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MIL-STD-1622A(SH)

FOREWORD

L This military standard is approved for use by the Naval Sea Systems Command, Department
of the NaW and is available for use by all departments and agencies of tbe Department of Defense.

2. Beneficial eommenta (recommendations, additions, deletions) and any pertinent data which
may he of use k improving this document should addressed to Commander, Naval Sea Systems
Command, Sea 55Z3, Department of the Navy, Washington, DC 20362-5101 by using the self-
addreased Standardization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.
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1. SCOPE

1.1 Seupe. This standard provides the requirements for cleaning shipboard compressed air
systems and non-oxygen interfacing gas systems. This standard does not apply to reactor plant air
systems.

1.2 Exhaust gas and carbon dioxide systems. Additionally, this standard provides the
requirements for cleaning shipboard exhaust gas and carbon dioxide systems.

2. APPLICABLE DOCUMENTS

2.1 Government dacumenta.

2.1.1 Specifications and standards. The following specifications and standards form a part of
ths document to the estent specified herein. Unless otherwise specified, the issue of these documents
are those listed in the issue of the Department of Defense Index of Specifications and Standards
(DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS

FEDERAL

BB-N-411

o-s-642

MILITARY

MIL-D-16791

MIL-C-81302

Nitrogen,Technical

sodium Phosphate,Tribasic,Anhydrous;Dodecahydrate;and
Monohydrate;Tectinical

Detergents, General Purpose (Liquid, Nonionic)

Cleaning Compound, Solvent, Trichlorotrifluoroethane

STANDARDS

MILITARY

MIL-STD-1330 Cleaning and Testing of Shipboard Osygen, Nitrogen, and
Hydrogen Gas Piping S~tems

(Unless otherwise indicated, copies of federal and military specifications and standards are available
from the Standardization Documents Order De.dq Building 4D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094.)

1
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2.1.2 Other Government documents and publications. The following other Government
documents and publications form a part of tbia document to the extent specified herein. Unless
otherwise specified, the issues are those cited in tbe solicitation.

PUBLICATIONS

NAVAL SEA SYSTEMS COMMAND (NAVSEA)

Instruction 4S55-9 Operation and Certification Requirements for Ffcet
Mechanical Instrument Calibration Activities

OD45S45 Metrology Requirement List

S90S6-SY-STM-O10/CH55 1 Compreaaed Air Planta

(Applications for copies should be addressed to Commanding Officer, Naval Publications and Forms
Center, Attrx 1053 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Non-Government publications. The following documents form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of the documents which are DOD
adopted are those listed in the issue of the DODISS cited in the solicitation. Unless otherwise
specified, the issues of documents not listed in the DODISS are the issues of the documents cited
in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING MATERIALS (ASTM)

D471 Standard Test Method for Rubber Property - Effect of Liquids
D1414 Standard Test Methods for Rubber O-Rings; (DOD adopted)

(Applications for copies should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103.)

3. DEFfNITIONS

3.1 Clean. A cleansurfaceshallbe freeof all loose scale, rust, grit, tilings, oil, grease, other
organic materials, and foreign substance+ as specifwd within this standard.

3.2 Stmrdard conditions. For the purpose of this standard, standard conditions refer to an
atmospheric pressure of 14.7 pounds per square inch (lb/inz) at a temperature of 6S degrees
Fahrenheit(“F)and a relativehumidityof36percent.

33 Dad-end piping. Dead-end piping is a pipe through which the flow of a gas or fiquid cannot
be accompfiihed without cutting or removing a pipe or component.

2
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3.4 Sample. A sample is a representative amount of cleaning or purging medium collected in
clean containers at selected end of system sample points specified by the cleaning activity.

3.5 Lmw-pressure air system. A low-preaaure air system is an air system which operates at
pressures between O and 150 Ib/inz.

3.5.1 Vital air main. A vital air main is that portion of the ship service low-pressure air syWem
which serves users whose continuous operation is essential for safety and mission capability of the
ship.

3.5.2 Non-vital air main. A non-vital air main is that portion of the ship service low-pressure
air s~tem which serves other than vital users.

3.53 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 waveguides and antennas, electronic
equipment, and transmission systems.

3.6 Medhrm-pressurw air system. A medium-pressure air system is an air system which operates
at pressures between 151 and 1,000 Ib/in*.

3.7 High-pressure air system. A high-pressure air system is an air system which operates at
pressures above 1,000 lb/in2.

3.8 Bleed air system. A bleed air system is a system in which air is supplied from compression
stage of a gas turbine generator or a propulsion gas turbine.

3.9 Debsdlast air system. A deballast air system is a low-pressure air system which is used for
deballasting amphibious assault ships.

3.10 Nitrogen system. Nitrogensystemsareusedforpressureoperatedmechanismssuch as
recoil systems, optical instmment applications, and where inert gas-blankets are required. Nitrogen
sptems that are used for purging the oxygen system and the oxygen generator shall be cleaned in
accordance with MIfS131-1330.

3.11 Carbon dioxide system. Carbondioxides~temsareusedforfreedtirefightingsystems,
irserting cmfferdams and purging and charging gasoline system piping.

3.12 Dives% nir system. Diver’sair systems provide driverquality compressed air at high
pressure. The conditions which this specification may be used to clean any driver’s air system that
supports oxygen, helium, or helium-oxygen driving facilities shall be as specified (see 6.3).

3
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3.13 Emergency breathing air system. Emergency breathing air systems provide emergency
breatbing air via stationa throughout submarine and specified pump mans and machinery spaces.

3.14 Exhaust gas system. Exhaust gas systems supply exhaust for purging and charging gasofine
tank compartments, inertipg of cofferdams surrounding gasoline tanka, and for flooding the exhaust
gas producer room.

3.15 Compressed air compmtenta. For the purpose of this standard, compressed air components
include the following compressors, dehydrators; filters, valve+ pressure vessela, pressure gaugea,
control panefs, and oritic&

3.15.1 Pressure gauges. Pressure gauges shall be cleaned in accordance with NAVSEA
Instruction 4S55.9, and meet the cleanfineas levefs specified in tables II and III (as applicable) before
installation into the system.

3.16 Cleaning agents.

3.16.1 Cleaning solution. Cleaning solution is a cleaning medium containing water and dissolved
tribaaic sodiumphosphate(TSP) v spcitied in 4.6 or a similar cleaning medium in accordance with
S90S6-SY-STM-010/CH-551 or as otherwise specified (see 6.3).

3.16.2 Cleaning solvent. Cleaning solvent is trichlorotrifluoroethane (R-1 13) as specified in 4.5.
Unless otherwise specified (see 6.3) trichlorotrifluoroethane (R-1 13) shall not be used for cleaning..,

3.17 Water. Threegrades of water, ~ B, and C in descending order of purity which are to be
used for cleaning, flushing, and engineering testa are defined in table 1. Water purity requirements
specified throughout th~ standard are minimum requirements and do not precludetheuseofwater
of greaterpurityfor any operation.when the conductiv@ of grade A water is 0.25

micrombos/centimeterorless,hydrogen-ionconcentration(pH)measurementsarenotrequired.

TABLE I. Water wades.

Grade IA IBIc I

Chloride ion, maxirrum, ppm 10.IILO1351

Conductivity, maximum micromhmknr

phrange
~

Viual clarity No turbidity, oil, or sediment

4
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Power plant condensate and distilled water normally meet the requirements for grade B water.
Ordinary tap water normally meets the requirements for grade C water. The lower pH specification
of 6.0 for grade A water is for water supplied dircetly from a demineralir.er. Where water has been
subject to possible carbon dioside absorption, such aa when retained in storage tanka, the pH
sp=ificati.on may be lowered to 5.7 to compensate for the carbnn dioxide pickup. The above pEI,
conductmty, and turbidity requirements do not apply when water ia treated with a corrnsion inhibitor
as approved by NAVSEA or its authorized representative.

4. GENERAL REQUIREMENTS

4.1 Flushing and sampling equipment.

4.1.1 Flushing equipment. A typical flushing rig should have the following components:

a.

b.

c.

d.

e.

f.

&

A typical

Holding tank (with a heat source when cleaning with a solution or conducting a hot water
flush)

Recirculation pump

Isolation valves

Ffow and pressure measuring devices

Ffexible hoses and fittings (required to connect into an affected system)

Filters

Strainers.

flushing rig may be configured as show on figure 1. Flushing rig shall meet the—
temperature, pressure, and flow rates required by the cleaning procedures being used. Flushing rig
components shall be compatible with the cleaning medium being used, as specified in 5.1.2.
Polyvinylchloride tubing should not be used when flushing with R-113. Prior to use, flushing rig
components shall be cleaned to the applicable level r~uired for the sywem being flushed (see table
II or IfI). The differential pressure across the flush rig filter shall be monitored during flushing

OperatiOns and the element cleaned Or replaced based upon manufacture re~mmendatiOns.

5
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TABLE II. Submarine compressed air svstem cleanliness level.

Maximum Maximum Maximum Masimum
System allowable allowable allowabledew allowablewater

particulate hydmcarbcms Pointz content

LOw-presure air 15pm particle si3e1 50 p/m by wei@l -40 “F at 0.CKIO079lb
14.7 Ibhnz H20flb d~ air4

Medium-pre&sure 15 ~m particle sizel 50 plm by weight -40 “F a: 0.01Xt079lb
air 14.7 Ibllnz HzO/lb dry air4

H@h-prwsure air 15pm particle si2e1 50 phn by weight -40 Tat 0.W3079 lb
14.7 lbfinz H20ilb dty air4

–5

Diner’s air 5 mg/m3 nondectl 15 p/m by weight -40 Tat 0.0CW79 lb
14.7 Ibftnz H20flb dry air4

Nitrogen 15 prn particle si2e1 50 p/m by weight –40 “Fat 0.0CC4379lb
14.7 Ibfinz H20flb dry air4

Cartum dimide 15 fim particle s@el 50 p/m by weight -40 “Fat 0.0UIX179lb
14.7 lbhnz H20flb dry air4

Emergency 15pm particle si2e1 50 p/m by weight -40 ‘Fat 0.0MI079 lb
breathing air 14.7 Iblinz H20flb d~ air4

lIhe maximum allowable particulate sizes shown here refer to the micrometer @m) rating of the particulate filter
shown in the flushing and blowdmvm rigs, figures 1 and 2.

%he maximum allowable dew points shown here are for the degree of drymes required after cleaning with this
standard and other hydrostatic and tightness testing that may ~ required. Operational dewpoint requirements shall
be attained by normal operations after the system has been restored.

%Iltigrati per cubic”m.k’r (m~m3).

4Pound of water per pound (lb H20hb).

5Maximum allowable dewpoint for the EMBT blow sptem will be -60 Tat 14.7 Ibjnz.
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1

S~tem

Low-pressure
non-vital air

Lmv-prmsure
vital air

Ekctronirs dry
air

Medium-air
pressure

High-pressure air

Bleed ai?

Osballar.t air

Emergency
breathing air

Dwer’s air

Nitrogen

Exhaust gas

Carbon diaxide

3LE III. Sutface J

Maximum
allowable

frarriculstc

No visible trams

5 fim particle sizel

5pm pmticle si2e1

No visible trsms

15pm psrticle size]

No visible tracrs

No visible traces

15 @m psrricle sizel

5 mglm3 nondect 1

15 gm particle sizel

15pm particle size?

15pm panicle sizel

t compressed air;

Maximum
allowable

hydmcarbom

No visible traces

50 phn by weight

50 phn by weight

No visible mares

50 p/m by weight

No visible trams

No %i.sibletraces

50 p/m ty weighl

15 p/m by weight

50 plm by weight

50 phnbyweight

50 plm by weight

ftem cleanliness h

Maximum
allmvsble dew

pint

NIA

+50 Tat 90 lbfin2

–40 Tat 14.7 lbfinz
-2

NIA

-40 “F at 14.7 Ibfinz
-2

WA

NIA

NIA

-40 Tat 14.7 Ibfinz
_2

-40 “Fat 14.7 lbfinz
-2

-40 “Fat14.7 lb/in2
_2

–442 Tat 14.7 lbfin2
-2

1

Maximum
allowable water

Cantent

No Wlble traces

0.MU5 lb
H20flb dry air

0.0CW79 lb
H20flb dry air

No visible traces

0.000079 lb
H20rlb dry air

No visible traces

No visible trams

No visible traces

0.CO0279 lb
H20flb dry air

0.CCCI079lb
H20ilb dry air

0.000079 lb
Ff20bb dry air

0.WJ079 lb
H20flb d~ air

“fle maximum allowable particutste sires shown here refer to the micrometer rsting of the psnicukze filter
shnwn in the nushing and blnwdmva rigs, tigures 1 and 2.
%he armim.m allnwable dew pints shown her. are for the degree of dtyns.ss required after cleaning with thir

standard and other hydrostatic and tightness trsting that may ix required. Operational d~int requirements
shall be attained by normal operatiom afier the system hss been rsstored.

%xim.m allowable chloride cnntent is 1.0 p/m.

4.1.2 Sampling equipment. Sampling containem, specitied by the Iaboratoxy or cleaning activity,
sha)l be cleaned to the applicable level required for the system being flushed.

4.2 Water. Unless otherwise specified (see 6.3), water shall be in accordance with paragraph
3.17, grade B or better.

7
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43 Nitrogen. Nitrogen shall be in accordance with BB-N-411, type I, class 1, grade A or B.

4.4 Afr. As a minimum, air shall meet the quality requirements of the system in which it is used.

4.5 Trichlorotrifluomethane. Unless otherwise spceiticd (see 6.3), trichlorotriffuorocthane
(R-113) shall not be used for cleaning. Trichlorotrifluoroethane (R-1 13) shall be in accordance with
MIL-C-81302, type I. Used or contaminated R-113 may be reclaimed for use if it is purified by
d~tillation and meets the requirements of MIL-C-81302, type I, with the following exceptiom

PNsperty Requirement

Moisture content, parts per million (p/m) maximum by weight 35. .

Hydrocarbon content, p/m maximum by weight 3

Rcaidue content, p/m maximum by weight 3

4.6 Tribasic sodium phosphate. TSP shall be in accordance with O-S-642, type I or II. For the
purpose of this standard, a TSP solution shall be prepared by dissolving 2 pounds of type I or 4.5
pounds of type II, per 5 gallons of water. The water shall he heat@ and agjtated to dissolve the TSP,
and the solution shall be maintained at a minimum inlet temperature of 150 “F and a minimum exit
temperature of 110 “F when used for cleaning. To prevent solid TSP from separating, the solution
shall not be allowed to cool below 110 ‘F or remain uncirculated in a s~~em. For thk reason, TSP
shall not be used for flushing dead-end piping. In cases where dead-end plpmg cannot be eliminated,
guidance for cleaning method will be provided (see 6.3).

4.7 Disposal of wnate solvents and water. R-1 13 is an environmental pollutant and shall be
returned to its original container after use. The container shall be marked “DIRTY R-113
SOLVENT’ and retained for proper disposal. Used or contaminated R-113 maybe reclaimed for use
as specified in 4.5. TSP shall be neutralized and discharged in accordance with local and federal
regulations. Flushing water containing flux residue shall be disWsed of in accordance with local and
federal regulations.

4.8 Shipboard conditions. If shipboard conditions are such that a particular system cannot be
flushed as a single unit, that system maybe divided into sections and flushed separately. Caution shall
be exercised so that portions of a system which have been certified clean by the laboratory are not
flushed with contaminated cleaning solvent or solution.

4.9 Visual inspection. Samplea of cleaning solvent, cleaning solution, and rinse water shall be
visualfy inspected for particulate and hydrocarbon contamination. Samples of cleaning solvent and
cleaning solution for iuspc+ction shall be obtained and analyzed in a clean white dish or clean glass
sample bottle. Inspection shall be performed hy a person with normal visual acuity, natural or
corrected. Particulate inspection shall be conducted under bright white light of at least 100 foot-
candles. A general purpose two D-cell flashlight, in good condition, positioned no greater than
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18 inches directly above a surface will illuminate the surface with an intensity of not less than 100
font-candles. Hydroearhon inspection shall be conducted under an ultraviolet (black) light lamp of
3600 to 3900 angstrom unita. Any visible contaminants shall be cause for rejection. Rinse water
samples shall be visually inspected for hydrocarkmn residue or film which can be readily seen floating
on the surface of the sample. TSP cleaning solution shall be agitated to form bubbles. Under black
light, these bubbles may or may not exhibit fluorescence, depending on the type of hydrocarbon
present. R-113 samples shall be evaporated using a low heat. The surface of the sample container
shalf be wiped with filter paper and the filter paper shall be inspected for fluoreaeenee.

4.10 Safety premrstions.

4.10.1 Space ventilation. Prior to cleaning with R-113, compartments and ballast tanks with air
piping shall be well ventilated so that when halide leak detectors are used they will not register any
foreign gasses such aa paint fumes or fluorocarbon refrigerants from other equipment. Tests shall be
made to ensure that compartments and ballast tanks are free of all detectable gases.

4.10.2 Atmosphere monitoring. When a cleaning evolution using R-113 is in progress, affected
compartments shall be monitored by an industrial hygienist or gas free engineer to ensure safe limits
of the agent are not’ exceeded. The American Conference of Governmental Industrial Hygienista
(ACGIH) states that the threshold limit value (TLV) (8 hours per day, 5 days per week without
adverse effect) is 100I3p/m for R-113. For submarines, R-113 be used only when the submarine is
surfaced and open to the atmosphere.

4.10S Hearing protection. Ear protective devices shall be worn during bleed off or pressure
relief of high-pressure air systems. Sound pressure levels can reach intensities high enough to cause
hearing damage.

4.10.4 High-pressure air. High-pressure air systems constitute a hazard in themselvm in addition
to the hazards involved when hydrocarbonsandothercontaminantsarepresent.Energyaddedasair
iscompressedcan resultintemperatureshighenough to igniteany hydrocarbonsina system.
Pressuremay subsequentlyincreaseenoughtocausecomponentfailure.To preventthepossibility
ofa tire,explosion,andcomponentfailure,thepresenceofhydrocarbonsorothercontaminantsin
high-pressureairsystemsshallbe eliminated.

4.10.S R-113. Pure R-113 is a colorless liquid at mnm temperature. It is odorless and
nonflammable at room temperature. It is claaaitied as a toxicity 4 on a scale of 1 to 6 by the National
Fire Underwriters where 1 is the most toxic and 6 is the least toxic. It has a boiling point of 118 “F
at 1 atmosphere. R-113 solvent is chemically and thermally stable below 400 ‘F. It is nonflammable
and nonexplosive in liquid or vapor form. R-113 vapors are several times heavier than air and tend
to eolleet in low areas including spaces near and below the space where R-113 is being used. Tire
solvent ia noncorrosive to most metal when free of water, especially for short exposure times required
for cleaning. R-1 13 has minimal effect on moat elastomers and plastics; however, it does extract the
plasticizer from polyvinylchloride tubing. Therefore this tubing shall not be used in handling the
solvent in order to avoid contaminating the solvent with plasticizer.

9
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4.10.5.1 R-1 13 can dceompose into phosgene gas and other toxic byproducts when exposed to
open 5ame or hot surfaces having temperatures of 400 “F or greater. The products of decomposition
have a pungent odor, are very irritating, and are noticeable even in minute quantities.

4.10.5.2 Afthough R-113 is eonaiderably less toxic than many other widely used solvents, exposure
to large amounts can cause death. The vapors are toxic in high concentration and may also cause
suffocation due to the diaplaeement of air. In high concentrations, fluorocarbons fike R-1 13 have an
anesthetic effeet (causing inconrdination such as stumbling), ears affeet the heart beat (emssing
irregular beats and even stoppage), and ears eauae tremors, convulsions, and death.

4.10.53 The following safety pr.xautions shall be followed when using R-113.

a.

b.

c.

d.

At least two people shall be present at all times while solvent is being used. Do not leave
the area unattended while cleaning is in progress.

When R-1 13 is being transferred by hose or pipe from a remote location, telephone
communication shall be established between the pumping station and the space involved.

To permit escape in the event of an accidental spill, a self-contained breathing device shall
be immediately available to each person in any space where operations involving R-113
are taking place or occupied spaces where R-113 leaks may oeeur while systems containing
fluorocarbons are being cleaned. Each person shall have reeeived instruction and practice
in the use of the particular self-contained breathing device to be used. When a spill
oeeurs, a high concentration of solvent vapor may”rapidly till the space and dilute the air
in the space. Breathing th~ diluted, contaminated air can result in rapid (10 to 15 seconds)
loss of consciousness caused hy. oxygen being washed from the lungs. It is therefore
neeessary to stop breathing until the self-eontaincd breathing deviee haa been put on and
is suppling air. The Navy Emergeney Escape Breathkrg Device (EEBO) maybe used for
emergency escape.

Afl hot work in the space shall be soapended before introducing the solvent into the
system. An exception is that during an overhaul in a shipyard, hot work maybe performed
on board a ship while systems are bcirrg flushed @h fluorocarbon compounds. Each
operation of thw type shall be authorized by a gas free engineer. Personnel shaU be
instructed to leave the area immediately if anyone experiences any irritation of the eyes,
nose, or throat. During speeially authorized hot work self-contained breathing devices for
emergeney escape are not required in spaces where aff finca being flushed contain only
welded joints (no flangea, valves, or other fittings having mechanical joints). The foffowing
caution sign shall also he displayed at the entrance to all work space.s
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CAUTION

FLUOROCARBON (FREON) OPERATfON, DO NOT ENTER
UNOCCUPIED SPACE WITHO~ FIRST ‘IESTfNG FOR
FLUOROCARBONS; NO HOT WQRK OR OPEN FLAMES
ALLOWED IN THIS SPACE UNLESS AUTHORIZED BY A GAS
FREE ENGINEER, LEAVE SPACE IMMEDIATELY IF ANYONE
NOTICES ANY EYE, NOSE, OR THROAT fRRITATfON.

e. Carefully check the system for leaks before pumping solvent through the system
(see.5.l.3).

f. Chemical safety goggles or a face shield shall be used while handling the solvent. An

eyew=h must be located in the area. If splashed into the ey% fl~h the eyes ~th fr~h
water for at least 15 minutes and obtain prompt medical attention.

g. Repeated contact with the skin may cause cracking and irritation. Wear solvent-resistant
rubber gloves if contact with the hands cannot otherwise be prevented. Clothing that
becomes saturated with solvent should be removed at once.

h. The atmosphere in the space where this solvent is used shall be continuously monitored
with an electronic halide leak detector with alarm or equivalent instrument. The
concentration of R-113 shall not be allowed to exceed a TLV of 1,000 parts of solvent per
million parts of air during a normal working day. If the alarm sounds, immediately put the
on the EEBD and promptly leave the space. Anyone reentering the space should wear
self-contained breathing apparatus operated in pressure-demand mode.

i. Be sure ventilation in the space is adequate to keep the concentration of R-113 below
1,000 parts of solvent per million parts of air during anticipated operations, excluding
accidents or spills. If necessary, use portable blowers. Exhaust ventilation is preferable to
blowing air into the space. Route exhaust ventilation away from populated areaa.

j. Should someone be overcome in a space which lacks oxygen or because of the presence
of a high solvent vapor concentration, the person should be removed immediately and
given artificial respiration if necessary.

CAUTION

SINCE FLUOROCARBONS CAUSE CARDfAC SENSfTIZATfON,
THE ATTENDING PHYSICfAN MUST NOT ADMINISTER AN
fNJECTION OF EPfNEPHRINE OR SIMILAR HEART STIMULANT
AS CARDIAC ARRHYTHM fA, INCLUDING VENTRICULAR
FIBRILLATION, MAY RESULT. ~THE PATfENT SHOULD
BE GIVEN FRESH AIR iMMEDIATELY AND SHOULD NOT BE
ALLOWED TO EXERT HIMSELF OR HERSELF.

11
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k.

1.

4.10.6

When drying out the system with nitrogen, ensure that the solvent vapors and nitrogen
are vented outside the skin of the ship away from populated areaa. If they cannot be
vented outside, a gas free engineer should be consulted. It may be necessary to use an
Oxygen monitor to ensure that there is not an excessive dilution of oxygen in the air.

Emergency rescue prxedures shall be established and proficiency documented to ensure
that personnel can be safely removed in the event of hazardous exposures.

TSP. TSP is a solid, crystalfirre material which has a caustic action upon the skirt, eyes,
and mucous membranes. Repcat~” or prolonged contact with the solid material or its solutions shall
be avoided. Chemical safety goggles or face shield, mbbcr gloves, and rubher aprons or coveraffs shall
he worn to prevent skin contact. If skin contact occurs, exposed areas shall be washed with large
amounts of fresh water. If irritating dust or solution mist is present, approved respirators shall be
worn to avoid inhalation.

4.10.7 Nitrogen. For the purpose of this standard, nitrogen shall be considered a nontoxic inert
gas. Care shall be exercised in small, closed, or confined spaces to ensure that an excess of nitrogen
does not cause suffocation. If any doubt exists, an oxygen monitor with alarm shall ix used to monitor
the area. Adequate ventilation shall be maintained during use of nitrogen in confined spaces.

4.10.8 Hot water and cleaning solution. ~en flushing with hot water or a heated cleaning
solution, a potential burn hazard exists. Precautions shall be taken to prevent personnel from coming
in direct contact with hot water, cleaning solution, or with piping being flushed.

5. DEPAfLED REQUIREMENTS

5.1 Preparation. Preparationmeasuresshallbe followedasspecitiedin5.1.1 through 5.1.6.

5.1.1 Isolate and repressurize that portion of the system which is to be cleaned. Ensure that any
electrically operated components (such as compressors, dehydrators, solenoid valves, and so forth)
are secured and safety tagged. Remove nr install jumpers, as applicable, around all system
components (detined in 3.15) which could restrict the flow of or be damaged by the cleaning medium.
Remove comfxmerrts should he cleaned separately in accordance with 5.5.2 or 5.6.2, as required.
Pressure gaugea shall be cleaned and calibrated as specified in the applicable procedures in
accordance with NAVSEA 0D45845.

5.1.2 Cfeaning solvent on cleaning solution shall not he used on rubber, plastic, painted, or
coated components with which they are not compatible. When specific information with respect to
rmmpatibllity is lacking, tests shall bk conducted. A repair facility, if properly equipped, may conduct
these teata. Compatibility tests shall consist of”immersion of teat specimens in the cleaning solvent or
cleaning solution. Conditions of @mersion and testing shall be in accordance with ASTM D 471 and
ASTM D 1414. Test specimens shall be completely surrounded by the solvent or solution during
immersion. The solvent or solution volume shall be not less than 12 times the total volume of the
specimen. Tensile strength> elOngatiOn>and hardn~ after @aporatiOn Of the solvent Or solution shall
be determined in accordance with ASTM D 471. Test requirements to eatabfiih compatibility are:
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Volume change Minus O pereent, plus 10 pereent
Retention of tensile strength: Minimum S5 pereent
Retention of ultimate elongation Minimum 85 percent
Change in durometer hardneas: Maximum durometer uniti plus or minus 5 pninta
Hydrocarbon cheek of solventi O p/m acceptable

Several cleaning agents and the software with which they are compatible are shown in table IV.

TABLE IV. Cleaning agents compatible with sojiware.

Software

Adiprene C
Adprene L
Buns N
Buns S
Butyl
Delrin
Epmy resin
Kel-f

Hy@on 40
Kratartic ABS
Lexalr
Lucite
Neaprene W
Nylon
Polyethytcne 7050
Polypropylene 9140
Polyvinyl chloride

Sur~ A
Teflon TFE
Teflon FEP
Thiokol FA
Viton A
Vlton B
Zytel 101
Ethylene pmpylenc

Freon PCA
MfL-C-S130Z

x
x

x

x
x
x

x
x
x
x
x

x
x

x
x
x
x
x
x
x

X – solvent is mmr!atible with software.

x x
x x

x
x x

x
x I x

x I x
x I x
x x

x
x I x

x
x x

I x
x

.-
x I x

x
x x

Blank - Soivent is I%t compatible with software.
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5.1S Prior to cleaning, the sywem shall be pressurized with air as specified below and all
mechanical joints shall be tested with a soapsuds solution to ensure tightness. All leaks shall be
repaired prior to cleaning evolutions. Ensure that all temporary flush components are compatible with
the test pressures specified below.

a. Systems operating at pressures 1=s than 75 lb/in2 te-$t to normal system operat~g
pressure.

b. Systems operating at pressures greater than 75 lb/irr2 test to 75 lbiin2 minimum.

5.1.4 The system may be subdivided as necessary to facilitate optimum cleaning. Proper system
subdivision should minimize the need to clean dead-end piping.

5.1.5 Prior to the use of a cleaning solvent or solution, all new silver brazed piping shall undergo
either a hot water flush as specified in 5.3 or a cold water soak as specified in 5.4.

5.1.6 Applicable compressed air system cleaning procedures are specified in tables V and VL

TABLE V. Submarine compressed air svstem cleaninf procedure applicability.-. . .

Sy3tem Blowdmvn
Hot.wster Cold-water mP R-113

flush soak flush flush

Low-prewre air P P/s PIS Pm PiH

Medhm.pres.mre air P Pis PIS P/H P/H

High-prmsure air P Pis P/s pm pm
DrNer’s air pl P/5 Pis pm pm
Nitrogen P Pts PiS pm pm
Carbondimide P P/s P/S prn prn

Emergerq’ breathing air P P/s PI’S Pm pm

l.% 6.3.
Types of contamination

P = Particulate
S = Silver brazing flux
H . Hydrumrban
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TABLE VI. Surface ship compressed air spstem cleoning procedure applicabili@— —

System

Low-pressure non-vital air

Low-pressure vitzl air

Electronic% dry air

Medium-pressure air

High.presure air

Emergency breathing air

Dwer’s air

Bleed air

Debal12st air

Nitrogen

Carbondimide

Exhaust sss

lSCC 6.3.
~ of mntaminatiorr

P = Particulate

Blowdown

P

P

P

P

P

P

P1

P

P

P

P

P

-

Hot-water
flush

P/lfiS

Pi’s

P/s

Pm

PfS

P/’S

P/s

P/His/c

Pmis

P/s

P/s

P/s

Cold-wster
rask

P/S

P/s

P/s

P/-s

P/s

P/3

Pjs

Pts/c

P/s

P/s

P/s

P/s

TSP
flush

Pm

pm
pm
pm
pm
pm
pm

pm

pm

pm

pm

pm

R-113
flush

pm
pm
pm
pm
pm
pm
pm

pm

Pm

Pm

pm

pm

S = Silver brazing flux
H . Hydrocarbon
C = Chlorides

5.2 Blowdown procedure. The blowdown procedure shall he followed as specified in 5.2.1 through
5.2.8.

5.2.1 This procedure provides a method of verifying system cleanliness without necessitating the
introduction of a liquid cleaning agent into an air system. Where hydrocarbons or silver brazing flux
muzt be removed, the procedure of 5.3, 5.4, 5.5, or 5.6 shall be used. NAVSEA approval shall be
obtained prior to using this procedure.

5.2.2 The contaminated section of piping shall be prepared aa specified in 5.1.1 and 5.1.3.

5.23 Safety precautions ss specified in 4.10.3 and 4.10.4 shall he followed.

5.2.4 To effect maximum particulate removal, blowdown air flow rates shall be calculated so that
turbulent flow till be achieved in all piping runs.
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5.2.5 Blowdown air may be taken from the affected system or other shipboard or dockside
sources. The blowdown sourceshallprovideairofequalorbetterquafitythanthatoftheaffected

system.The sourceshallalsosustaintheflowratespecifiedin5.2.4.

5.2.6 A typical blowdown rig (see figure 2) may consist of and he configured in the following
orde~ a meehanicrd fitting suitable for connecting to the affrxted sy@em, pressure gauge, particulate
filter, tlowrneter, and globe valve. Afl blowdowm rig components shall be sized for the afkted sy%tem
pressure as well as the flow rate criteria specified in 5.2.4. The particulate filter for submarine systems
shaff be rated at not greater than 15 micrometers. ‘fire particulate tiker for surface ship systems shall
be rated at not greater than 15 micrometers, with the exception of low-pressure vital air and
electronics dry air which shall be rated at not greater than 5 micrometers. The particulate filter for
submarine and surface ship diver air systems shall be as speciticd (see 6.3).

5.2.7 Secure and tag-out all end users for the duration of the blowdown. Isolate and repressurize
the contaminated section of pipe. Connect the blowdown rig to the nearest mechanical joint
downstream of the contaminated section. Shut the globe valve on the blowdown ri and slowly

5.pressurize the contaminated section to normal system operating prcasure or 1500 Ib/in , whichever
is less. Open the globe valve on the blowdown rig slowly until the required flow is obtained.
Blowdown at this rate for 15 seconds and secure. Blowdowrr with three additional 15-second bursts
at the required flow rate. Follow with one continuous 60-seccmd blowdownattherequiredflowrate.
Repressurizethecontaminatedsectionand remove and inspect the filter element for tilble traces
of particulate contamination.

5.2.S Repeat the procedure in 5.2.7 as necessary, up to a maximum of three times, until all visible
traces of particulate contamination have been removed. If the blowdown procedure is unsuccessful,
the procedures in 5.3 or 5.4 maybe used.

5S Hot-water flush. The procedure shall be followed as specified in 5.3.1 through 5.3.7.

53.1 The contaminated section of piping shall be prepared as specified in 5.1.

5S.2 Safety preeautiona as specified in 4.10 shall he followed.

533 Used flushing water shall be disposed of as specified in 4.7.

5.3.4 The water, as specified in 4.2, shall be maintained at a system exit temperature of not leas
than 110 “F for the duration of the flush. The flushing rate in gallons per minute (gal/tin) shall be
not leas than 1.5 times the inner diameter (in inches) of the fine being flushed.

5.3.5 Completely fill the s~tem or fines with the clean hot water. Ckculate the water for a
mirimum of 1 hour. If the flushing circuit is through parallel piping, flow shall he isolated as
necessary to ensure that each path is flushed with full flow or for at least 10 minutes. In those
cases where flushing is being accompfiihed to remove hydrocarbons, all manually operated valves shall
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be cycled several times from full open to partially closed and back to full open to remove any
hydrocarbons front the valve balls and sterns. Follow with a l-hour flush of the entire system with all
parallel paths open (full flow not required in each leg). Repeat the cycling of manually operated
valves during th~ flush.

53.6 Draw a sample of the flushing water and ihspcct for virible traces of contamination as
specifi~ in 4.91 men flushing installed systems with parallel branches, samples shall be drawn from
each branch being flushed. When flushing individual p@e assembles with parallel branches in a shop,
a single sample can be utilized. If contamination is found, continue flushing.FlushuntilaIl visible
contaminants have been eliminated.

5.3.7 Following a successful visual inspection, drain the system completely and purge with a
medium specified in table VII. Purge until the applicable dew point and water eontent in table II or
fII is attained.

TABLE VIL Compressed air system purging medium applicability.

Surface ships

Lmv-preamre non-vital

Low-prcs5ure vital

Electronics dry air

Medium-pressure air

High-pr=ure air

DebaUsst air

Enrergencj breathing air

Dwer’s air

Nitrogen

Submarines

Lmv-pre.wre air

Medium-pressure air

High-pressure air

Diver’s air

Nitrogen

Purgi

Air

x

x

x

x

x

x

x

x

x

x

x

x

x

x

nedium

Nitrogen

x

x

x

x

x

x

x

x

x

x

x
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5.4 Cold-water soak. The prroxfure shall be followed as specified in 5.4.1 through 5.4.7.

5.4.1 The contaminated section of piping shall be prepared as specified in 5.1.

5.4.2 Safety prcxautions as specified in 4.10 shall be followed.

5.43 Used flushing water shall be disposed of as specified in 4.7.

5.4.4 Fill the affected portion of the system completely with clean fresh water as specitied in 4.2
at a temperature of not leas than 60 “F and allow the water to stand for 12 hours. At the end of
12 hours, completely drain the system.

5.4.5 Refill the system completely with clean fresh water. Circulate the water for 4 houra,
maintaining a temperature of not less than 64 ‘F. The flushing rate in gal/rein shall be not less than
1.5 times the inner diameter in inches of the line being flushed.

5.4.6 At the end of 4 hours, sample the flush water and examine for visible traces of
contamination as specified in 4.9. When flushing installed systems with parallel branches, samples shall
be drawn from each branch being flushed. When flushing individual pipe assembles with parallel
branches in a shop, a single sample can be utilized. If visible traces of contamination are found,
continue flushing. Flush until all visible traces of contamination have been eliminated.

5.4.7 Following a successful visual inspection, drain the syWemcompletely. Purge the system with
the medium specified in table WI until the dew point and water content are within the applicable
requirements to table II or III.

5.5 R-113. Unless otherwise specifkf (see 6.3) trichlorotnfluoroethane (R-113) shall not be used
for cleaning.

5.5.1 R-113 system cleaning procedurt. The cleaning procedure shall be followed as specified
in 5.5.1.1 through 5.5.1.9.

5.5.1.1 The contaminated section of piping shall be prepared as specified in 5.1.

5.5.1.2 Safety precautions as specified in 4.10 shall be followed.

5.5.13 Used R-113 solvent shall be disposed of as specified in 4.7.

5.5.1.4 Completely till the affected portion of the system with R-113 solvent. Circulate the solvent
for a minimum of 30 minutes we flushing rate in gal/rein shall he calculated so that a Reynolds
number of 4000 is maintained in the line being flushed. If the flushing circuit is through parallel
piping, the flow shall be isolated aa neceaaary to ensure that each path is tluabed with full flow for
at least 5 minutes. During the flush, all manually operated valves shall be cycled several times from
fufl open to partially closed and back to full open to remove any hydrocarbons from the valve balls
and stems. Foffow with a 30-minute flush of the entire system, with aff parallel paths open (full flow
not required in each leg). Repeat the eycfing of manually operated valves during th~ fluah.
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5.5.1.s Draw a sample of the cleaning soIvcnt andvisuaIly inspect for contamination as specified
in 4.9.

5.5.1.6 If visible traces of particulate are found, continue flushing until acceptable samplea are
obtained. When flushing installed systems with parallel branches, samples shall be drawn from each
branch bekrg flushed. When flushing individual pipe assemblies with parallel brancbes in a shop, a
single sample can be utilized. If visible traces of hydrocarbon contamination are found, drain the
system and repeat the flush using clean solvent as specifbf in 4.5. Reffush as necessary until all
visible traces of hydrocarbon contamination have been eliminated.

5.5.1.7 For those s~tems whose maximum allowable hydrocarbon content is expressed in p/m as

sp~ifi~ in table I or IL ~ appfi=ble) hydr~rhon ~ntent shall bC determin~ after a SUO=SfUl
visual particulate inspection by osing the following method:

Infrared spectroscopy is an accurate method of hydrocarbon detection and very rapid once a
calibration curve is established. Reagent grade n-hexane or mineral oil is used as the hydrcwarhon
standard material. To prepare calibration standards, densities are used to convert milligrams n-hexane
or mineral oil to microliters and grams to milliliters. Calculated volumes of reagent grade n-hexane
or mineral oil are measured with a microliter syringe and diluted in volumetric glassware with R-113
which has been certified to meet the residue requirement of MILC-81 302, type I. Prepare a series
of weighthveight standards to establish a calibration curve of p/m hydrocarbons versus absorbance.
On a single-beam spectrophotometer, the meter is zeroed with a specimen of certified R-113 in a
5-centimeter-pathlength near-infrared silica cell. On a double-beam instrument, certitied R-1 13 is used
in 5-centimeter cells in the reference and sample beams to zero the chart pen. Replace the R-113
in the sample cell with a calibration standard or sample and determine the absorbance in the
3.4-micrometer wavelength region. For calibration standards, plot p/m hydrocarbons versus
absorbance. For samp[es, refer to the calibration curve to determine p/m hydrocarbon content
corresponding to the absorbance obtained.

5.5.1.8 If hydrocarbon contamination exceeds the limits specified in table H or III, as applicable,
the system shall he completely drained and the flush repeated. Re-flush as necessary to meet the
applicable hydrocarbon contamination limits.

5.5.1.9 When the hydrocarbon contamination limits are within tbe applicable requirements of
table I or If, drain the system completely. Purge with the medium specified in table VII. A vacuum
pump may be used in the final stages of solvent removal. Heat (200 “F maximum) maybe applied to
the external surfaces of the pipe to facilitate removal of the cleaning solvent. Monitor the exhaust
with a halide leak detector for traces of cleaning solvent. Continue the purge until there are no
detectable tracea of solvent in the system. Upon the removal of all detectable traces of solvent,
submarine and diver’s air systems shall be pressurized with nitrogen at 100 Ib/inz. After 1 hour,
samples of nitrogen shall be taken under pressure and analyed for solvent content by gas
chromatographic or equivalent procedures. The maximum allowable solvent content shall be 10 p/m
by volume. Repeat the purge as necessary until an acceptable sample is obtained.
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5.5.2 R-113 component cleaning procedure The cleaning procedure shall be fO1]Owedas s~ified
in 5.5.2.1 through 5.5.2.9.

5.5.2.1

5.5.2.2

5.5.23

5.5.2.4

Prepare the section of piping in which the component is located as specified in 5.1.

Safety precautions as specified in 4.10 shall be followed.

Used R-113 solvent shall be disposed of as specified in 4.7.

Remove the mmponent from the system. If it is impractical to remove a component from
a s~tem, it maybe cleaned and inspected in pli%e using the pr&edure specified in 5.5.2.6 and 5.5.2.7.
Dwassemble the component as required to permit thorough cleaning. Parts or component internals
which may be damaged by the solvent (see 5.1.2) shall also be removed and cleaned separately.

5.5.2.4.1 Completely immerse the component in a container filled with solvent. Soak and agitate
the component for a minimum of 10 minutes. If available, an ultrasonic cleaner maybe used. R-113
shall be used only in ultrasonic cabinets designed for R-113 use. Such cabinets are equipped with
local exhaust ventilation, and temperature gradients compatible with R-1 13 solvent. A non-metallic
scrub brush compatible with the solvent may be used to facilitate cleaning. At the end of 10 minutes,
a sample of used solvent shall be taken and inspected visually for contamination as specified in 4.9.

5.5.2.4.2 If visible contamination is found, drain and rinse the container and refill it with clean
solvent as specitied in 4.5. Repeat the procedure specified in 5.5.2.4.1, as required, until an acceptable
visual sample is obtained.

5.5.2.5 For components whose maximum allowable hydrocarbon content is expressed in p/m as
s~ifi~ in table I or II, m applicable, hydrocarbon content shall he determined as specified in 5.5.1.7
after a successful visual particulate inspection. Clean as necessary until the hydrocarbon content is
within the applicable limits of table II or III.

5.5.2.6 If a component cannot be isolated from the system for flushing and must be cleaned in
place, the following procedure may be used Disassemble the component to the extent required for
thorough cleaning. Using a clean lint-free white cloth compatible with the cleaning agent, saturated
with cleaning agent, thoroughly wipe the internal portion of the component. Wipe as required until
there are no visible traces of particulate contamination when the rag is examined as specified in 4.9.

5.5.2.7 Visually inspect the internal portion of the component for hydrocarbon materials using
a black fight of 36013to 3900 angstrom units, bright whke light, and clean filter paper surface swipes.

5.5.2.8 If visible traces of hydrucarbun are present, the component shall be cleaned as specified
in 5.5.2.4 and 5.5.2.5.
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5.5.2.9 When the component has been cleaned to the applicable requirements of table II or III,
it shall be blown completely dry using the medium specified in table VU or by vacuum oven means.
Reinstall the component in the system.

5.5.3 R-113 dead-end piping chxsning procedure. The cleaning procedure for the dead-end piping
in the R-113 system shall be as specified in 5.5.3.1 through 5.5.3.9.

5.5.3.1 The contaminated section of piping shall be prepared as specified in 5.1.

5.53.2 Safety precautions as specified in 4.10 shall he followed.

5.5.3.3 Disposal of used solvent shall be as specified in 4.7.

5.5S.4 The dead-end piping shall be evacuated to a minimum of 25 inches of mercury (Hg)
vacuum and the vacuum broken with solvent. A moderate nitrogen pressure of 5 to 7 lb/in2 may he
applied, if necessary, to ensure complete filling of pi~ng. Soak the piping for a minimum of I hour.

5.5.3.5 At the end of 1 hour, drain and sample the solvent and visually inspect for contamination
as specified in 4.9.

5.53.6 If visible traces of contamination are found, completely drain the system and repeat the
soak as specified in 5.5.3.4. Repeat the soak with clean solvent as necessary until there are no visible
traces of contamination.

5.53.7 For those systems whose maximum allowable hydrocarbon content is expressed in p/m =
s~ified in table I or II, as applicable. Hydrocarhnn content shall be verified as specified in 5.5.1.7.

5.5.3.8 If the hydrocarbon content exceeds the applicable limit as specified in table 11or III, the
system shall be drained and the procedure repeated. Repeat the procedure as nexessary to ensure
that hydrocarbon contamination is within the applicable limit of table 11or 111.

5.53.9 Following a successful hydrocarbon inspection, drain the system completely and purge as
specified in 5.5.1.9.

5.6 TSP.

5.6.1 TSP system clerming procedure. The cleaning prncedure shall be followed as specified in
5.6.1.1 through 5.6.1.10.

5.6.1.1

5.6.1.2

5.6.12

The contaminated section of piping shall be prepared as specified in 5.1.

Safety precautions as specified in 4.10 shall be followed.

Used TSP solutionshallbe disposedofasspecifiedin4.7.
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5.6.1.4 A TSP solutionshallbe preparedasspecitiedin4.6.The solutionshallbe maintainedat
a infettemperatureofnotlessthan150“Fandanexittemperatureofnotlessthan110“Fthrough
thedurationoftheflush.The flushingrateingaf/minshallbe notlessthan1.5timestheinner
diameterininchesofthelinebehg flushed.

5.6.1.5 Completely till the affected portion for the system with the TSP solution. Ckculate the
solution for a mirriium of 30 minutes. If the flushing circuit is through parallel piping, the flow shall
be isolated as neeesaary to ensure that each path is flushed with full flow for at least 5 minutes.
During the flush, all manually operated valves shall be cycled several times from full open to partially
closed and back to full open to remove any hydrocarbons from the valve balls and stems. Follow with
a 30-minute flush of the entire system, with all parallel paths open (full flow not required in each
leg). Repeat the cycling of manually operated valves during this flush.

5.6.1.6 Draw a sample of clear solution and inspect visually for contamination as specified in 4.9.
If Wlble traces of particulate contamination are found, continue flushing. Flush until all tilble
particulate contamination is eliminated. If visible traces of hydrocarbmr contamination are found,
drain the system and repeat the flush. Flush until there is no tilble hydrocarbon contamination.

5.6.1.7 For systems whose maximum allowable hydrocarbon content is expressed in p/m as
speeified in table II or III, as applicable, hydrocarbon content shall be determined after a successful
visual inspection, as follows:

A sample of the TSP solution shall be cooled. The sample shall then be mixed with a solution of
hydrochloric or sulfuric acid as required to achieve a pH &low 7. Perform an extraction on the
solution using an equal volume of R-113. The extraction shall be accomplished in two steps so that
the final volume of R-113 is equal to the volume of the TSP sample. The extract shall then be
analyzed for hydrocarbon content as specified in 5.5.1.7. The system shall then be flushed until the
hydrocarlxm contamination is within the applicable limits of table 11or III.

5.6.1.8 If an infrared spectrophotometer is not available, a residue teat maybe used. A suitable
portion of TSP solution shall be acidified and an extraction with R-113 shall be accomplished as
sP=ifi~ in 5.6.1.7. The extract shall be filtered through medium-grade filter paper to remove
suspended TSP, evaporated to dryness and the residue weighed. An equivalent volume of unused
cleaning solution shall be processed in the same manner as the sample. The weight of residue is used
to calculate p/m weight contamination in the sample and unused solution. The contamination content
of the sample shall not exceed that of the unused solution by more than the fimits specified in table
I or If, as applicable. Re-ffush as necessary to meet this requirement.

5.6.1.9 When the used TSP sample is within the applicable hydrocarbon contamination limits of
table I or II, the system shall be completely drained. immediately following the removal of the
cleaning solution, fill the system with clean fresh water as specified in 4.2. Cuculate the water at the
flow rate speeilied in 5.6.1.4, maintaining an inlet temperature of not less than 150 “F and an exit
temperature of not leas than 110 “F. Continue the rinse until the pH of the outlet rinse water is
within 0.5 of the pH value of the inlet rinse water and there are no Wlble traces of contamination
when examined as specified in 4.9.
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5.6.1.10 Drain all free standing water from the system. Purge the system with the medium
sfrcc~ed ~ table VII until the water content and dew point meet the applicable requirements as
SFfi~ m table II or III. Heat (not greater than 200 “F) maybe applied to external surfaces of the
piping to facilitate water removal.

5.6.2 TSP component cleaning procwhm. The cleaningprecedureshallbefollowedasspecified
in5.6.2.1through5.6.2.7.

5.6.2.1 Prepare the section of piping in which the contaminated component is located as specified
in 5.1.

5.6.2.2 Safety precautions as specified in 4.10 shall be foflowed.

5.6.23 Used TSP solution shall be disposed of as specitled in 4.7.

5.6.2.4 Remove the component from the system. If it is impractical to remove a component from
a system, it may lx? cleaned and inspected in place using the procedures as specified in 5.5.2.6 and
5.5.2.7. ff visible traces of hydrocarbons are present, the component shall be cleaned as specified in
5.5.2.4 and 5.5.2.5. Disassemble the compunent as required to permit thorough cleaning. Parts or
component internals which may be damaged by cleaning solution (see. 5.1.2) shall also be removed.

5.6.2.4.1 Completely immerse the component in a container filled with TSP solution prepared
as specified in 4.6. If available, an ultrasonic cleaner may be used. The solution shall be heated and
maintained at a temperature between 160 to 190 “F for the duration of the cleaning evolution. soak
and agitate the component for a minimum of 10 minutes. A non-metallic scrub brush compatible with
the solution may be used to facilitate cleaning. At tbe end of 10 minutes, a sample of clear used
solution shall be taken and inspected visually for contamination as specified in 4.9.

5.6.2.4.2 If visible contamination is found, drain and rinse the container and refill it with clean
TSP solution prepared as specified in 4.6. Repeat the procedure a.vspecified in 5.6.2.4.1, as required,
until an acceptable visual sample is obtained.

5.6.2.5 For components whose maximum allowable hydrocarbon content is expressed in p/m as
sp=ificd in table II or III, as applicable, hydrocarbon content shall be determined as specified in
5.6.1.7 or 5.6.1.8 after a successful visual particul.ke inspection. Clean as necessary untiI the
hydrocarbon content is within the applicable fimits of table 11or III.

5.6.2.6 When the contamination of the used cleaning solution is within the applicable limits of
table I or If, drain the container and refill it with clean fresh water as specified in 4.2, heated to a
temWrature between 160 and 190 “F. Completely immerse the mmpnnent in the water. soak and
agitate the component. Continue snaking and agitating, changing the water as neceas.ary, until the ph
of the final rinse water is within 0.5 of the pH value of the clean rinse water.
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5.6.2.7 When the pH of the rinse water is acceptable, remove the component from the container
and blow it completely dry with the applicable purging medium spaitied in table VII or by vacuum
oven. Reinstall the component in the system.

5.63 Cleaning pressuregauges.

5.63.1 Pressure gauges shall be cleaned in accordance with NAVSEA IMtruction 4S55.9 and shall
meet the cleanliness levels specified in tables I and II, as applicable.

6. NOTES

(Thii seetion contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)

6.1 Intended use. The standard is intended to be used in the cle?rring of Naval shiphoard
compressed air systems and non-oxygen interfacing gas systems, excluding reactor plant air systems.
Also included are shipboard exhaust gas and carbon dioxide systems.

6.2 Issue of DODISS. When this standard is used in acquisition, the applicable issue of the
DODISS must be cited in the solicitation (see 2.1.1 and 2.2).

63 NAVSEA approval rrnd direction. Deviations from specified materials, proccdurcs, and
requirements and selection of specific alternative materials and procedures require NAVSEA
approval or direction.

6.4 Subjeet term(keyword)listing.

Driver’s air system
Gasea, non-oxygen
Hydrocarbons
Solvents
Tribssic sodium phosphate
Trichlorotrifluorocthane (R-113)

6.5 Changesfrompreviousissue.Asterisksare not used in this revision to identi& changea with
respect to the previous issue due to the extensiveness of the changes..

Preparing Activity
NAVY -SH

(Project 431O-N1O3)
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FIGURE 2. T~ical b[owdown rig.
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