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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-governmental, in liaison with ISO, also take part in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

atters of

The procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neede
d|fferent types of ISO documents should be noted. This document was drafted in accerdance
eglitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this documént may be the g
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. I
a
0

n the ISO list of patent declarations received (see www.iso.org/patents),

Ahy trade name used in this document is information given for thé.convenience of users and
c¢nstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific te
expressions related to conformity assessment, as well*~as information about ISO's adhe
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (T]
www.iso.org/iso/foreword.html.

This document was prepared by Technical Cominittee ISO/TC 94, Personal safety — Personal g
equipment, Subcommittee SC 15, Respiratory protective devices.

Apy feedback or questions on this document should be directed to the user’s national standard
complete listing of these bodies can hefound at www.iso.org/members.html.
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Introduction

The personal protection requirements of personnel who respond to emergencies are recognised as
being different from those of the regular workforce. With respect to response to incidents involving
release of chemical, biological or radiological materials, or after nuclear events, specific requirements
have to be established. The hazardous exposures occurring in such incidents can result in severe
consequences for an improperly protected responder.

Specifically, for the types of protection required.

a) Protpction levels need to be high for those in the vicinity of an incident.

b) Matgrials used in construction of the equipment shall withstand permeation by highly aggressiye
chemicals.

These rdquirements in the ISO system summarized in this document cover the spegial applicatiqn
CBRN. This document is an adjunct to other parts of ISO 17420 and should be read tegether with them.

This doqument provides classification of equipment, performance requiremients and specific tept
methods| for respiratory protective devices (RPD) for use in CBRN responsé€.‘)Selection requirements
are addrpssed in separate documents.

12}

NOTE The performance requirements included in this document refer,to‘laboratory testing using specifi¢d
test agents under specified conditions which might not indicate the perfornfance of the device in actual usage.

vi © 1S0 2021 - All rights reserved
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Respiratory protective devices — Performance
requirements —

Part 9:

pecial application chemical, biological, radiological a
nuclear (CBRN) supplied breathable RPD

1 Scope

This document specifies the requirements for respiratory protective devices,for use by worke
r¢sponse to incidents involving chemical, biological, radiological or nuclear (CBRN) mater

's during
als used

wlith intent to cause harm or in cases of accidental release outside traditional hazardous materials

ré¢sponse categories. For the purposes of this specification, all incidents described here ar
CBRN incidents.

This document is applicable to RPD for use by personnel in the folowing roles:

— First responders: including police, fire service, emergericy medical, search and rescue,
and detection teams.

— Workers needed for specific roles during respomse (utility, transportation, service continy
— Medical personnel working with casualties:af CBRN incidents.

— Responders to release incidents involving nuclear materials.

—+ Non-emergency but CBRN-related.roles.

— Workers in need of protection during escape from a CBRN or radiological release incident.
— Workers in need of protéction from nuclear materials.

The requirements for RPB-use by the following groups are not addressed by this document:

Military personi€l outside of first responder roles.

Children.

—+ Animals.

Requirements for the following are not covered by this document:

e named

bampling

ity).

—+ Collective protection systems in(‘]nding ventilated r‘;mun]‘rvl/hndv hngc

— Methods of and criteria for decontamination of RPD.

— Disposal of used or contaminated equipment.

This document is focused on respiratory protection requirements, but it is recognised that CBRN RPD
are always used as part of an ensemble with protective clothing. The total ensemble effectiveness is

not covered by this document.

© IS0 2021 - All rights reserved
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 16972, Respiratory protective devices — Vocabulary and graphical symbols

ISO/TS 16973, Respiratory protective devices — Classification for respiratory protective device (RPD),
excluding RPD for underwater application

ISO/TS 16975-1:2016, Respiratory protective devices — Selection, use and maintenance — Part.|l:
Establishiing and implementing a respiratory protective device programme

[SO 1742[0-1:2021, Respiratory protective devices — Performance requirements — Part 1: General

ISO 17420-4:2021, Respiratory protective devices — Performance requirements — Part %;'Requiremenfs
for supplied breathable gas RPD

ISO 17420-5:2021, Respiratory protective devices — Performance requirements”— Part 5: Specipl
applicatipn fire and rescue services - Supplied breathable gas RPD and filtering RBD

ISO 17420-6:2021, Respiratory protective devices — Performance requirements — Part 6: Specil
applicatipn escape - Filtering RPD and supplied breathable gas RPD

ISO/TS 1f/420-8, Respiratory protective devices — Performance reqtirements — Part 8: Special applicatign
chemicall biological, radiological and nuclear (CBRN) filtering and:xadiological-nuclear (RN) filtering RPI

EN 388, Protective gloves against mechanical risks

IEC 60721-1, Classification of environmental conditions,- Part 1: Environmental parameters and their
severitieg

3 Terms, definitions and abbreviatiens

For the purposes of this document, the terms and definitions given in ISO 16972, ISO 17420-1 and the
following apply.

ISO and JEC maintain terminological databases for use in standardization at the following addresses:

— ISO Qnline browsing platferm: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.11

chemicall mmaterial
substan i i — i i ic

industrial chemicals

3.1.2
biological material
micro-organism that is a pathogen and that has the potential to be used intentionally to cause harm

Note 1 to entry: Human pathogens are relevant to RPD selection.

3.1.3
radiological material
substance that emits ionizing radiation and that could be disseminated to cause harm

2 © IS0 2021 - All rights reserved
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314
nuclear material
radioactive matter resulting a nuclear explosion or accidental release from a nuclear facility

3.1.5

decontamination

physical and/or chemical process of removing as much contamination as possible from people or
equipment

3.1.6
ghseous
nlaterial in the gaseous state may either be present as a gas or vapour

3|1.7
joint
place at which two or more components or materials are connected or united, either rigidly oy flexibly,
s¢parably or inseparably

3|1.8

manufacturer
entity that directs and controls product design, product manufacturing, or product quality agsurance;
an also refer to the entity that assumes the liability for the produet’or provides the warranty for the
roduct

(@)

1.9

enetration
ovement of a substance through closures, seams, pinholes, or other imperfections of a protective item,
- the movement of a substance through an air-purifying element without being removed

ogmw| w T

1.10

ydration system
rstem, usually consisting of a connector.and tube attached to a reservoir, that when attached to an
PD permits the user to drink water or‘ether liquids specified by the manufacturer while wearing the
PD

1.11
ermeation
rocess by which a chemical moves through a given material on a molecular level

W TT W ™I oW

1.12
psponder
brsonnel who int€pvene in an emergency

o 3

w

1.13

receiver
nledical“professional who will normally remain in their place of work (rather than attending the
irfcident)

3.r1%

sarin

GB

extremely toxic and potentially lethal human-made chemical warfare agent, isopropyl methyl
phosphonofluoridate [[UPAC: (RS)-propan-2-yl methylphosphonofluoridate], classified as a nerve agent

3.1.15

sulphur mustard

HD

extremely toxic and potentially lethal human-made chemical warfare agent, IUPAC: bis(2-chloroethyl)
sulphide, classified as a vesicant (blister agent)

©1S0 2021 - All rights reserved 3
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3.1.16

non pre-conditioned state
without pre-conditioning but possibly modified to carry out tests or already used in non-destructive

tests
Note 1 to

3.1.17

entry: This includes e.g., cleaning and disinfection.

RPD in as worn state
RPD where all components are connected and assembled in the way that it is intended to be used (e.g.

worn by nhe wearer, adapted to an KFD headiorm or KFD headIorm and torso or sultable holder)

Note 1 to]entry: All of the various components (e.g. for an SCBA: cylinder, Respiratory Interface (RI),.demand
valve, hafness etc.) have been completely assembled and then connected (RI connected to the demand valvg)
together In accordance with the information supplied by the manufacturer.

3.1.18
RPD in 1

RPD readly to be donned as described by the manufacturer

Note 1 to
can be ne

3.1.19

ready for assembly state

RPDorc
assemblg

Note 1 to

supplied by the manufacturer.

eady for use state

entry: In line with the information supplied by the manufacturer for doniinig the RPD, further actions
Cessary.

bmponents with seals, plugs or other environmental protective means, still in place ready to he
d and/or donned

entry: RPD or components can remain sealed and plugged until donning if so stated in the informatign

3.2 Abhbreviated terms

CBRN Chemical, Biological, Radiological, and Nuclear

FMEA Failure Modes Effeets Analysis

PPE Personal Protective Equipment

GB Sarin

HD Sulphur mustard

RH Relative Humidity

RN Radiological and Nuclear

RI Respiratory Interface

4 Designation and classification

4.1 General

The following classifications for RPD under special application CBRN and special application escape
CBRN shall be used.

4 © ISO 2021 - All rights reserved
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4.2 CBRNRPD

4.2.1 Special application CBRN1

CBRN1 “Receiver” RPD shall:

incorporate Rls of classes cL, cT, dL, dT, eL or €T in accordance with ISO/TS 16973;

provide a minimum protection class PC4 in accordance with ISO/TS 16973;

@)

@)

I =2

provide a minimum fIow corresponding work rate wWi;
provide resistance to gaseous chemical agent permeation and penetration;

provide protection capability against hazardous gases, vapours and particulate matter.

4{2.2 Special application CBRN2

BRN2 “Responder in known hazard environment” RPD shall:

incorporate Rls of classes cL, cT, dL, dT, eL or €T in accordance withISO/TS 16973;
provide a minimum protection class PC5 in accordance with ISO/TS 16973;

provide a minimum flow corresponding work rate W1;

provide resistance to liquid and gaseous chemical agent permeation and penetration;

provide protection capability against hazardous’gases, vapours and particulate matter.

4{2.3 Special application CBRN3

BRN3 “Responder in unkown hazard enyironment” RPD shall:

incorporate Rls of classes cT, dT o5°€T in accordance with ISO/TS 16973;
provide a minimum protection’class PC5 in accordance with ISO/TS 16973;

provide a minimum flow)corresponding work rate W3

provide an enhanced level of resistance to liquid and gaseous chemical agent permeation and

penetration;
provide protection capability against hazardous gases, vapours and particulate matter;

meet therequirements of special application FF3 hazardous materials in accordance with IS
5.

DTE Supplied breathable gas RPD can be classes CBRN1, CBRN2, or CBRN3, but filtering RPD are

0 17420-

restricted

classes CBRN1 and CBRN2

4.3 Special application Escape CBRN

Escape CBRN RPD shall:

incorporate Rls of classes cL, cT, dL, dT, eL or €T in accordance with ISO/TS 16973;
devices shall be self-contained in accordance with ISO 16972;
provide a minimum protection class PC4 in accordance with ISO/TS 16973;

provide resistance to liquid and gaseous chemical agent permeation and penetration;

© IS0 2021 - All rights reserved
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— provide protection capability against gases, vapours and hazardous particulate matter.

Escape CBRN RPD operating in the supplied breathable gas mode is designated ES CBRN.

4.4 CBRN RPD summary of capabilities

Table 1 provides a matrix description of the minimum capabilities for CBRN RPD according to 1SO/

TS 16973.
Table F—-Swmmary-ofminimum-capabilities for CBRN-supplied breathable-gas RPD-¢classes
Capability CBRN1 CBRN2 CBRN3 ES CBRN
a a a
Permeatjon and penetration test Gaseous? only Gase_ous. and Gase.ous. and Gase_ous: and
liquid liquid ligquid
RI Type Tb or L¢ TorL T TorL
Protectign class >PC4 >PC5 >PC5 >PC4
Work rate >W1 >W1 >W3 Escape flow rate
a ‘|Gaseous” refers to both gas and vapour states.
b Tight fitting.
¢ LLoose fitting.
d In accordance with 8.1.

4.5 CHRN RPD Classes

4.5.1 eneral

CBRN RHD and Escape CBRN RPD shall follow the system classification in 4.5.2 to 4.5.3 as below specifj

to CBRN|requirement.

Combined CBRN RPD operate in both filtering and supplied breathable gas mode and are classifig
separately for each mode.

4.5.2 BRN supplied breathable.gas RPD

CBRN supplied breathable gas RPD shall follow the classification (protection class) (work rate class) (1
class) (CBRN class) (supplied breathable gas capacity class).

EXAMPL PC5 W3 cT €CBRN3 S1800.

4.5.3 scape CBRN'supplied breathable gas RPD

Escape ((BRN.RPD shall follow a classification incorporating the applicable designated duration t

accordarnceswith I1SO 17420-6:2021, 7.2.9. For ES CBRN, the minimum and maximum durations ar

1c

d

superseded’by those specified in 8.1.

For Escape CBRN supplied breathable gas RPD (protection class) (RI class) ES CBRN (duration).

EXAMPLE PC4 dL ES CBRN 15.

RPD may have combined capability for CBRN and escape in other classes in ISO 17420-6 and the

classification shall indicate this, with CBRN being the first type listed.
EXAMPLE PC4 cT ES CBRN ES FF 20.

RPD for escape from CBRN incidents and fire.

6 © IS0 2021 - All rights reserved
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5 Requirements

5.1 General

Unless specified in the individual clauses, CBRN RPD shall be tested as a system. Although it can be
possible to use components of the same design in more than one configuration of RPD, the following

shall apply:

— every configuration shall conform to the requirements of this document;

— components shall be marked appropriately in accordance with Clause 15;

— information supplied by the manufacturer shall provide proper guidance on designedconfig
and the protection provided.

—3

esting shall be performed in accordance with Clause 13.

their designated class.

Uhless otherwise specified in the individual requirement clauses:

— testing shall be performed on test samples without pre-conditioning;
— each sample shall pass the test; and

— testing shall be performed at ambient laboratory conditions between 16 °C and 32 °C and
humidity of (50 = 30) %.

Iflno tolerances are given, £10 % shall be used.

=]

ay be determined in accordance with Annex B.

5|2 Test samples

wn

hmple schemes are provided in relevant clauses and Annex A.

5|3 CBRN RPD requitrements

9]}

3.1 CBRN RPDeperation

Where the RPDLlvas the capability to be used with more than one mode of operation (see claus
he may be.actively used at any one time.

]

—3

bsting.shall be performed in accordance with Clause 13 and ISO 17420-4:2021, 6.15.

urations

The requirements in Clauses 7 to 11 shall be fulfilled by all RPD and components in accordance with

) relative

For determination of pass/fail, conformity of:\quantitative test measurements with specificatipn limits

t 9), only

513.2 __CBRN cnpplipd breathable gas RPD

CBRN supplied breathable gas RPD shall meet the requirements of:
— IS0 17420-1:2021, all Clauses;
— 1S0O 17420-4:2021, Clause 5;

— ISO 17420-4:2021, Clause 6 unless superseded by this document and indicated in the
clauses.

Table 2 gives an overview about requirements and pre-conditioning of special application
breathable gas CBRN RPD.

© IS0 2021 - All rights reserved
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In the first column the requirements are listed and in the third to fifth columns, the required pre-
conditionings for different CBRN classes are listed, to be completed in the order specified (where & is
used) before testing is performed, with the preconditioning details explained further in Table 4.

For each requirement the preconditioning and the number of samples to be tested are given. The

preconditioning abbreviations are shown at the end of the table.

parentheses if more than one sample.

The number of samples is in

EXAMPLE For the requirement 7.1.5.2 and class CBRN2 the following applies:
At least pre-sampleshall be pre-conditionedtorequirement VS2{Exposure-to—vibratienand-sheek -
CBRN2) followed by requirement CE (exposure to a continuous corrosive environment).
At least qne further sample shall be pre-conditioned DR (drop test).
NOTE 1 | Requirements for optional features are also given in ISO 17420-4.
NOTE 2 | Unless requirements are superseded by those in Clause 7 of this document, the test'schedules given |n
ISO 1742(-4:2021, Annex C can be used as a guideline for testing.
Table|2 — Special application requirement overview — CBRN Suppli€d)breathable gas RPD
Responder in Responder in
. unknown haz-
Receiver known hazard ard
environment .
environment
CBRN1 CBRN2 CBRN3
Requir¢ment Title Protection class | Protection class | Protection class
>PC4 =>PC5 >PC5
Work rate class | Work rate class | Work rate clasg
=W1 =2W1 =2W3
Pre-conditioning?
1SO 1742D-4: Work of breathing, breathing reSistance
2021, 6.3 (peak pressure) and elastatce TH&VS1 TH&VS2 TH&VS3
1SO 1742D-4: Determination of capacity of type Sxxxx
2021, 6.4 RPD TH & VS1 TH & VS2 TH & VS3
ISO 1742p-5: . . . b
2021, 7.2|5 Hazardous materials’chemical resistance — AR/NP AR/NP
ISO 1742p-5: . . b
2021, 7.2|8 Avoidancé€oeffrictional sparks — AR/NP AR/NP
ISO 1742p-5: . . b
2021, 7.219 Visar.after chemical exposure — AR/NP AR/NP
712 Protection Class AR/NP AR/NP AR/NP
a Minimum number of samples is indicated in parentheses, otherwise it is one.
b Means thata testisnotreguired for this combination of requirement and special application class
AR/NP Asreceived (not previously used for other tests) or in non pre-conditioned state.
TH Temperature and humidity conditioning.
VS1 Exposure to vibration and shock CBRN1.
VS2 Exposure to vibration and shock CBRN2.
VS3 Exposure to vibration and shock CBRN3.
CE Enhanced resistance to corrosion - constant exposure.
DR Exposure to impact from drop.
8 ©1S0 2021 - All rights reserved
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. Responder in
Responder in
. unknown haz-
Receiver known hazard ard
environment .
environment
CBRN1 CBRN2 CBRN3
Requirement Title Protection class | Protection class | Protection class
>PC4 =PC5 =2PC5
WorkTate ctass | Workrate ciass | workrate class
>2W1 >W1 =W3
Pre-conditioning?
Conformance with hazardous ma- Refefence
71.3 terials firefighting requirements: —b —b SO 1742P-5:2021,
ISO 17420-5:2021 Class FF3 7.1.2
71.4 Provision of breathable gas AR/NP AR/NP ARJNP
) VS1 & CE VS2 & CE VS3& CE
7.1.5.2 Temperature of operation
DR DR OR
i i VS1 & CE VS2 & CE VS3 & CE
7.1.5.3 Optional temperature of operation
DR DR OR
716 Chemical resistance CBRN - Hazardous ARY/NP AR/NP ARfNP
T materials TH &VS1 (2) TH & VS2 (2) TH & ¥S3 (2)
71.7 Practical performance testing AR/NP AR/NP ARJNP
7.2.1 Connections AR/NP AR/NP ARJNP
792 Chemlca_l resistance CBRN - Cylinder AR/NP AR/NP ARVNP
e permeation
a Minimum number of samples is indicated,in parentheses, otherwise it is one.
b Means that a test is not required forthis’combination of requirement and special application class.
AR/NP Asreceived (not previously usedfor‘other tests) or in non pre-conditioned state.
TH Temperature and humidity conditioning.
VS1 Exposure to vibration andshock CBRN1.
VIS2 Exposure to vibratidn and shock CBRN2.
VS3 Exposure to vibration and shock CBRN3.
g Enhanced resistance to corrosion - constant exposure.
OR Exposuretg impact from drop.
5/3.3 Escape CBRN supplied breathable gas RPD
EP CBRN supplied breathable gas RPD shall meet the requirements of:

ISO 17420-1:2021, all clauses;
ISO 17420-6:2021, Clause 5;
ISO 17420-6:2021, Clause 6;

[SO 17420-6:2021, Clause 7 for supplied breathable gas ESCAPE general

unless superseded by this document and indicated in the relevant clauses.

Table 3 gives an overview about requirements and pre-conditioning of special application supplied
breathable gas ES CBRN RPD.
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In the first column the requirements are listed and in the third column, the required pre-conditionings
for different CBRN classes are listed.

This table can be interpreted as described in 5.3.2.

Table 3 — Special application requirement overview — Supplied breathable gas ES CBRN RPD

Escape

ES CBRN

Requir¢ment

Title

D 4= s 1
I'TULTLLIUIT CIdSS

>PC4

Work ratefclass

Escape

Pre-Conditioning?

o ) TH &VSE & IE
8.2|11 Determination of duration (t) of Escape RPD DR
. TH & VSE & IE
8.2]2 Escape RPD performance requirements DR
8.213 Protection class AR/NP
. . ) AR/NP
8.214 Chemical resistance CBRN hazardous materials
TH & VSE (2)
8.2|5 Chemical Resistance CBRN - Cylinder permeation AR/NP
8.2|6 Practical performance testing AR/NP
a Minimum number of samples is indicated in parentheses, stherwise it is one.

AR/NP Asreceived (not previously used for other tests) or in aon pre-conditioned state.
TH Temperature and humidity conditioning.
VSE Exposure to vibration and shock ES CBRN.
[E intermittent salt spray exposure.

DR Exposure to impact from drop.

6 Prerconditioning

6.1 Gedneral

Pre-conditioning exposirre conditions applied to different RPD classes, and required RPD configuratign
or packaging statesyare indicated in Table 4. These are referenced in Table 2 and Table 3 using the

abbreviations indicated.

RPD testfling“in' accordance with the requirement clauses shall follow the pre-conditioning sequencegs

given in [fables 2 or 3. Each stage is separated by an “&” sign.

RPD shall be inspected after each stage of pre-conditioning exposure in accordance with Clause 13.

At inspection steps after exposure, there shall be no obvious distortion.

The number of samples is given in Table 2 and Table 3.

6.2 Sample preparation for pre-conditioning

All pre-conditioning shall be performed with RPD in the carrying case (if provided) in the ready for
assembly state. Gas cylinders are allowed to be charged to 50 % of working pressure during pre-
conditioning. The number of samples will be given in the relevant requirement clauses.

10
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6.3 Components excluded from pre-conditioning

The following components may be excluded from the exposure to vibration:

— Rls, if separable;

— hoses and other breathable gas supply chain components without control function;

— body harness (without carrying plate).

6[4— CBRN RPD — Specific temperature and humidity pre-conditioning

The RPD in its ready for use state and components in the assembly state shall undergo tefapérdture and
hhimidity pre-conditioning in the following order:

— dry heat cyclic conditioning comprising 12 h at (35 * 2) °C followed by 12 h at/(j70 * 2) °C repeatedly
for 21 d;

— cold constant conditioning comprising constant (-30 * 2) °C for 3 d;

— humidity conditioning comprising 12 h at (30 £ 2) °C, RH (90 % 2)(% followed by 12 h at (4P  2) °C,
RH (60 * 2) % repeatedly for 5 d;

— stabilization to ambient temperature and humidity until temperature is equilibrated.

I} order to ensure that there is no temperature shock during the conditioning of the samples, the
tgmperature gradient shall not be greater than 3 °C/minbetween phases at different temperatfires, and
between the beginning and the end of a thermal cycle:

©1S0 2021 - All rights reserved 11
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Table 4 — References to pre-conditioning requirements and applicability for CBRN and ES

CBRN RPD
- Configuration/
- Application .
= pp PackagingP
Type of k=
Pre-Condition- 'E - Reference
in
- NI
< |B|E|E|x S 2 |<
8181818 Sz |z |5
Temperatureand| | ¢ | ¥ | x | X |As specified in 6.4. X | x X
humidity
vs1 | x Vibration as specified in ISO 17420-4:2021, 6.11.1.1.3.1; X A
shock as specified in ISO 17420-4:2021, 6.11.1.1.3.2.
As specified in ISO 17420-5:2021, 7.3.2 (IEC 60721-1)
i ) VS2 X|X . o X X
Vibratidn and excluding temperature and humidity stage
shocke As specified in ISO 17420-5:2021, 7.3.2 (IEC 60721-1)
VS3 XX . o X X
excluding temperature and humidity stage
As specified in ISO 17420-5:2021, 7.3.2 (IE€-60721-1)
VSE X . o X X
excluding temperature and humidity stage
Corrosive envi- CE X|X As SpeCified in ISO 17420'52021, 7.3.5. X
ronment IE X | As specified in ISO 17420-6:2021, 7.3,3. X
Drop DR X | X | X |As specified in ISO 17420-5:2021,¢7.3.4. X

a  Abbr¢viation key:

CE Enhanced resistance to corrosion - constant exposure;
DR Exposure to impact from drop;

HR Radidlogical gas test pre-humidification;

IE Enhanced resistance to corrosion - intermittent exposure;
TH Tempprature and humidity;

VS1 Exposure to vibration and shock CBRN1;

VS2 Exposure to vibration and shock CBRN2;

VS3 Expogure to vibration and shock CBRN3;

VSE Expogure to vibration and shock ES.CBRN.

b RPD configuration or packaging states - refer to definitions as cited in other parts of ISO 17420.
CC RPDin carrying case, if applicable.

RU RPD in ready for use(state.

AW RPD ip as worn state.

CA Components inTeady for assembly state.

¢ Jeeexcluded components in 6.3.

7 CBRN supplied breathable gas RPD

7.1 Requirements for supplied breathable gas CBRN RPD

7.1.1 General
CBRN supplied breathable gas RPD shall meet requirements identified in 5.3.2.

Where requirements from other parts of ISO 17420 are referenced, applicable test methods are defined
in that document, and they are not reproduced here.
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7.1.2 Protection Class
RPD protection class shall be determined in accordance with ISO 17420-1:2021, 5.7.

Each CBRN class shall meet the following minimum requirements.

CBRN1 PC4
CBRN2 PC5
CPRN3 PC5
Ep CBRN PC4

7|11.3 Correspondence with hazardous materials firefighting RPD

Requirements for CBRN3 RPD include the requirements of Class FF3 hazardeus materials fir

class of 7.1.2 applies.

~

1.4 Provision of breathable gas

@)

ayailable in 1, or type SY where Y is the indication for airline/devices.

Where CBRN RPD can operate in either filtering or supplied breathable gas modes, they shall

Breathing and other air supplying hoses shall be considered as part of the RPD.

shall be:

— self-sealing (double-end sealing) tqg protect from contamination when not in use;

disconnectable under pressureswith gloved hands using gloves which conform to EN 3
4131.

Check in accordance with Glause 13.
7|11.5 Temperature'of operation

711.5.1 General

The information supplied by the manufacturer shall indicate the temperature of operation of t

7|1.5¢2¢ “ Temperature of operation

DAL

efighting

RPD in accordance with ISO 17420-5:2021, Clauses 5, 6 and 7 with the exception that the protection

BRN supplied breathable gas RPD may be of class Sxxxx, where' xxxx is the amount of breathing gas

meet the

r¢quirements of this document and ISO/TS 17420-8 when tested separately in their respective modes.

Breathing and other air supplying hoses that have connections which protect from interruptdgd supply

188, class

he RPD.

1 . 1. I h 1 h | . . . h 1
U HESS HIUICALEU I SULLETULITE CIdUSCS, WIICTC LESTULCIHIPETIdLUl© LI Id dI'€ HIUILdLlEU, UDRNIN

RPD shall

be tested in accordance with I1SO 17420-4:2021, 6.1, at values of 35_(2) °C as the upper temperature

requirement and -5 JBZ °C as the lower temperature requirement.

7.1.5.3 Optional Extended Temperature of operation

RPD may be evaluated to an optional extended temperature range at a special application level 0 in
accordance with ISO 17420-5:2021, 7.2.1.3, at values of 60_8 °C as the upper temperature requirement

and -32 +02 °C as the lower temperature requirement.

© IS0 2021 - All rights reserved
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A wider temperature range extending beyond these upper and lower limits can be offered by a

manufac

— man

turer as an optional feature. These shall meet the requirements according to either:

ufacturer-selected ranges in ISO 17420-4:2021, 6.16.5, and 1SO 17420-4:2021, 6.16.6; or

— specified levels in ISO 17420-5:2021, 7.2.1.

7.1.6 Chemical agent resistance

7.1.6.1

General

CBRN RED shall be resistant to the permeation and penetration effects of highly toxic chemical agent

Distilled

Sulphur Mustard (HD) and Sarin (GB) as the test agents shall be used.

CBRN1 RPD shall be resistant to the permeation and penetration of highly toxic chemicdl agents

vapour f

CBRNZ,

rm.

[BRN3 and ES CBRN RPD shall be resistant to the permeation and penetration of highly tox

chemical agents in liquid and vapour form.

7.1.6.2

CBRN RPD chemical agent resistance requirements

7.1.6.2.1 CBRN RPD chemical agent resistance test samples

For CBRN1 RPD, a minimum of three CBRN RPD shall be tested for permeation with HD vapour and
minimurh of three RPD shall be tested for GB vapour penetration in accordance with the test methoq
in Clausd 14.

For CBR
vapour a
with the

For each

N2 and CBRN3 RPD, a minimum of three CBRN RPD shall be tested for permeation with H|

test methods in Clause 14.

agent, a minimum of one RPD shall be-tested without pre-conditioning, and a minimum of tw

tested affter pre-conditioning as specified-in-Table 2.

All components and accessories claimed as part of the RPD by the manufacturer shall be tested

the read
systems

Where t
the requ
separate

y for use state. This mayresult in the need to test more than three systems if the submittg
represent more than one ¢ompletely assembled individual respirator.

he RI is designed Se-that there are barriers between different spaces of air managemer
jrements of thiscclause apply in all spaces. For example, if the oro-nasal and eye spaces hay
breathable gas supplies, then both spaces shall be sampled.

7.1.6.2.7 Testingand pass/fail criteria

The maxjmuin‘levels of permeation in Table 5 shall not be exceeded.

Ind liquid, and a minimum of three RPD shall®be tested for GB vapour penetration in accordang

v

iC

a
Is

[0

Either of tirefottowingcritertashattconstitute a faiture

— three consecutive sequential instantaneous concentration data points during execution of the test
at or exceeding the value in Table 5, or

— exceeding the maximum breakthrough dosage (concentration integrated over test duration) as
shown in Table 5 calculated after completion of the test.

Testing shall be performed in accordance with Clause 14.

14
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Table 5 — Liquid and vapour test requirements for CBRN RPD

Maximum
Breathing . breakthrough
. Maximum . Number
RPD A Challenge | machine (concentration Test
gent | Challenge . . peak . . of RPD
Type duration | airflow excursion integrated | duration tested
rate over test
duration)
min 1/mina mg,/m3 mg-min/m3 h
GB 210 mg/m3 30 40 0,087 2,1 8 3
CBRN1 HD
50 mg/m3 30 40 0,60 6,0 8 3
Vapour
GB 210 mg/m3 30 40 0,087 2,1 8 3
HD 3
CBRN2 | Vapour 50 mg/m 30 40 0,60 6,0 8
HD 3
A >0,86 mlP 120 40 0,60 6,0 8
Liquid
B | 2 Oorg;ng/ 30 40 0,087 2,1 6 3
HD 3
CBRN3 300 mg/m 30 40 0,60 6,0 6
Vapour 3
HD b
i >0,86 ml 360 40 0,60 6,0 6
Liquid
al  Sinusoidal flow. The setting of the breathing machine shall be {36 x 1,1) I/min.
bl This volume depends on the minimum number of dropletsfor'this class specified in 14.2.5.3.3.1, but more drdplets may
ble applied based on RPD design where necessary.

~

112021, 5.8.

712.1 Connections

cTnnections shall be the same.

1.7 Practical performance testing

Check in aceordance with Clause 13.

7t2 Requirements for supplied breathable gas CBRN RPD components

The RPD without pre-conditioning shall*indergo practical performance tests as specified in IS0 17420-

Ifl more than one cénitéctor is present on a CBRN RPD, incorrect combinations shall be prevented,
preferably by design'solutions or by information on the right selection of combinations contained in the
irfformation supplied by the manufacturer.

Iffmorésthan one valved cylinder is used on one CBRN RPD they shall be regarded as a systemn and all

It shall not be possible to connect a cylinder of higher rated filling pressure to a CBRN RPD, which is

designed to operate at a lower rated working pressure.

7.2.2 Resistance to permeation of breathable gas cylinders by liquid HD

7.2.2.1 General

A breathable gas cylinder permeation test is required for composite breathable gas cylinders with non-

metallic liners.

© IS0 2021 - All rights reserved
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The following breathing gas cylinders are not subject to this requirement:
— composite cylinders with a metallic liner
— cylinders with an all-metallic construction

— cylinders which are irremovably integrated into RPD and which are tested as a unit in 7.1.6 and
14.2.

7.2.2.2 Cylinder permeation requirement

Supplied|breathable gas cylinders shall be resistant to permeation by HD liquid chemical agent.

Following testing in accordance with 14.3.2, the maximum permitted concentration of agenht/in the
breathing gas (Cyp) predicted for any individual test sample when calculated in accordahce with
14.3.3.2.p shall be 3,0 pg/m3. This corresponds with the minimum reporting limit_for-the system
permeatjon test.

Testing ghall be performed in accordance with 7.2.2.2 and the test method in 14.3C

8 Escape CBRN supplied breathable gas RPD

8.1 Gedneral

Escape (BRN supplied breathable gas RPD shall conform to Class ES CBRN. RPD designated as ES CBRIN
(¢) shall fneet the requirements of ISO 17420-6:2021, Clauses &y.6'and 7 and the requirements in Table .

Escape ((BRN supplied breathable gas RPD shall have a{minimum protection class of PC4 and sh4ll
perform|at the designated flow rate as specified inISO 17420-6:2021, 7.2.9.1 for the class escape
supplied|breathable gas RPD.

The designated duration, t, in minutes follows the’increments of:

— 5 mip between 15 min and 30 min (15 min, 20 min, 25 min, 30 min);
— 10 n}in between 30 min and 60 min (40 min, 50 min, 60 min);

— 30 njin between 60 min andA20 min (90 min, 120 min); and

— 60 njin between 120 mjn‘and 240 min (180 min, 240 min).

The maxjmum designated’duration for class ES CBRN shall be 240 min.

The minjmum duration of air supply and times for chemical agent protection are defined according fo
the designated duration.

NOTE The minimum and maximum durations are not the same as for escape RPD in ISO 17420-6.

8.2 Requirements for Escape CBRN supplied breathable gas RPD

8.2.1 Determination of Escape CBRN supplied breathable gas RPD duration, ¢

The requirements of ISO 17420-6, 7.2.9.2 shall be met following sequential pre-conditioning in
accordance with Table 3.
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8.2.2 Escape RPD performance requirements

The requirements of ISO 17420-6:2021, Clause 6 and 7.1.2, shall be met except that sequential pre-
conditioning, where applicable, shall be according to Table 3.

NOTE A wider temperature range can be offered by a manufacturer as an optional feature.
The requirements shall be as specified in:

— IS0 17420-6:2021, 7.2.10.1.2;

— [S0O 17420-6:2021, 7.2.10.1.3;
— [SO 17420-6:2021, 7.2.10.1.4;
—+ [SO 17420-6:2021, 7.2.10.1.5;
— IS0 17420-6:2021, 7.2.10.1.6.

8/2.3 Protection class

Escape CBRN supplied breathable gas RPD shall be tested in accordance’'with 1SO 17420-1:2021, 5.7, and
lhall achieve a minimum protection class PC4.

)

8(2.4 Chemical agent resistance for Escape CBRN supplied breathable gas RPD

[=5)

2.4.1 General

T

5 CBRN RPD shall be resistant to the permeation and penetration effects of highly toxic chemical
bents. Distilled sulphur mustard (HD) and sarin (GB) as the test agents shall be used.

QO

8/2.4.2 Escape CBRN supplied breathable gas RPD chemical agent resistance

[=2)

2.4.2.1 ES CBRN RPD chemical:agent resistance test samples

=

esting shall be carried out with the number of samples indicated in Table 3 and shall demonstrate that
the maximum levels of permeation in Table 6 are not exceeded. The test duration shall be twice the
njinimum rated durationfthe RPD.

]

br each agent, a minmimum of one RPD without pre-conditioning shall be tested, and a minimulm of two
ter sequential prexconditioning as applicable in Table 3.

5]

—3

he defined dGration, ¢, in minutes controls the selection of test requirements.

Where the RI is designed so that there are barriers between different spaces of air manpgement,
the requirements of this clause apply in all spaces. For example, if the oro-nasal and eye spgces have
s¢parate breathable gas supplies, then both spaces shall be sampled.

8.2.4.2.2 Testing and pass/fail criteria

The maximum levels of permeation in Table 6 shall not be exceeded.

The test requirements (see Table 6, column 1) are chosen according to the defined duration of the ES
CBRN RPD.

Either of the following criteria shall constitute a failure

— three consecutive sequential instantaneous concentration data points during execution of the test
at or exceeding the value in Table 6, or
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shown in Table 6, calculated after completion of the test.

Testing shall be performed in accordance with Clause 14.

Table 6 — Liquid and vapour test requirements for ES CBRN RPD

exceeding the maximum breakthrough dosage (concentration, integrated over test duration) as

Maximum
Breathing . breakthrough
. Maximum . Number
RPD Acent | Challenee | Challenge | machine | " "~ = | (concentration Test of RPD
Type b b duration airilow cursion integrated [ duration | . . d
rate over test
duration)
min 1/minb mg/m3 mg-min/m3 h
GB 210 mg/m?3 t 40 0,087 09 2t 3
Vapour
ES CBRN HD
with Vabour 50 mg/m3 t 40 0,60 6,0 2t
t<302a p 3
.HD. 20,50 ml ¢ 2t 40 0,60 6,0 2t
Liquid
GB 3
210 mg/m 30 40 0,087 2,1 2t 3
Vapour
ES CBRN HD
with Vabour 50 mg/m3 30 40 0,60 6,0 2t
t>40a p 3
oD | 20,50 mle 2t 40 0560 6,0 2t
iquid
a  t=depignated duration as specified in 8.1.
b Sinuspidal flow. The setting of the breathing machine shall.be (36 x 1,1) I/min.
¢ This yolume depends on the minimum number of droplets for this class specified in 14.2.5.3.3.1, but more droplets may
be applied based on RPD design where necessary.
8.2.5 Breathable gas cylinder permeation

A breath

gas cylinders with non-metallic linegs.

8.2.6

The RPD
1:2021, |
given in

Practical performance testing

9 CorTbined and multi-functional RPD

hble gas cylinder permeation'test is required in accordance with 7.2.2 for composite breathable

without pre-cenditioning shall undergo practical performance tests as specified in ISO 17420-
.8. The requirements for donning/doffing in ISO 17420-1:2021, 5.8.2, are replaced by thoge
SO 17420672021, 7.2.10.4.

9.1 General

Combined RPD provide capabilities within both filtering and supplied breathable gas supply modes.
These can include unassisted and assisted filtering RPD combined with supplied breathable gas
configurations, and escape combined with non-escape RPD.

“Multi-functional” RPD provide capabilities to operate in different modes but which do not encompass
both supplied breathable gas and filtering modes. Such types are:

— within the unassisted filtering mode and assisted filtering mode;

— within the class S and SY supplied air modes.

18
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RPD which are both combined and multi-functional shall satisfy requirements of both 9.2 and 9.3.

Combined and multi-functional RPD shall meet the common requirements for all of their classifications

according to Clause 4.
There shall be clear indication to the wearer as to which mode the RPD is operating in.

Testing shall be in accordance with 7.1.7.

9.2 Combined RPD

Permitted configurations of combined RPD shall be:

supplied breathable gas RPD class CBRN1 combined with filtering RPD class CBRN1;
— supplied breathable gas RPD class CBRN2 or CBRN3 combined with filtering RRD class CB

The full requirements of a designated class shall be met in each mode whichever mode of op¢
s¢lected.

Cpmbined RPD shall function such that only one mode is operational ata‘\time.

The minimum protection level for the designated class shall be miaintained at all times includ
tjansitioning between operating modes.

The operation of changing the mode from filtering mode)te’ supplied breathable gas mode
r¢sult in a decrease of CBRN class below that of the CBRN.class of the combined RPD.

Testing shall be in accordance with 7.1.7.

Other requirements of ISO 17420-4:2021, 6.15.1,\apply.

3 Multi-functional RPD

9
Multi-Functional RPD shall be classified to a single CBRN class. The full requirements of the de
CBRN class shall be met for each method of operation.

R|

pquirements of SO 17420-4:2021, 6.15.2, apply.

O

4 Requirements— Escape CBRN combined with other RPD classes

RPD which combjne ES CBRN with S or SY functionality shall meet the requirements of IS
62021, 7.1.2, and Clauses 7 and 8 of this document noting that the highest requirements shall

[y

0 Optional features

101 General

RN2.

ration is

ng when

shall not

signated

D 17420-
hpply.

In the absence or presence of optional features, the RPD shall comply with all requirements of this

document appropriate to its classification.

Optional features shall conform to the requirements according to Table 2 or Table 3.

10.2 Optional connectors

The requirements of ISO 17420-4:2021, 6.16.2, shall be met and additionally, the design shall facilitate
avoidance of contamination during the connection process as established through the failure modes

effects analysis (FMEA).

© IS0 2021 - All rights reserved
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10.3 Hydration

In addition to meeting requirements of ISO 17420-4:2021, 6.16.7, the following shall be met:

— thedesign shall facilitate avoidance of contamination during the connection process - as established
through the FMEA;

— hydration systems shall be tested for agent permeation and penetration as part of the chemical
resistance test specified in 7.1.6 or 8.2.4.

11 Tra
RPD and

— bep

— be clearly identified as for training only, on the RPD, component, external packaging and carrier|i
used;

— inco
use;

jning RPD and components
components for use in training which do not satisfy the requirements of this documentshall

hysically representative of the related RPD or component including airflow resistance;

)

'porate a permanent and durable label identifying the RPD or component as only for trainiy

— notipcorporate lettering indicating CBRN capability.

Unless tlhe component is designated for single-use, guidance shallbe included in the information fro

the man

12 Reli

The req
demonst]

Addition

— chen

— decdntamination methods;

— effed
— perfi
— reco

— stor

facturer for cleaning and preparation for re-use.

ability

hirements of ISO 17420-4:2021, 6.10, shall be followed in preparation of the FMEA
rate capability of specific features of RPD:

al considerations for CBRN RPD include (but are not limited to):

picals which may damage RPD ceniponents or accelerate natural degradation;

ts of decontaminant materials on RPD function and components;
brmance of hydration systems;
Immended stoerage conditions;

ge life.

13 Insl)ection and practical performance testing

18

m

The inspection shall be made prior to laboratory or practical performance tests, or as specified in the
specific clauses of this document. Inspection shall be conducted in accordance with ISO 17420-4:2021,

7.2.

Additional requirements for marking as specified in Clauses 11 and 15 shall be assessed.

14 Test methods

14.1 General

This clause defines test methods which are not included in the ISO 16900-series.

20
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Unless otherwise stated, testing shall be conducted in accordance with 5.1.

14.2 Chemical agent penetration and permeation tests

SAFETY PRECAUTIONS — The tests described in this clause involve use of highly toxic
compounds. Appropriate safety precautions and sample disposal practices are required.

14.2.1 General

T ictact alloae DD 0 o ~bhallasmagnd ezt bigbh oy +ain sl nal S ond o
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irfto the inhaled air to be measured for an extended period.

nd-the-permeation of agent

This test method applies to filtering and supplied breathable gas devices.

RPD, including all components and accessories which form part of the breathing circuit, with the
exception of gas cylinders (a separate permeation test is specified for cylinders; see 14.3),shall be
tgsted.

Three RPD shall be tested in an atmosphere containing GB vapour and ‘three shall be tested in an
atmosphere containing HD vapour. In each set of three, two RPD shall'be pre-conditioned as gpecified
ir] Table 2 or Table 3 and one tested without pre-conditioning.

Test requirements for each CBRN class are defined in Table 5 and-Table 6.

Values of the maximum peak excursion and concentration integrated over test duration|shall be
r¢corded.

Ofther test equipment designs that are identical in principle but vary in detail to that describgd in this
standard may be used, so long as the conditions described in Table 5 or Table 6 are maintained. Details
of the test set up can vary according to the RPDitype.

14.2.2 Materials

[y

1.2.2.1 Distilled sulphur mustard (HD)

L]quid purity 295 % traceableito’a nationally or internationally recognised standard, used wjthin one
year of analysis.

1}.2.2.2 Sarin (GB)

L]quid purity 295:% traceable to a nationally or internationally recognised standard, used wjthin one
year of analysis.

1¢#.2.2.3 "Dilute HD

Uked to'test the calibration of the continuous air monitoring system, at a concentration chosen to be at
! idenoint of ) : o librati ]1

14.2.2.4 Dilute GB

Used to the calibration of the continuous air monitoring system, at a concentration chosen to be at the
mid-point of the continuous air monitoring system calibration curve.

14.2.2.5 Breathing gas

A breathable gas supply that meets the water content requirements of ISO/TS 16975-1:2016 Table 12,
shall be used. Oil, particle and condensate content shall be <0,5 mg/m3.
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14.2.3 Test equipment

14.2.3.1 General

Typical test equipment layout is shown in Figure 1.

] =
T & wfﬂ J
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1

—
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20
<8

16, oo )}\

0
2

11 (18 12
15
Key
1 manjikin 13 sorbent tube
? sample ports - Eye (ﬁ}) and nostrils [?} ?) 1 massflow controfler
3 gloves - attached to face of-.exposure chamberl5  vacuum source
(optonal)
4  mixing fan 16  sample ports - linked to corresponding ports ¢n
head
5  charpber detector 17  detector 1
6  mixing chamber 18  detector 2
7 agerjt introduction 19  ventto hood
8 air supply 20  humid air tube
9 watg¢r(supply 21  exposure chamber
10 flow-temperature-humidity controller 22 breathable gas supply system
11 safety filter 23 mouth opening
12  breathing machine 24 high pressure connector

Figure 1 — A typical test equipment layout for GB and HD permeation and penetration test

14.2.3.2 Manikin
An agent-resistant test manikin representative of a human torso. The manikin shall incorporate:

— an inflatable bladder (or similar device) which creates a seal with a RI
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— fittings which enable connection to a breathing machine
— ports for sampling the breathing gas internal to the attached Rl in the oro-nasal and ocular region.

The manikin shall be tested for leaks when new and in accordance with the laboratory and supplier’s
procedures for calibration.

14.2.3.3 Exposure chamber

The exposure chamber is constructed of chemically resistant materials with at least one front side
cpnstructed using a transparent, chemically resistant material. This forms an enclosure sujtable for
tgsting RPD, with:

- a floor capable of supporting the manikin;

— aremovable front panel to allow access to the RPD on the manikin;

- an air filter or appropriate engineering control measure for removal of HD or GB vapour;

L ports to accommodate tubing for the challenge vapour and clean pufgeair;

- an electric fan, inside, near the top front, to achieve a well-mixed-ghallenge vapour.

A] 0,6 m-side cube has been found to be a suitable dimensiofvalthough a larger chamber may be
bcessary to accommodate certain RPD, noting that increasedagent supply rate may also be nlecessary
tq ensure rapid and uniform mixing to achieve target coneentrations.

=

14.2.3.4 Detectors

1#4.2.3.4.1 Leak detector
Alleak detector shall be used capable of détecting aerosol particles at a concentration of <0,001 % of

the challenge concentration (e.g. a challénge concentration of 100 mg/m3 mineral oil needs a|detector
cqpable of detecting 0,001 mg/m3).

1#4.2.3.4.2 Continuous detection systems

Juy

1.2.3.4.2.1 Challenge ¢oncentration monitoring system

Al continuous air mgnitoring system shall be capable of detecting GB and HD at the levels required in
the test chamber.

The measurement interval time shall be <5 min.

The continuous air monitoring system shall be calibrated over the applicable concentration rapge prior
tq testing and in accordance with manufacturer’s instructions if applicable.

The-following equipment has been found suitable for chamber concentration detection:

— aninfrared absorption-based detector; or

— agas chromatograph with a flame ionization detector (FID).

14.2.3.4.2.2 Breathing zone concentration monitoring system

A continuous monitoring system shall be capable of detecting GB and HD at the levels required in the
nasal and eye region sampling ports of the manikin.

Sampling shall be from the oro-nasal region sampling port of the manikin. If the interface design
incorporates a separate ocular air management zone, this shall be sampled also. If there are additional
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air management zones, these shall be sampled. The configuration of the test manikin may need to be

adjusted

to enable this. The requirements of Table 5 or Table 6 shall apply in all cases.

The measurement interval time shall be <3 min for GB and <3 min for HD.

The bre

athing zone concentration monitoring system shall be calibrated over the applicable

concentration range prior to testing and in accordance with manufacturer’s instructions if applicable.

The follo

wing equipment has been found suitable for detection in the nasal and eye regions:

— agas r‘hrnmafngrnph with aflame phnfnmpﬂ'ir‘ detector (F‘Dn) and pre-concentrator tube

14.2.3.4
The agen

— ame
sped

— areg
to Ts

14.2.3.4
A breath

14.2.3.4

For self-¢ontained RPD (class Sxxxx); a supply system capable of providing the maximum and minimum

supply p

For airline supplied RPD (class SY); a supply system capable of providing breathable gas within the
specified range for the RPD.

The cylider valve and the joint to the highspressure connector shall be subjected to agent permeatign

testing.

A high-p
shall inc
supplied

14.2.4 Preparation

14.2.4.1

The RPI} shall-be assembled and pre-use checks shall be performed following instructions in the
informatfion. supplied by the RPD manufacturer.

The RPD

2.3 Agent delivery system
t delivery system shall comprise:

ans of delivering agent into an air stream at a controlled rate to create a challenge vapour atja
ified concentration;

pulated airflow-temperature-humidity control system capable of supplying airflow according
ble 7.

2.4 Breathing machine

ng machine shall be used to produce a sinusoidal breathing pattern as given in Table 7.

2.5 Breathable gas supply system

ressures of the RPD and of cycling between them.

Fessure connector is usedto connect the source of breathable gas to the cylinder valve ard
ude a suitable sealing geometry according to the relevant connection standard. A source pf
air replaces the compressed breathable gas cylinder of the RPD, which is not part of this test

RPD assembly/pre-check

shall be mounted on the manikin in the exposure chamber, following the donning instructions

in the information supplied by the manufacturer.

The gas supply system shall be connected.

The asse

mbled unit shall be photographed.

An operational check shall be conducted as applicable.

The breathing machine shall be turned on.

24
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14.2.4.2 Pre-screening test

14.2.4.2.1 General

A pre-screening test with a non-toxic surrogate may be undertaken to establish correct conn

ection of

the test sample to the equipment. This avoids saturation of the detector in cases of excessive leakage.

The pre-screening test can be performed in the same chamber in which chemical agent exposure testing

is performed or in a separate chamber.

The screening criteria and consequent actions are determined by the test laboratory.

1#4.2.4.2.2 Method

s5ing the RPD mounted on a manikin as described in 14.2.4.1, the leak detector shall be conng
brt into the exposure chamber.

U
p
The exposure chamber shall be closed.
T

he exposure chamber shall be filled with surrogate aerosol (oil aerosol or equivalent) i
concentration that in combination with the level of detection, aminward leakage measur
001 % can be determined.

he sample line shall be connected to the manikin eye,and/or nasal ports according tq
anagement of the RI to ensure that all zones are sampled;

0

T

1]

The leak detector shall be connected to a sample line fs0m the manikin and the leakage leve
nleasured.

The inward leakage for the RPD mounted on the\manikin shall be determined and recorded.
A
R|

n inward leakage of less than 0,001 % has\been found to demonstrate an adequate seal bet)
PD and the manikin.

Iflaleakage level of less than 0,001 %-cdnnot be achieved, the test shall be terminated or at the d
of the test supervisor and in consultation with the manufacturer shall be continued with the 1
tgst.

1.2.4.3 Agent background test

onitoring systenn.

he contihtious monitoring system shall be connected to a sampling port of the manikin in {

1

E

1]

Ap agent baekground characterization test shall be performed as follows.

T

exposure chamber and the background level shall be monitored for 215 min.

ctedtoa

n such a

bment of

the air

shall be

ween the

iscretion
jve agent

hch agent shall havea maximum baseline value (background value) for detection by the coptinuous

he agent

Thefraximum-acceptable-measured-backegroundlevelsare:

— GB: 0,2 ug/m3

— HD: 2,0 ug/m3.

If the measured background levels exceed these values, methods of resolution can be:
— cleaning the chamber;

— decontaminating the chamber;

— changing the bladder on the test assembly;

© IS0 2021 - All rights reserved

25


https://standardsiso.com/api/?name=c891f4bf028d609398680b2fbc56abb1

ISO/TS 17420-9:2021(E)

— perform preventative maintenance on the continuous monitoring system, re-calibrate and verify
with a calibration test.

14.2.4.4 Set-up
This procedure applies to test methods in 14.2.5.2, 14.2.5.3.2 and 14.2.5.3.3.

If applicable, the RPD shall be removed from the pre-screening test chamber and shall be installed on
the manikin in the agent exposure chamber, following the manufacturer’s donning instructions. The
system leakage test as specified in 14.2.4.2 can be repeated.

The sanjple line shall be connected to the manikin eye and/or nasal ports according to the alir
managerhent of the RI to ensure that all zones are sampled.

Monitoring shall start.
14.2.5 (Chemical agent tests

14.2.5.1| General

Tests with either Sarin (GB) or Distilled Sulphur Mustard (HD) shall be performed separately and gn
separate|test samples.

The durdtions and conditions for each test according to the class of RPD are specified in Table 5 ¢r
Table 6. [The timing of elements for each test is indicated in Table'8.

If the challenge concentrations are measured in the mixing chamber (key 6 in Figure 1), then the effeft
of dilutign by exhaled air in the chamber should be taken.into account when calculating the requirgd
inlet challenge concentration and flow.

The test|system shall be configured such that 80_%of the specified vapour concentration is reachgd
within 20 % of the specified challenge duration,

General girflow conditions for chemical agerttesting are given in Table 7.

Table 7 — Airflow conditions for CBRN chemical agent test

Airflow for GB and HD
Temperature Relative humidity test Breathing pattern
oC % (test chamber feed) 1/min
1/min
(40 £ 0,8) I/min
(25%3) (50+5) (60+£5) (36 strokes/min x 1,11/
stroke)

Minimurh déteéction levels can vary between different types of detector, but the minimum reporting
concentrations for continuous monitoring systems shall be:

— GB: 0,3 ug/m3
— HD: 3,0 pg/m3.
If the measured concentration is lower than this, it is set at zero.

14.2.5.2 Sarin (GB) vapour permeation test

The exposure sequence for the GB vapour permeation test is indicated in Table 8 for CBRN RPD or
Table 9 for ES CBRN RPD.

Timing shall start at the first introduction of GB vapour.
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The chamber shall be closed, the airflow-temperature-humidity control system and agent delivery
system for the GB vapour challenge shall be set using the characteristics given in Table 5 or Table 6 and
Table 7.

The agent delivery system shall be allowed to run for the specified challenge duration.

The GB vapour challenge shall be turned off and flushing the chamber with clean air from the airflow-
temperature-humidity control system shall be continued until the total test duration specified in
Table 5 and Table 6 has been reached.

on b b 1 111 e ) 1 PR LA | . 4] 1 1 b 3
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onitoring system and the breathing zone continuous air monitoring system.

T

1]

Three consecutive sequential test data points at or exceeding the value shown .in Table 5 and
Table 6 shall constitute a failure.

Ifla failure occurs, the test shall be terminated and the time recorded.
The breathing machine shall be turned off.

The accurate operation of the breathing zone continuous air monitering system shall be verified by
ifftroducing a known concentration of test agent. If the measured value is within 10% of that expected
the testis valid.

1#4.2.5.3 Mustard (HD) permeation test

1.2.5.3.1 Test timing

1
The time sequence of the test which may include droplet application is indicated diagrammatically in
Table 8.

Dfroplets are applied as specified in 14.2.5.3:3.

1#.2.5.3.2 CBRN1 vapour permeation test

The chamber shall be closed, the airflow-temperature-humidity control system and agent|delivery
system for the HD vapour challenge shall be set using the characteristics given in Table 5 and Table 7.

he agent delivery system shall be allowed to run for the specified test duration.

T

The HD vapour challenge shall be turned off and flushing the chamber with clean air from thd airflow-
tgmperature-huntidity control system shall be continued until the total test duration spdcified in
hble 5 and Table6 has been reached.

T

The HD cancentrations shall be monitored throughout this period using the chamber continuous air
njonitoring system and the breathing zone continuous air monitoring system unless a failure dccurs.
T
a

hree consecutive sequential test data points at or exceeding the value shown in Table 5 shall cpnstitute

Pl
IdITUurc.

If a failure occurs, the test shall be terminated and the time recorded.
The breathing machine shall be turned off.

The accurate operation of the breathing zone continuous air monitoring system shall be verified by
introducing a known concentration of test agent. If the measured value is within 10 % of that expected
the test is valid.
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14.2.5.3.3 Liquid and vapour permeation test

14.2.5.3.3.1 Allocation of droplets

Where testing with liquid agent is called for in Table 5 or Table 6, HD droplets of 20 pl shall be applied
using a syringe, or other metered dispensing instrument, on to the RPD.

RPD fitted to the manikin, in its as-worn state, shall be tested. The guidelines below shall be used to
determine the position of the droplets.

Attachmgnts to the RI (for example: a voice amplifier, hydration tube and connector) shall have droplets
placed oh them when known to be connected to the breathing gas supply chain.

If a hydration tube is connected to the RI via an isolating value, then that valve shall be openduring the
test. Thg connector to the hydration reservoir shall be closed.

For the RI: 25 droplets including the connection to the rest of the RPD (if present) shall be applied as
shown ir] Figure 2 or Figure 3 according to type T or L.

For the RPD extending beyond the RI, but excluding the RI, a minimum of 18 droplets shall be applied |n
accordarjce with the following generic guidance:

Working|from top to bottom:
— 1ldrg¢pletfor each componentcomprising non-metallic material €xposed to the external environment;
— 1drgplet for each joint;

— with{the remaining droplets distributed uniformly ovet’the RPD excluding the RI.

Additionpl droplets beyond 18 shall be added if necessary so that each joint has 1 droplet applied.

14.2.5.3]|3.2 Method for CBRN2

The expqsure sequence for the mustard liquid'and vapour permeation test is indicated in Table 8.

The RPD|test shall be set up in accordance with 14.2.4.4.

The chamber shall be cosed, the dirflow-temperature-humidity control system and agent delivefy
system fpr the HD vapour challehge shall be set using the characteristics given in Table 5 and Table 7.

The agerlt delivery system-shall be allowed to run for the specified test duration.

The HD yapour challenge shall be turned off and flushing the chamber with clean air from the airflowy-
temperafure-humidity control system shall be continued until the specified time for droplet applicatign
in Table 8 has been'reached.

The charhber shall be opened and droplets shall be applied in accordance with 14.2.5.3.3.1.

j« 9}
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The chamber shall be closed and flushing the chamber with clean air from the the airflow-temperature-
humidity control system shall be continued until the total test duration specified in Table 5 has been
reached.

The HD concentration in the breathing zone shall be monitored throughout this period using the
continuous air monitoring system and the breathing zone continuous air monitoring.

Three consecutive sequential test data points at or exceeding the value shown in Table 5 shall constitute
a failure.

If a failure occurs, the test shall be terminated and the time recorded.
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The breathing machine shall be turned off.

The accurate operation of the breathing zone continuous air monitoring system shall be verified by
introducing a known concentration of test agent. If the measured value is within 10 % of that expected
the test is valid.

14.2.5.3.3.3 Method for CBRN3 and ES CBRN

The exposure sequence for the mustard liquid and vapour permeation test is indicated in Table 8. The
test comprises three phases: application of droplets, exposure to HD vapour and exposure to clean air.

T

T

T
N
iS
aj
T

5)
T,

—3

(g

€

—

Diroplets shall be applied in accordance with 14.2.5.3.3.1.

he RPD test be set up in accordance with 14.2.4.4.

he initial location of the drops shall be marked on a photograph of the RPD.

he times when the first droplet and the last droplet is placed on the RPD shall be recorded.
arts when the first droplet is applied. The vapour challenge starts at p6int d, when droplet
complete, as shown in Table 8 or Table 9. This is used in determinihg the termination g
pplication in accordance with Table 5 or Table 6.

he chamber shall be closed, the airflow-temperature-humidity. control system and agent
rstem for the HD vapour challenge shall be set using the characteristics given in Table 5 or Ta

The test
addition
f vapour

delivery
ble 6 and

hble 7.
he agent delivery system shall be allowed to run for thespecified test duration.

he HD vapour challenge shall be turned off and flishing the chamber with clean air from the
mperature-humidity control system shall be continued until the total test duration spe
hble 5 or Table 6 has been reached.

5)

et

f

i1
th

stem.
a failure occurs, the test shall bé terminated and the time recorded.
he breathing machine shalldbeturned off.

he accurate operation of the breathing zone continuous air monitoring system shall be ve
troducing a known cdoncentration of test agent. If the measured value is within 10 % of that
e test is valid.

airflow-
cified in

he HD concentration shall be monitored-throughout this period using the continuous air m¢nitoring

rified by
bxpected
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Table 8 — Timing sequence for CBRN RPD and ES CBRN RPD permeation/penetration tests

RPD s
class Agent Application sequence
tny
000510 20 30 40 50 60 70 80
GB vapour | | | | | |
A b G
CBRN1
to
000510 20 30 40 50 60 70 8,0
HD vapour | | | | | |
A B C
tw
000510 20 30 40 50 60CV0 8,0
GB vapour | | | | | |
A B C
CBRN2
L)
000510 20 30 40 50 60 70 8,0
HD liquid
and va- | | | | |
pour
A B D C
| |Period of vapour application
[ TPeriod of clean air application
7 71Period of presence of droplets
f (ny time in hours
d  time taken to apply.droplets
A Vapour challenge on
B Vapour challenge off/Clean air on
C Testcemplete
D Apply HD droplets
E " _HD droplet application complete/Start vapour challenge
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Table 8 (continued)
RPD -
class Agent Application sequence
tw
000510 20 30 40 50 6,0
GB vapour | | | |
A—B €
CBRN3
tw
0,0 d d,os 1,02,03,04,05,06,0
HD liquid ' | |
and va-
pour
A E B C

d

m g 0o w >

L lPeriod of vapour application
[ Period of clean air application
V7 Z1period of presence of droplets

t (ny time in hours

time taken to apply droplets

Vapour challenge on

Vapour challenge off/Clean air on

Test complete

Apply HD droplets

HD droplet application complete/Start vapour challenge
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Table 9 — Timing sequence for ES CBRN RPD permeation/penetration tests

RPD Class Agent Application Sequence
tesc Ztesc
GB vapour
ES CBRN t,q, B C
<30 min d+t,g, 2t
HD liquid and
vapour
B C
t
(min)
30 2t
GB vapour
ES CBRN ¢, B C
>30 min (min)
+30 2l
HD liquid and
vapour
B C

| |Period of vapour application
[ TPeriod of clean air application
)~ Z1Period of presence of droplets

{ (min)  timein minutes

I time taken to apply droplets

t oo designated duration of escape.device

o O ) ™ >

vapour challenge on
vapour challenge-off/clean air on
test complete

apply HD\droplets

HDwdroplet application complete/start vapour challenge
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