than background for genera
applications are di scernable significant peaks that indicate the
presence of hydrocarbon contam nation requiring corrective action

5.15 Personnel qualification and training.

5.15.1 Applicability. Piping systens and conponents to be certified
cl ean shall be cleaned, assenbled, tested (if cleanliness is being
mai nt ai ned), and packaged by qualified personnel. The local facility shall be
responsi ble for the training.

5.15.2 Content of training. The training should entail instruction on
the local instruction that perfornms the cleaning and the hazards related to
the operations. The training may be perforned by any qualified personnel
Formal training and docunmentation is not required.

5.16 Packagi ng.

5.16.1 Applicability. Conmponents cleaned internally and externally
shal | be packaged as specified in 5.16.2. Itens cleaned internally only, such
as hoses or piping assenblies, shall be packaged as specified in 5.16. 3.
Critical application itens shall be identified as specified in 5.16.4.

5.16.2 Internally and externally cl eaned conponents. Using film as
specified in 5.16.3(b), packagi ng shall be acconplished as foll ows:

(a) Seal i ng of openings. When the item has openings | eading to cl eaned
i nner surfaces, the openings should be sealed as specified in
5.16. 3.

(b)Intimte cushioning. Heavy itens or itens having threads, sharp
poi nts, or edges which coul d danage the outer packaging shall be
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cushioned with film Secure the cushioning filmw th tape whose
adhesi ve shall not conme in contact with the cl eaned conponent.

(c)Quter packaging. After performng 5.16.2(a) and/or 5.16.2(b), if
appl i cabl e, place the conponent in a filmbag and gently conpress
the bag to force out excess air. Seal the bag using heat seal
tape, or other mechanism such as zip-lock bags. Adhesive shal
not come in contact with the cl eaned conponent.

5.16.3 Internally cleaned itens. The requirenents for packaging
internally cleaned itens are as foll ows:

(a)Plugs and external caps. Plug or cap openings using methods such
as netal or rigid plastic covers, polyethylene or other bagging,

t hreaded and non-t hreaded plugs and caps, expandabl e and
nonexpandabl e wafer plugs, and inflatable plugs. Caps or plugs
shall be wiped with a clean cloth prior to use. A cap or plug
shall not be used if it can conpletely be inserted into the
opening which it protects w thout specific foreign materi al
controls. \Whenever installing a cap or plug, ensure that the sea
is tight.

(b)Cosure with film Apply filmover openings. The filmshall be
chosen considering itens such as thickness, strength, sloughing
resi stance, and moisture perneability. Secure the filmtape
taking care so that the tape does not contact the open portions of
the item

5.16.4 ldentification

5.16.4.1 Acceptance. 1In order to identify critical application
mat eri al s and conmponents cleaned in accordance with this standard, a sticker
or tag shall be conmpleted. The sticker or tag shall be affixed to the capped
or plugged item or package or placed inside the package in a manner that does
not contact the cleaned surface. The sticker or tag may be of any shape, may
be of any background col or except green, and shall, at a mninmm specify the
followi ng information:

(a) CLEANED | AW M L- STD- 1622 FOR CRI Tl CAL APPLI CATI ONS

(b)Do Not Open Until Ready for Use

(c) The nanme of the activity or organization that perfornmed the cleaning
(d) The date cl eani ng was perforned

(e) The nanme of the final cleaning agent used.

5.16.4.2 Rejection. In order to identify critical application
mat eri al s and conmponents whi ch have been contam nated, action shall be taken
by the shop processing the material or quality assurance office representative
to clearly indicate that the material requires recl eaning.

5.16.5 Inspection of packaging. Prior to use or transport, the

packagi ng of all clean materials shall be inspected. |If the package is torn
or damaged exposing the cleaned surface to the anbi ent atnosphere, the item
shall be inspected as specified in 5.14.1.1. Itens that do not pass the

i nspection shall be handled as specified in 5.13.
6. NOTES

(This section contains information of general or explanatory nature that
may be hel pful, but is not mandatory.)

6.1 Intended use. This standard practice is for the cleaning of naval
surface ship, submarine and di ving conpressed air systens. The cleaning
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processes specified herein are based on the processes in ML-STD 1330. The
performance of the cleaning process specified herein can directly effect the
saf e operation of naval surface ship, submarine and diving conpressed air
systenms. Absence of conformance can result in the introduction or failure to
renove toxic and flammabl e contam nants that can cause catastrophi c equi pnent
failure and personnel injury and death.

6.2 Issue of DoDISS. When this standard is used in acquisition, the
applicable issue of the DoDISS nmust be cited in the solicitation (see 2.2.1
and 2. 3).

6.3 NAVSEA approval and direction. Deviations fromspecified
materials, procedures, and requirenments and sel ection of specific alternative
materi al s and procedures require NAVSEA approval or direction. Requests
shoul d i ncl ude supporting docunentation

6.4 Safety precautions. |If respiratory protection is used as specified
in4.2.1.2(c), 4.2.2.2(c), 4.2.3.2, 4.2.4.2(b), or 4.2.5.2(a), it should be
sel ected and worn in accordance wi th OPNAVI NST 5100.19, or equivalent. Wen
verifying in 4.2.5.2(a) that ventilation in a space is adequate to keep the
concentration of solvent bel ow the recommended exposure criteria during
antici pated operations consult OPNAVI NST 5100.19, or its equivalent. If an
oxygen nonitor with alarmis used as specified in 4.5.1, it should be in
accordance with OPNAVI NST 5100. 19, or equival ent

6.5 Subject term (key word) listing.

Conpressed air

Divers life support system
Non- I oni ¢ detergent (N D)

| sopropyl al cohol (1PA)

Hal ogenat ed sol vent

Navy oxygen cl eaner (NOC)
Tri sodi um phosphat e (TSP)

6.6 Changes from previous issue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
t he extent of the changes.
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APPENDI X A
MATERI AL COVPATI BI LI TY

A.1 SCOPE

A.1.1 Scope. This appendix is a nandatory part of the standard. The
i nformati on contained herein is intended for conpliance. This appendi x
provides results of conpatibility testing and direction for performng
addi ti onal testing.

A. 2 APPL| CABLE DOCUMENTS

A 2.1 Ceneral. The docunments listed in this section are specified in
section A.3 of this standard. This section does not include docunents cited
in other sections of this standard or recomended for additional information
or as exanples. Wile every effort has been made to ensure the conpl et eness
of this list, document users are cautioned that they nust neet all specified
requi renents of docunents cited in section A3 of this standard, whether or
not they are I|isted.

A 2.2 Covernnent docunents.

A.2.2.1 Specifications, standards, and handbooks. The foll ow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnment of Defense |Index of
Speci fications and Standards (DoDI SS) and suppl enment thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS

FEDERAL

QQ B-654 - Brazing Alloys, Silver.

QQ N-281 - Nickel - Copper Alloy Bar, Rod, Plate, Sheet,
Strip, Wre, Forgings, and Structural and
Speci al Shaped Secti ons.

QQ N- 286 - Nickel - Copper - Al um num Al | oy, Wought (UNS
NO5500) .

QS 763 - Steel Bars, Wre, Shapes, and Forgings, Corrosion
Resi st i ng.

WV T- 700 - Tube, Al um num and Al um num Al | oy, Drawn,

Seam ess, General Specification for.

DEPARTMENT OF DEFENSE
M L-T-1368 - Tube and Pi pe, N ckel -Copper Alloy, Seam ess and
Vel ded.

M L-P-5425 - Plastic Sheet, Acrylic, Heat Resistant.

M L-P-5510 - Packing, Preformed, Straight Thread Tube Fitting
Boss, Type | Hydraulic (-65° to 160°F).

M L-P-5516 - Packing, Preformed, Petrol eum Hydraulic Fluid
Resi st ant, 160°F.

M L-R-6855 - Rubber, Synthetic, Sheets, Strips, Ml ded or
Extruded Shapes, Ceneral Specification for.

M L- G- 15726 - Copper-N ckel Alloy, Sheet, Plate, Strip, Bar,
Rod and Wre.

M L-S-16216 - Steel Plate, Alloy, Structural, H gh Yield

Strength (HY-80 and HY-100).

43



M L- STD- 1622B( SH)

APPENDI X A

DEPARTMENT OF DEFENSE ( Conti nued)
M L-T-16420 - Tube, Copper-N ckel Alloy, Seanl ess and Wl ded
(Copper Al loy Numbers 715 and 706).

M L-S-21923 - Synthetic Rubber Conpound, Butadiene - Styrene
Type, Ozone Resistant, for Low Tenperature
Servi ce.

M L- G 22050 - CGasket and Packing Material, Rubber, for Use Wth
Pol ar Fluids, Steam and Air at Mderately High
Tenper at ur es.

M L- F- 22606 - Fl ask Conpressed Gas and End Plugs for Air,
Oxygen and Nitrogen.

M L-S-22698 - Steel Plate, Shapes and Bars, Wl dable Odinary
Strength and Hi gher Strength: Structural.

M L-S-23008 - Steel Castings, Alloy, Hgh Yield Strength (HY-80
and HY-100).

M L-T-24107 - Tube, Copper (Seanl ess)(Copper Al loy Nunbers
C10100, C10200, €C10300, €C10800, C12000, C12200,
and C14200).

M L- P-24691 - Pipe and Tube, Carbon, Alloy and Stainless Steel,

Seanl ess and Wl ded, CGeneral Specification for.
M L- P- 24691/ 3 Pi pe and Tube, Corrosion-Resistant, Stainless
Steel, Seanl ess or Wl ded.

M L-R-81828 - Rubber, Chlorosul fonated Pol yet hyl ene El ast omer,
Sheet and Mol ded Shapes, Ozone Resistant.

M L- R-83248 - Rubber, Fluorocarbon El astoner, H gh Tenperature
Flui d, and Conpression Set Resistant.

M L- R-83285 - Rubber, Ethyl ene-Propyl ene, General Purpose.

M L- P- 83461 - Packing, Preformed, Petrol eum Hydraulic Fluid

Resi stant, |nproved Performance at 275°F
(135°0).

(Unl ess ot herw se indicated, copies of the above specifications,
standards, and handbooks are avail able fromthe Standardizati on Docunent Order
Desk, 700 Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

A. 2.3 Non-CGovernnment publications. The follow ng docunent(s) forma
part of this document to the extent specified herein. Unless otherw se
specified, the issues of the documents which are DoD adopted are those |isted
in the issue of the DODISS cited in the solicitation. Unless otherw se
specified, the issues of docunents not listed in the DODI SS are the issues of
t he docunents cited in the solicitation (see 6.2).

AERCSPACE | NDUSTRI ES ASSCCI ATI ON OF AMERI CA (Al A)
Al A NAS 1613 - Packing, Preformed, O Ring, Ethylene Propyl ene
Rubber .

(Application for copies should be addressed to the Aerospace |Industries
Associ ation of Anerica, Inc., 1250 Eye Street, NW Wshi ngton, DC 20005.)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 336 - Standard Specification for Alloy Steel Forgings
for Pressure and Hi gh- Tenperature Parts.
(DoD adopt ed)

ASTM A 148 - Standard Specification for Al um num Bronze Sand
Castings. (DoD adopted)

ASTM B 150 - Standard Specification for Al um num Bronze Rod,
Bar, and Shapes. (DoD adopt ed)
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ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

167

171

209

221

265

337

446

471

543

930

1248

1280

1414

1457

1784

2116

2287

4066

4101

4181
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FOR TESTI NG AND NMATERI ALS ( Conti nued)

- Standard Specification for N ckel-Chrom umlron
Al'l oys (UNS NO6600, NO6601, NO6690, NO06025, and
NO6045) Seam ess Pi pe and Tube. (DoD adopt ed)

- Standard Specification for Copper-Aloy Plate and
Sheet for Pressure Vessels, Condensers, and Heat
Exchangers.

- Standard Specification for A um num and Al um num
- Alloy Sheet and Plate. (DoD adopted)

- Standard Specification for A um num and Al um num
Al oy Extruded Bars, Rods, Wre, Shapes, and
Tubes. (DoD adopt ed)

- Standard Specification for Titaniumand Titani um
Alloy Strip, Sheet, and Plate. (DoD adopted)

- Standard Specification for Seam ess and Wl ded
Titaniumand Titanium Al |l oy Pipe. (DoD adopted)

- Standard Specification for N ckel-Chrom um
Mol ybdenum Col unbi um Al l oy (UNS N06624) Rod and
Bar .

- Standard Test Method for Rubber Property - Effect
of Liquids. (DoD adopted)

- Standard Test Method for Resistance of Plastics
to Chem cal Reagents. (DoD adopted)

- Standard Test Method of Total | mersion Corrosion
Test of Water-Sol uble Al um num C eaners.

- Standard Specification for Polyethylene Plastics
Mol di ng and Extrusion Materials.

- Standard Test Method of Total | mersion Corrosion
Test for Soak Tank Metal C eaners.

- Standard Test Methods for Rubber O Rings.

(DoD adopt ed)

- Standard Specification for
Pol yt etraf | uor oet hyl ene (PTFE) Ml di ng and
Extrusion Materials. (DoD adopted)

- Standard Specification for Rigid Poly (Vinyl
Chl oride) (PVC) Compounds and Chlorinated Poly
(Vinyl Chloride) (CPVC) Conpounds. (DoD
adopt ed)

- Standard Specification for FEP-Fl uorocarbon
Mol di ng and Extrusion Materials. (DoD adopted)

- Standard Specification for Nonrigid Vinyl
Chl ori de Pol ymer and Copol yner Mol di ng and
Ext rusi on Conpounds. (DoD adopt ed)

- Standard Specification for Nylon Injection and
Extrusion Materials (PA). (DoD adopted)

- Standard Specification for Propylene Plastic
Injection and Extrusion Materials. (DoD
adopt ed)

- Standard Specification for Acetal (POVM Mol ding
and Extrusion Materials. (DoD adopted)

(Application for copies should be addressed to the Anerican Society for
1916 Race Street, Phil adel phia, PA 19103-1187.)

Testing and Material s,
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A. 3 PROCEDURE

A.3.1 Conpatibility testing. Conpatibility is determ ned by eval uating
material properties such as weight, volunme, tensile strength, elongation, or
hardness and, for netals, inspecting the surface for discoloration and
degradation after exposure to the fluid of interest. (Quidelines for
performng material conpatibility testing are as specified in A 3.2 through
A.3.4. These guidelines are conservative. Accordingly, |ocal engineering
review of conpatibility testing performed or actual experience may result in
di fferent conclusions. Results of conpatibility testing using these

guidelines are provided in Tables I X through XI. [If experience or testing
indicates that a material is |l ess conpatible than as indicated in these
tabl es, contact NAVSEA. If a material of interest is not listed in these

tabl es, conpatibility testing shall be acconplished using the follow ng
gui del i nes.

A 3.2 Mtal. ASTMD 930 or ASTM D 1280 provi de gui dance for perform ng
conpatibility testing on netals. The allowable corrosion limts are as
specified in M L-DTL-24800.

A. 3.3 Rubber. ASTM D 471 or ASTM D 1414 provi de gui dance for
performng conpatibility testing on rubbers. The criteria to determ ne the
exposure limts are as specified in Table Xl

A.3.4 Plastic. ASTM D 543 provi des gui dance for perform ng

conpatibility testing on plastics. The criteria to determ ne the exposure
l[imts are as specified in Table X 11
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TABLE | X. Metallic materi al

conpatibility.

METAL; specification NCOC TSP | WATER NI D
170°F | 170°F | 170°F 1/
1 1 1 2/
ALUM NUM Al | oy 5052-0; WM T-700 and WV T-700/ 4 c [ [ NH
ALUM NUM Al | oy 5456; ASTM B 209, HT116 c [ D NH
ALUM NUM Al | oy 6061-T6; ASTM B 221 c [ c NH
ALLOY STEEL, Alloy HY-100; M L-S-16216 c c c c
ALLOY STEEL, Alloy HY-100; M L-S-23008 c c D c
ALLOY STEEL, Alloy M L-F-22606; ASTM A 336 CL F-22 c c D c
ALLOY STEEL, Alloy 4130, M L-F-22606 c c D c
BRAZI NG MATERI AL, BCuP-5; QQ B-654 c c c c
BRONZE; CDA922 c D c c
CARBON STEEL, ABS Grade EH36; M L-S-22698 c c c c
COPPER, Alloy C12200-H80; M L-T-24107 c D c c
COPPER- NI CKEL, Al | oy C715-70/30; M L-T-16420 c c c c
COPPER- NI CKEL, Al | oy C715-70/30; M L-C 15726 c c D c
I NCONEL, Alloy NO6600; ASTM B 167 CW c c D c
I NCONEL, Alloy NO6600; ASTM B 167 HF c c c c
I NCONEL, Alloy NO6625; ASTM B 446 CR c c c c
NAVAL BRASS, Alloy 464; ASTM B 171 D D c c
NI CKEL- ALUM NUM BRONZE, Alloy C95800; ASTM B 148 c D c c
NI CKEL- ALUM NUM BRONZE, Al | oy C63000- HR50; ASTM B 150 c D D c
NI CKEL- ALUM NUM BRONZE, Al | oy C64200- HR50; ASTM B 150 c D D c
NI CKEL- COPPER, M L- T- 1368 c c c c
NI CKEL- COPPER, QQ N-281 CL A c c c c
NI CKEL- COPPER, QQ N-286, Col d Aged c c c c
STAI NLESS STEEL, Alloy 304; M L-P-24691 and M L-P- c c D c
24691/ 3
STAI NLESS STEEL, Alloy 304; QQ S-763 Cold c c D c
STAI NLESS STEEL, Alloy 316; QQ S-763 Cold c c c c
TITANIUM Pure; ASTM B 337 c c c c
TITANIUM Ti-6Al -4V, ASTM B 265 GRS c c c c

1/ See 1/ on Table X or Xl .
2/ See 2/ on Table X or Xl .
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TABLE X. Rubber material conpatibility.

RUBBER;, specification NCOC TSP WATER NI D
170°F | 170°F | 170°F 1/
1 1 1 2
ADI PRENE, Pol yet her urethane 1L 12L 12L C
BUNA- N, But adi ene-nitrile; ML-P-5510 Cc Cc Cc Cc
BUNA- N, Butadiene-nitrile; ML-P-5516, Cass A Cc Cc Cc Cc
BUNA- N, But adi ene-nitrile; ML-P-5516, Class B C C Cc C
BUNA- N, Butadiene-nitrile; ML-P-25732 3/ C C C C
BUNA- N, Butadiene-nitrile; M L-P-83461 C 12L C C
BUNA- S, But adi ene-styrene; M L-S-21923 C C C C
EP, Ethyl ene propyl ene; M L-G 22050, 65 Duroneter 12L 12L 12L C
EP, Ethyl ene propyl ene; M L-G 22050, 80 Duroneter 12L 12L 12L C
EP, Ethyl ene propyl ene; Al A NAS 1613, 70 Duroneter 12L C C C
EP, Ethyl ene propyl ene; Al A NAS 1613, 88 Duroneter C C C C
EP, Ethyl ene propyl ene; M L-R-83285, 60 Duroneter 12L C C C
EP, Ethyl ene propyl ene; M L-R-83285, 80 Duroneter 12L C C C
HYPALON- 40, Chl orosul fonate pol yet hyl ene; M L-R-81828 C 12L C C
KEL- F, Polychlorotrifluorothyl ene; Commerci al 1L 12L 12L C
NEOPRENE, Chl or oprene; M L-R-6855 C C C C
SI LI CONE, Vinyl - et hyl - pol ysi oxane; Conmer ci al 12L C C NH
THI OKOL FA, pol ysul fide; Commerci al C 12L C C
VI TON, Vinylidene fluoride + hexafl uoropropl yene; 12L C 12L C
M L- R- 83248, 75 Duroneter
VI TON, Vinylidene fluoride + hexafl uoroproplyene; 12L 12L C C
M L- R- 83248, 90 Duroneter

1/

"C'" indicates that the material is conpatible with the cleaning agent.

"I" indicates that the material is not conpatible with the cleaning agent.

"1L" indicates that exposure of the material should be Iimted to a 1 hour per cleaning.
"12L" indicates that exposure of the material should be limted to 12 hours per cleaning.
"C/D' indicates that the material is conpatible with the cleaning agent, but the material
surface was discolored during testing. Testing on a sanple of the material may be
necessary to determine if the discoloration is permssible.

"NT" indicates that the material was not tested.

Compatibility of NND is based on test data and service history. "NH' indicates that there is no test
data or history on the material conpatibility.

Conpatibility of Buna-N in accordance with ML-P-25732 is provided for historical purposes only.
M L-P-25732 is inactive for new design.
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TABLE XI. Plastic material conpatibility.

PLASTI C; specification NOC TSP WATER NI D
170°F 170°F 170°F 1/
1/ 1/ 1/ 21
ABS, Acrylonitrile butadi ene styrene; Conmerci al C C C NH
DELRI N, Acetal resin; ASTM D 4181 C C C C
EPOXY, Epoxy resin; Commercial, unfilled | | | C
HDPE, Hi gh density pol yethyl ene; ASTM D 1248 C C C C
LEXAN, Pol ycarbonate resin; Comrerci al C C C C
LUCI TE & PLEXI GLASS, Met hyl - net hacryl at e; | 1L 1L C
M L-P-5425, finish A
NYLON, Pol yam de resin; ASTM D 4066, nylon 6,6 1L 1L 1L 1L
PAl, Pol yam de-i m de (Torlon 4203L); Commerci al, 12L 12L C NH
i njection nol ded
PElI, Polyetherimde (U tem 1000); Conmerci al, 1L 1L C C
i njection nol ded
Pol yur et hane; Conmerci al 12L C | NH
PP, Pol ypropyl ene; ASTM D 4101, unfilled 12L C C C
PVC, Polyvinyl chloride; ASTM D 1784, rigid C C C C
PVC, Polyvinyl chloride; ASTM D 2287, nonrigid 12L C 12L C
SURLYN, |ononer resin; Commercial, No. 9650 NT | | C
SURLYN, lononer resin; Commercial, No. 9720 | Cc Cc Cc
TEFLON FEP, Fl uoethyl propyl ene; ASTM D 2116 C C C C
TEFLON TFE, Pol ytetrafl uoro-ethyl ene; ASTM D 1457 12L 12L C C
VESPEL- 21, Pol yam de resin + graphite; Conmerci al 1L 1L NT C

1/ "C' indicates that the material is conpatible with the cleaning agent.

"I" indicates that the material is not conpatible with the cleaning agent.
"1L" indicates that exposure of the material should be Iimted to a 1 hour per cleaning.
"12L" indicates that exposure of the material should be limted to 12 hours per cleaning.
"C/D' indicates that the material is conmpatible with the cleaning agent, but the material
surface was discolored during testing. Testing on a sanple of the material may be
necessary to determine if the discoloration is permssible.
"NT" indicates that the material was not tested.

2/ Conpatibility of NID is based on test data and service history. "NH' indicates that there
is no test data or history on the material conpatibility.
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TABLE Xl I. Rubber conpatibility criteria.
Exposure limt Tensil e and Dur onet er Vol ume
el ongati on har dness (change (% change)
(% original) in units)
Conpati bl e > 85 <z*5 > 0 and < +10
12 hours >75and <8 | >+ 5 and <+ 7 >-5and < 0
1 hour >60 and < 75| >+ 7 and < + 9 > -10 and < -5
> +10 and < +15
I nconpati bl e < 60 >+ 9 < -10
> +15
TABLE Xl I1. Plastic conpatibility criteria.
Exposure limt Tensil e Wi ght
(% original) (% change)
Conpati bl e > 95 <1
12 hours > 90 and < 95 > 1 and < 2
1 hour > 85 and < 90 > 2 and < 3
I nconpati bl e < 85 > 3
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NAVSEA APPROVED HALOGENATED SCLVENTS
B.1 SCOPE
B.1.1 Scope. This appendix is a mandatory part of the standard. The
i nformati on contained herein is intended for conpliance. This appendi x

identifies the NAVSEA approved hal ogenated sol vents, and specifies information
regardi ng safe and effective use.

B.2 APPL| CABLE DOCUMENTS

B.2.1 Ceneral. The docunents listed in this section are specified in
Appendi x B of this standard. This section does not include docunents cited in
ot her sections of this standard or recommended for additional information or
as exanples. \Wile every effort has been nmade to ensure the conpl et eness of
this list, docunment users are cautioned that they nust neet all specified
requi renents of docunents cited in Appendix B of this standard, whether or not
they are I|isted.

B.2.2 Governnent docunents.

B.2.2.1 Specifications, standards, and handbooks. The foll ow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnment of Defense |Index of
Speci fications and Standards (DoDI SS) and suppl enment thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS

FEDERAL
A- A-50425 - dd eani ng Conpound, Hal ogenated Hydrocarbon, for
Oxygen System Conponents, Aerosol (Spot C eaner).
A- A-50427 - dd eaning Conmpound, Solvent, 1,1-Di chloro-1-
Fl uor oet hane, HCFC-141b, for Oxygen Systens.
A- A-59150 - d eani ng Conpound, Sol vent, Hydrofl uoroet her

for Oxygen Systens.

(Unl ess ot herw se indicated, copies of the above specifications,
standards, and handbooks are avail able fromthe Standardizati on Docunent Order
Desk, 700 Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

B.3 HALOGENATED SOLVENTS
B.3.1 NAVSEA Approved Sol vents. The hal ogenated solvents listed in

Table XIV are approved for the applications specified in 4.2.5.1, subject to
the imtations specified by Table X V.

B.3.2 Safety Precautions. Use of any hal ogenated solvent listed in
Table XIV shall follow the safety precautions of 4.2.5.2.
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TABLE XIV. NAVSEA approved hal ogenated sol vents.
Attribute Approved hal ogenat ed sol vents 1/
HFE- 7100 HCFC- 141b HCFC- 225
2/ 3/ 4/
Appl i cations
1. Gauges Yes Yes Yes
2. Cryogenic N2 pl ant No Yes Yes
3. Field w pe 5/ 2/ Yes No
Speci fications A- A-59150 A- A-50425 4/
2/ A- A- 50427
3/

Recommended 8- hour tine weighted 600 500 4/
average exposure criteria
Recommended short term exposure 900 750 4/
[imt
Boi | i ng poi nt 140°F 90°F 129°F
Qzone depl eting substance No Yes Yes
Qzone depl etion potenti al 0.0 0.11 0.03
Producti on phase- out NA 2003 2015
Process verification nmethods
1. Infrared spectrophotonetry No No No
2. NVR Yes Yes Yes
Non-netal lic conpatibility 6/ 7/ 7/ 7/
1. PTFE Teflon 12L C C
2. Kel-F C C C
3. Vespel SP-21 C C C
4. Viton 1L 1L 1L
5. Silicone I 1L I
6. Buna-n C I I
7. Ethyl ene propyl ene C 12L C
8. Neoprene 12L 1L C
9. Kalrez I NT I

1/ Qzone depl eting hal ogenat ed sol vent CFC-113 approved for oxygen cl eani ng

in accordance with M L-STD 1330 shal

not

wi thin the boundary specified by 1.2.

2/ HFE- 7100 hal ogenat ed sol vent
Use of HFE-7100 to clean critica

per f or mance.

has mar gi nal
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instruments shall only be acconplished with procedures approved or accepted by
NAVSEA. The performance of HFE-7100 as a field wipe solvent is dependent of
the type of soil being rempbved. HFE-7100 is an excellent w pe solvent for

hal ogenated oils and greases. HFE-7100 is a poor w pe solvent for hydrocarbon
oil s and greases including silicone.

3/ Ozone depl eting hal ogenated sol vent HCFC- 141b shall only be used for
cleaning critical application gauges and instruments, flushing cryogenic
plants, and field wi pe of critical applications. HCFC- 141b i n accordance
with A-A-50425 is restricted to field wipe since it is delivered only as spray
can. Be advised that HCFC- 141b is reported to have upper and | ower expl osion
limts of 17.7 and 7.6 percent, respectively. Wen purging or drying

equi prent flushed with HCFC 141b, ensure purging is performed with nitrogen
and is directed to a well ventilated area free of any ignition sources.
Recogni ze that HCFC-141b at the | ower explosion level is toxic representing an
i medi ate hazard to Iife. HCFC 141b in accordance with A-A-50425 and A-A-
50427 has been satisfactory tested for conpatibility with gaseous and liquid
oxygen denonstrating no ignition or flash point.

4/ Ozone depl eting hal ogenat ed sol vent HCFC- 225 is not authorized for use
by any Navy unifornmed or civilian personnel. Review of the health and safety
aspects of HCFC 225 by the Navy Environmental Health Center concluded that the
toxicity testing of the solvent is inconplete; 90-day inhalation and
teratol ogy (fetus devel opnment) testing have not been conpleted. Therefore, no
exposure criteria can be recommended at this tinme. Vendors may use the
solvent at their own risk, however, its use is not authorized on board any
NAVSEA vessel or facility. HCFC 225 used for cleaning as specified in this
standard shall be in accordance with the follow ng which has passed oxygen
liquid and gaseous flammability testing and soil renoval performance testing.

Conposi tion (HCFC 225):
3,3-dichloro-1, 1,1, 2, 2- pent af | uor opr opane (HCFC- 225ca)

(CAS NO. 422-56-0) . .. ittt 45 + 5%
1, 3-dichloro-1,1, 2,2, 3- pent af | uor opr opane (HCFC- 225cb)
(CAS NOo. 507-55- 1) . . i 55 + 5%
Purity (inmpurities shall be other hal ogenated sol vents)...99.90% nin
Non-volatile residue....... ... .. . e 5 ppm max
Acid (measured as HO ). ... . 1 ppm max
OISt UN . L e 20 ppm max
AppearanCe. ... ... .. transparent and no turbidity
5/ For critical applications, a NAVSEA approved hal ogenated sol vent may

only be used for field wipe with | ocal engineering approval.

6/ The only non-netallic materials |isted are those common to conpressed
air systens. For other materials, consult the manufacturer, |oca

engi neering, or NAVSEA. \Were specific information is |acking, perform
conpatibility testing as specified in A 3.1 of appendi x A

7/ C = Conpatible. 12L = Limt exposure to a maxi numof 12 hours per

cleaning. 1L = Limt exposure to a maxi numof 1 hour per cleaning. | =
I nconpatible. NI = Not tested.
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