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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
Internationg

Internationg
The main {
adopted by

Internationg

Attention is
rights. ISO

ISO 14952
SC 14, Spa

ISO 14952
fluid system

Part 1:
Part 2:
Part 3:
Part 4:
Part 5:

Part 6:

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’2.
sk of technical committees is to prepare International Standards. Draft Interdational Stand
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Introduction

This part of ISO 14952 defines sampling and analytical methods to verify cleanliness levels for parts and
components used in space fluid systems. It can be used to determine the cleanliness level of precision-
cleaned parts and components used in ground support equipment, launch vehicles and spacecraft.
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Scope
part of ISO 14952 provides sampling and analytical test methods to validate the cleanline

ication of cleanliness in ground support equipment, launch vehicles and spacecraft. T
14952 is used to sample and verify the level of cleanliness of parts and components that

cles and spacecraft.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For\undated references, the latest edition of the
iment (including any amendments) applies:

2210:1972, Liquid halogenated hydrocarbons for industrial use — Determination of
boration

5789:1979, Fluorinated hydrocarbons for industrial use — Determination of non-volatile residu

5884:1987, Aerospace.—Fluid systems and components, Methods for system sampling ang
Solid particle contamination of hydraulic fluids

14951-3:1999Space systems — Fluids characteristics — Part 3: Nitrogen
14951-4;4999, Space systems — Fluids characteristics — Part 4: Helium

14951=10:1999, Space systems — Fluids characteristics — Part 10: Water

IS

5s levels of

s and components that have been precision cleaned, and identifies proeesses that may be dised for the

his part of
have been

ision cleaned and applies equally to parts, components and systems in ground support equipment, launch

For dated
referenced

residue on

e

measuring

14952 1:2““’2’ Qpenn o}/otomo Qurfer\n cleanliness r\f fllu'd o}lotnmo Part 1- \'/r\r\::hulgr}/

ISO 14952-5:2003, Space systems — Surface cleanliness of fluid systems — Part 5: Drying processes

3

For

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 14952-1 apply.
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4 Acceptance inspection

4.1

General

Unless otherwise specified by the customer, acceptance inspection shall be performed as specified in 4.2 to

4.7.

4.2 Visual inspection

4.21

The surfaces of all items that will contact the service medium shall be visually inspected for the

presence O
borescope

4.2.2 lter
quality ass

particle pop
to welding 4§

4.3 Acid

All surfaces

are wet fro
purity wat\(/a\]',1 with a pH range of 5,0 to 8,0, meeting the requirements©f SO 14951-10, to permit testin

required.
4.4 Acce

441 Gen
Items clear]
visually cle
applicable g

442 Tes

The test flu
the item be
customer. T

The te
nonvol
maxim

a)

b) Isoproq

jty and alkalinity test

f moisture, corrosion, scale, dirt, grease and other foreign matter. An external light sourc
may be required to examine internal surfaces.

hs having limited accessibility for visual inspection shall be accepted or rejected on the.basis ot

ulation greater than the level specified shall be cause for rejection. Discoloration_of a surface
nd passivation shall be permitted provided no weld scale or other contaminants remain.

that have been cleaned shall be tested for acidity and alkalinity, with pH paper while the surfe
the final water rinse. Dry surfaces of completed items shall-bé. wetted with a few drops of

hen tested, the pH shall range from 5,0 to 8,0.
ptance inspection of items cleaned in a controlled environment

eral

ed in a controlled environment, except those processed to level visually clean (VC) and/or |
hn and inspected with the aid of an, ultraviolet (UV) light, shall be tested for conformance to
leanliness level by the test fluid-flush.procedure given in 4.4.2 to 4.5.4.

 fluids

ds shall not react with,.combine with, etch, or otherwise cause immediate or latent degradatio
ng tested, and shall be_selected from those specified in Table 1, unless otherwise approved by
he test fluid shall meet the following requirements.

5t fluid shall be-filtered to remove particulates greater than 1 ym and shall not exceed 10 mg
btile residue (NVR) (see ISO 5789). For particle analysis where NVR analysis is not required
im allowable NVR level of the test solvent shall not exceed 50 mg/I.

anohand ethanol shall not be used as the test fluid for oxidizer systems and hardware unless

W

or

the

irance inspections of 4.3, 4.4 and 4.5. The presence of visible contamination that disclosgs a

due

ces
nigh
j as

evel
the

n of
the

/I of
the

the

softgo

ds“are removed or are applied with a suitable pretreatment process. Softgoods for oxi

izer

systems should be cleaned with a waterbased process and blown dry with Type A nitrogen conforming to
ISO 14951-3. If the softgoods are cleaned with isoproanol or ethanol purge, the softgoods shall be purged
with Type A nitrogen conforming to ISO 14951-3, until the methane hydrocarbon equivalent of the effluent
gas does not exceed that of the source gas. Alternatively, the softgoods may be vacuum dried as
described in ISO 14952-5:2003, 5.2.

c)

d) Thequ

ality of the test fluids shall be verified at least once a day prior to use.

consulted prior to use.

Subtraction of the test fluid blank particle count from the test sample particle count shall not be allowed.

Some test fluids may have low threshold limit values; therefore, chemical hygiene tables should be
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f)  The NVR of the flushing solvent should be less than or equal to the NVR of the cleanliness level being
verified.

g) The test fluids shall be compatible with the fluid used in the system or components being tested.
WARNING — Halogenated solvents shall not be used on titanium alloys.

4.4.3 Test fluid volume for analysis

The test fluid volume required for analysis shall be dependent upon the analytical method employed. The

Sta CatG saimprée—Sia », vaw, O GO v at a a o7 a al v ,Thesoo-ml
sample of test fluid shall represent a minimum surface area of 0,1 m2 to a maximum of 0,5 m2.'Fgr very large
items, the volume of flushing solvent should correlate to a minimum sampling area. In cases where all critical
surfaces can be sampled with 100 ml of test fluid and the analytical method requires 100 ml or lesq of test fluid,
a 100 ml sample of test fluid shall be allowed to represent 0,1 m2 of critical surface area) if apprpved by the
cusfomer.
Table 1 — Solvents, maximum allowable nonvolatile residue
Maximum allowable NVR
Test fluid
Solvent
General use Oxidizer
mg/| mg/|
Perfluoro-n-butyl methyl ether (C,FqOCH,) 10 10
Tetrachloroethylene? 10 10
Perfluoro-n-butyl methyl ether (20 % to 80 % by mass) and
perfluoroisobutyl methyl ether (20 % to 80 % by:hass) 10 10
Isopropanol 10 not allowed
Ethanol 10 not allowed
Azeotrope of HFC 43-10 MEE(62°% by mass ) and frans- 10 10
1,2-dichloroethylene (38 %-by.mass)?
HCFC - 225 ca/cbh? 10 10
HCFC-141b2 10 10
HFC 43-10 MEE® 10 10
HFE 7100 10 10
HFE 71DE 10 10
2 _ { These solvents have low threshold limit values and may pose a hazard in controlled areas or cleanrooms.

4.4.4 Test fluid-flush procedure (solvent)
The fluid-flush procedure shall be as follows.

a) Ascertain the test procedure and total volume of test fluid necessary to flush the cleaned item or items in
accordance with Method | (see 5.1.1).

b) Flush all critical surfaces uniformly with the test fluid. Tubing, piping and hoses shall be flushed in
accordance with either Method | or Method Il (see 5.1.1 and 5.1.2). Where flushing does not reach all
interior surfaces, the test fluid shall be introduced and the item shall be manually shaken or rolled until all
interior surfaces are wetted. Large, difficult-to-flush items may be positioned so that the vessel can be
filled from the bottom and overflowed from the top.

© 1SO 2003 — Al rights reserved 3
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c)

d)

Catch the test fluid in a precision-cleaned container.

procedure.

Some analytical methods specify other test procedures (see Clause 5).

4.4.5 Analysis of test fluid-flush sample (solvent)

4451

General

Immediately upon the completion of step c), dry the tested items in accordance with the applicable drying

When a sol
the followin

vent is used as the test fluid, the test sample shall be analysed for particle population and N\R
j recognized analytical methods. Other analytical methods may be used which have demanstr:

accuracy and repeatability, provided that their use is approved by the customer.

4.4.5.2 H
The solvent
a)

The pa

article population analysis (solvent-flush)

-flush sample shall be analysed for particle population as follows.

Microgcopic particle population

rticle analysis shall be performed in accordance with 5.2.

b)
provide

accept

4453 N

4.4.5.3.1

The solven
one of the f

4.4.5.3.2

The filtered

44533

population analysis (automatic particle counters)

Particlf
Automatic liquidborne particle counters may be used for final verification of cleanliness of the end pro

d the individual counters have demonstrated accuracy and repeatability, which correlates
bd analytical methods, and provided that their use is‘approved by the customer.

IVR analysis (solvent-flush)

General

-flush samples that have been filtered in accordance with 4.4.5.2 shall be analysed for NVF
bllowing methods.

Gravimetric NVR analysis-method

solvent sample shallbe‘evaporated to determine the NVR content in accordance with 5.3.

Solvent purity.meter

A solvent purity meter‘may be used for final verification of cleanliness of the end product, provided

individual n
methods, a

neter has."demonstrated accuracy and repeatability, which correlates with accepted analy
nd proyvided that its use is approved by the customer.

R by
hted

duct,
with

R by

the
tical

44534

Infrared spectrometric NVR analy5|s method

Infrared (IR) spectrometric NVR analysis of solvent samples may be used if the following apply:

a)

hypergolic fluids;

b)

customer.

the method quantifies hydrocarbons and other contaminants which are reactive with liquid oxygen or

the analysis method has demonstrated accuracy and repeatability and the method is approved by the
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https://standardsiso.com/api/?name=b6516d8031fef4ebbbc2483a32669e37

ISO 14952-3:2003(E)

4.453.5 Mass spectroscopy (MS) NVR analysis method
MS NVR analysis of solvent samples may be used if the following apply:

a) the method quantifies hydrocarbons and other contaminants which are reactive with liquid oxygen or
hypergolic fluids;

b) the analysis method has demonstrated accuracy and repeatability and the method is approved by the
customer.

44536 Gas chromatography/mass spectroscapy NVR analysis method

Gag chromatography/mass spectroscopy (GC/MS) NVR analysis of solvent samples may.be |used if the
follqwing apply:

a) |the method quantifies hydrocarbons and other contaminants which are reactive with liquiq oxygen or
hypergolic fluids;

b) |the analysis method has demonstrated accuracy and repeatability and the method is approved by the
customer.

446 Analysis of aqueous-based, fluid-flush sample
The|aqueous-based, fluid-flush samples shall be analysed for particle population and NVR as folloyws.
a) |Particle population analysis (aqueous)
The particle analyses of 4.4.5.2 may be used_ for final verification of cleanliness of the end product,
provided the sampling and analysis methods,"have demonstrated accuracy and repeatability, which
correlate with accepted analytical methods, and provided that their use is approved by the cusfomer.

b) |NVR analysis (aqueous)
Aqueous NVR sampling and analysis methods may be used for the final verification of cleanljness of the
end product, provided the methods have demonstrated accuracy and repeatability (which cqrrelate with

accepted analytical methads) and provided that their use is approved by the customer. An accepted
method is given in 5.4.

447 Drying

4471 General

Aftdr testing \for particle population and NVR, all components and parts shall be thoroughly dried to remove
resiflual, cleaning, rinsing, and/or verification media.

4.4-7-2 Puluc dl’;llu

All components and parts rinsed shall be dried by a purge of gaseous nitrogen, filtered to remove particulates
greater than 1 ym (in accordance with ISO 14951-3, Type A), or helium, filtered to remove particulates greater
than 1 uym (in accordance with ISO 14951-4, Type 1, Grade A). The critical internal surfaces of small vessels,
hoses and tube assemblies shall also be purge dried. If the critical internal surfaces cannot be inspected
visually, perform analyses in accordance with 5.1.3. All items rinsed with reagent water which cannot be
visually inspected (100 %) shall be tested by Method Il (see 5.1.3) for surface moisture. Component parts
may be dried with heated air dryers equipped with HEPA filters. Recommended purge drying practices are
discussed in ISO 14952-5.
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4.4.7.3 Vacuum drying

Intricate parts with features (such as wire mesh filter elements and fine threaded holes) shall be placed in a
clean vacuum oven, purged with test gas, heated, and then evacuated until dry. Recommended vacuum

drying practices are discussed in ISO 14952-5.

4.5 Acceptance inspection of items cleaned in the field

451 General

Test items [such—astubing,;, pipimg—and-vessefs tleaned i thefietd—shattbetested—for conformmarnce o) the
applicable ¢leanliness level using Method I, Method Il or Method V (as described in 5.1.1, 5.1.2 and.5)1.5).
Testing prdcedures are determined by the configuration of the item being cleaned and by the.methof of
dispensing the test fluid.

45.2 Test fluids

The test flulds shall be in accordance with 4.4.2.

WARNING — The compatibility of nonmetallic materials with the applicable test fluid shall| be
determined prior to testing. Permission to remove nonmetallic materials prior to testing shall be
granted at the discretion of the customer.

4.5.3 Ratio of testing fluid volume to critical surface area

All critical sprface areas shall be sampled with test fluid unless_spécified otherwise. The 500-ml sample of|test
fluid shall e representative of the total critical surface areajhowever, for analytical purposes, the 500-ml
sample shall represent a minimum surface area of 0,1 m2 to-@‘maximum of 0,5 m2.

4.5.4 Particle population analysis

Each sampje shall be tested for particle population in accordance with the procedure of 4.4.5.2. The patrticle
population per 0,1 m2 shall be determined on thé basis of the proportional critical surface area.

4.5.5 NVR analysis

The NVR shall be determined in actordance with 4.4.6 b). NVR per 0,1 m? shall be determined on the bas

the proporti

456 Dry

All items cle

4.5.7 Mai

bnal critical surface area.

ng

aned in‘the field shall be dried in accordance with 4.4.7.

htaining cleanliness

s of

4571

General

The cleaning contractor is responsible for maintaining the cleanliness of items and systems cleaned in the
field until it is received or accepted by the customer.

4.5.7.2

Test gas purge

Items such as vessels, pipe and tubing systems, and pipe, tubing and flex hose assemblies shall be
maintained under the test gas purge of 13,8 kPa to 34,5 kPa until all ports, orifices and fittings are sealed. The
test gas shall be nitrogen, filtered to remove particulates greater than 5 um (in accordance with ISO 14951-3,

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=b6516d8031fef4ebbbc2483a32669e37

ISO 14952-3:2003(E)

Type A), or helium, filtered to remove particulates greater than 5 um (in accordance with ISO 14951-4, Type 1,
Grade A).

4.5.7.3 Temporary hardware replacement

Temporary hardware installed in subsystems, systems, and related field equipment for cleaning shall be
replaced with clean functional components after the subsystem, system or related field equipment has been
verified clean. Procedures and practices shall be established to maintain system cleanliness. Adjacent,
external system and structural surfaces shall be cleaned to level GC prior to replacement. Where practical, the
hardware replacement shall be performed in a controlled environment, which can be provided by a portable
cleanroom (tent) or similar structure

4.5.7.4 Component replacement

Repglacement of functional components in clean systems shall be in accordance with 4.5.7.3.
4.6| Acceptance inspection of packaging materials

4.6.1 Environmental control

All quality assurance operations shall be accomplished within a cleantoom that is consistent with or cleaner
than the packaging material being inspected. Care shall be taken not to contaminate the packaging materials,
whi¢h should be stored in an area with proper cleanliness ratings’

4.6.2 Sampling

Padkaging materials shall be examined and tested to determine compliance with the cleanliness re¢quirements
of 4.6.1. All the plastic film of one type, one size afd one configuration, such as tubing, flat roll g$tock, sheet
and|fabricated bags offered by one manufacturerat one time, shall be considered to be one lot.

4.6.3 Visual inspection

No levidence of oil, solvents, paints, ‘grease, dirt, soap, ink, metal chips or other foreign mater shall be
permitted on either the external stirfaces or the internal surfaces of packaging materials when inspection is
made with the unaided eye.

4.6.4 Thickness of packaging film

The| thickness of plastic films used for precision packaging shall conform to the limits specified|in Table 2.
Thigkness measutements shall be made with a micrometre caliper having a flat anvil and capable of being
read to the neafest 2,5 um.

WARNING — Handling plastic films under low-humidity conditions (i.e. less than 40 %) may result in
the buildup of static charges on the film.

© 1SO 2003 — Al rights reserved 7
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Table 2 — Packaging materials thickness and service requirements

Thickness range
Plastic film Use
pm
Overwrap, except may be used for inner
Polyethylene 100 to 170 wrap of items cleaned for non-oxygen
service to level VC
Nylon 6 or equivalent polyamide 40 to 60 Precision packaging, not for I|q.U|d and
gaseous oxygen and hypergol service
D ician—aaal SHBE itabl forlicuud ondl
Polychlprotiuoroathylena 7201060 Preeision-paeckeaging:—suitable-fortiguid-and
gaseous oxygen and hypergol service
Polyflugrosthylenepropylene 10 to 500 Precision packaging, suitable for Ilgwd and
gaseous oxygen and hypergol service

4.6.5 Verification of cleanliness level

46.51 General
All plastic films of one lot shall have the cleanliness level verified prior to use.
4.6.5.2 Minimum critical surface area for test
The minimym interior critical surface area for verification of cleanliness level shall be 0,1 m2. Sampling shall
be according to 4.6.2, except that additional sample material’from the offered lot shall be used when
necessary to make 0,1 m2.
4.6.5.3 Sample preparation
Fabricated pags shall be sealed across the opensénd. Tubular packaging material shall be fabricated into a
bag by cutting off, with properly cleaned tools, a\lehgth conforming to the requirements of 4.6.5.2 and segling
both ends.|Flat roll sheet and stock shall be_fabricated into a bag by cutting out a section with an area
conforming|to the requirements of 4.6.5.2, folding the section and sealing the section as necessary. [The
cutting, purging and sealing techniques-shall be as follows.
a) Cutting
When ¢lean plastic film is-to be cut, stainless steel, chrome-plated or nickel-plated scissors shall be uged.
The scjssors shall be €arefully pushed through the film. Avoid sawing and hacking actions, resulting from
opening and closing<the scissors, to prevent the generation of particles. Razor blades or other sirgle-
blade-type instruménts shall not be used to cut plastic film.
b) Purging
Prior to-fifrat oca:illg of-the p:aatib fitrm bag uuutaillillg the—ctean coOMmpot rent; the p:actiu fitrmy bay shall be

purged with filtered gaseous nitrogen, filtered to remove particulates greater than 5 um (in accordance
with ISO 14951-3, Type A).

c) Sealing

An all-purpose impulse sealer shall be used to produce effective seals with plastic films. If specific sealing
procedures are not available, the recommendations of the manufacturer shall be followed for temperature
setting and dwell time. Polychlorofluorocarbon shall be sealed on all sides when fabricating bags and
shall not be centrefolded. Centrefolding may generate particles since fluorohalocarbon films tend to be

brittle.
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All items shall be handled in a manner that minimizes exposure of the interior critical surfaces to airborne
particles. One corner of the completely sealed test bag shall be cut off so that an opening of a maximum of
19 mm in length is created.

4.6.6 Rinsing procedures

Fluids that conform to the cleanliness level of 4.4.2 shall be used as the test fluid in the ratio of 100 ml of fluid

per

a)

0,1 m2 of critical surface area. The following rinsing procedure shall be used:

introduce test fluid into the sealed bag through the previously cut opening;

4.7

4.7.

Fun|

sysfems, shall be functionally tested as specified in 4.7.2 to 4.7.4 after final cleaning and assembly

4.7.

Tes|
usin

4.7.
Fun|

be
tem

4.7.4 Component testing

Fun
ass
part
com

5

tlosethebag by fotdimgoverthecutcormer;
gently agitate the test fluid within the bag for a minimum of 15 s, wetting all surfaces;
pour the used test fluid into a precision-cleaned beaker, taking care to exclude airborne’ contar

analyse the test fluid for particulate population and NVR in conformance with 44.5.
Acceptance inspection of items by functional test

1 General

ctional items, such as valves, regulators, cylinders, flexhoses, tube assemblies, vessels a

P Calibrated instrumentation

g calibrated instrumentation capable of measuring‘the specified parameters.

B Hydrostatic testing

ctional items, such as flexhoses, tube(@ssemblies, vessels and systems that require hydrostat
ested prior to the final or precision:cleaning operation using an appropriate test fluid at tH
perature and pressure.

ctional components,-'such as valves, solenoid valves, regulators, actuators and cylinder
bmbled using clean\parts and shall be then functionally tested with gaseous nitrogen, filtereg
culates greater~than 5 pum (conforming to 1SO 14951-3, Type A), unless otherwise spsg
ponent shallbetested under the specified conditions.

Sampling and analytical practices

5.1

hination;

nd installed

I parameters, such as pressure, temperature, time,>voltage, current and resistance, shall b¢ monitored

c test, shall
e specified

s, shall be
to remove
cified. The

_Gleanlinesslevel-test-methods

5.1.1 Method I

The liquid flush test for particle population and NVR remaining on critical surfaces of items cleaned in a
controlled environment shall be performed in the following manner.

a)

b)

All items, except those processed to level VC, level UV, and/or rough clean requirements, shall be

sampled.

Parts having a surface area greater than 0,5 m2 shall be flushed with 100 ml (maximum) per 0,1 m2 of

critical surface area. However, the test sample volume shall be 500 ml and any excess shall b
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For parts having an area less than 0,5 m2 but greater than 0,1 m2, a 500-m| sample is considered

representative of the actual surface area of the part being sampled.

c) Small components, fittings, soft goods, etc. (items small enough to fit inside an 800-ml beaker), shall be

individually dipped and agitated in 500 ml of test fluid. Small components should be combined
batches having a total surface area of at least 0,1 m2.

d) Critical areas of large components, flanges, valves, etc. (items too large to dip), shall be flushed
sampled.

into

and

e) Individual components, such as drums, having an area greater than 0,5 m2 shall be flushed with 100 ml

(maxinfum) of test fluid for each U,T mZ of critical surface area. IThe test fluid shall be collected 1
transfefred to a single container, agitated then sampled to obtain 500 ml (total sample) from (the
centre [and bottom of the original test fluid sample for analysis. Discard excess test fluid (samp
represg¢ntative of 0,5 m2).

f)  Small ¢ontainers with less than 0,5 m? internal surface area, such as cylinders, dewars; etc., sha

samplgd by using 500 ml of test fluid. Agitate the container to cover all critical surfaces with sar
medium, then drain the test fluid from the container for analysis.

5.1.2 Method Il

Liquid flow ftest for monitoring particle population and NVR remaining on cfitical surfaces of items cleang
the field shall be performed in the following manner.

a) Flow tgst fluid in accordance with 4.4.2 through the item at a minimum average velocity of 1,25 m/s.

b) Catch a test fluid sample in a precision-cleaned container.

5.1.3 Method Il

The gas flow test for moisture remaining on a critical*surface after cleaning shall be performed in the follo
manner.

a) The cleaned item shall be purged with“est gas. The test gas shall be nitrogen, filtered to reni
particulates greater than 5 um (conforming to ISO 14951-3, Type A).

b) The itgm shall be purged for & sufficient time to ensure all of the residual air and vapour have b
expelled from the item. Hold (Stop) the purge flow for sufficient time to allow entrapped moisture to dif]
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or permeate into the static-purge gas. Begin monitoring for moisture in the purge gas at the item's

dischafge port. Resume(urge gas flow.

c) The dewpoint of the “effluent test gas shall be monitored by a suitable instrument. The metho
instrument used in‘the dewpoint method shall be capable of detecting to a level of less than 20 u
moistufe. Thesmanufacturer's directions shall be followed for the operation of a specific instrument.
effluent gas moisture content shall be 24 pul/l (dewpoint = — 55 °C) for individual components, or 12§
(dewpqint= = 40 °C) for systems, unless specified otherwise. The dewpoint of the gas at the outlet sh
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not exceedthatattheimntet:

d) If the effluent gas moisture content exceeds the allowable limit, continue purging the item periodically

repeating steps b) and c) until the test requirement is met.

5.1.4 Method IV

The liquid flow test to evaluate a system’s capability to deliver fluid that meets specified requirements shall be

performed in the following manner.

a) Sampling of the system shall be performed at the system's designed point of delivery under normal
system operating conditions. Fluid samples shall be drawn under the system’s design operating

conditions from the flowing stream, not from a dead space in the system.
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b) If the fluid is a hazardous material or liquid, route the fluid discharge to the fluid deservicing or return
system.

c) The following fluid sample size is recommended:
— liquid system: 500 ml to 1,0 I.

5.1.5 Method V

The gas flow test method for monitoring particle population and NVR remaining on critical surfaces of items
normally cleaned in the field shall be performed as follows.

a) |Sampling of the component, subsystem, or system shall be performed at the specified (poirjt under the
following conditions and the sampling gas shall be drawn through an absolute 1-um filter m¢mbrane for

2 min:
Item Operating pressure | Sampling pressure Sampling gas Remarks
GHe, GH, > 1380 kPa 1 380 kPa GHe or See ISO|14951-4
LH, system GN5 or ISO 14951-3
<1380 kPa Operating pressure
Other > 1380 kPa 1 380 kPa GN, See ISO|14951-3
<1380 kPa Operating pressure

b) |The particles on the filter membrane shall be counteddising procedures described in 5.2.

c) |An NVR sample may also be obtained by,-passing the sampling gas through a precisjon-cleaned
collection tube under the following conditions:

Item Sampling gas Flow rate Duration Sampling volume
GHe, GH, GHe 100 I/min 35 min 3500 I
LH, system
GN, 100 I/min 5 min 50p |
Other GN, 100 I/min 5 min 50p |

d) |Extract the deposited NVR sample from the sample tube using an approved solvent (see Tabl¢ 1).

e) |Determinethe NVR content of the solvent using the gravimetric procedure as described |n 5.3 or, if
suitable,‘the infrared spectrometer procedure as directed in 4.4.5.3.4.

5.1.6 ~Method VI

The flow test method to evaluate the cleanliness of a pipeline and associated parts after cleaning as described
in ISO 14952-6:—, 4.11, shall be performed as follows.

a) Cover a slug (mole or tampon) having a diameter slightly smaller than that of the pipeline with an
absorbent material wet with a suitable solvent chosen from Table 1. Pressurize the pipeline with nitrogen,
filtered to remove particulates greater than 5 ym (conforming to ISO 14951-3, Type A), to force the slug
through the pipeline. Catch the slug at the end of the pipeline and visually examine the cover for evidence
of contamination.

b) Repeat the sampling process with a clean, damp cover each time until the cover shows no visual sign of
contamination.

c) Purge the pipeline as described in 5.1.3, Method III.
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