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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 matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance are
describefl in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance, with the
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may\be the subject
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details
any patent rights identified during the development of the document will be in the_Introduction and/
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list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does n
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iment was prepared by Technical CommitteedSO/TC 94, Personal safety — Personal protectiy

equipmedt, Subcommittee SC 15, Respiratory protective devices.
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ack or questions on this document shetild be directed to the user’s national standards body.
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xplanation of the voluntary nature of standards, the-neaning of ISO specific terms arjd
bns related to conformity assessment, as well as information about ISO's adherence to
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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 (CBRN 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:

5

Protection levels need to be high for those in the vicinity of an incident.

Materials used in construction of the equipment shall withstand permeation by highly ag
chemicals.

The range of chemical protection offered by filtering systems needs tg \be”very broa
opportunity for assessment of the nature of the hazard ahead of the time ‘of use of the ec
may be limited.

The efficiency of particle filtration needs to be high to protect the equipment wearel
ingress of radioactive particulate matter or biological agents.

BRN. This document is an adjunct to other parts of ISO 17420and should be read together wi

his document provides classification of equipment,~petrformance requirements and spe
ethods for respiratory protective devices (RPD) for is€' in CBRN response. Selection requiren
ldressed in separate documents.

DTE The performance requirements includediin this document refer to laboratory testing using
st agents under specified conditions which migh¥not indicate the performance of the device in actua

roressive

1, as the
[uipment

" against

hese requirements in the ISO system are summarized in this document covering the special application

th them.
Cific test

hents are

specified
usage.
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Respiratory protective devices — Performance
requirements —

Part 8:
pecial application chemical, biological, radiological and
juclear (CBRN) filtering and radiological-nuclear (RN}
iltering RPD

o rllen |

b

Scope

This document specifies the requirements for respiratory protective devices for use by workefs during
r¢sponse to incidents involving chemical, biological radiological or nuclear (CBRN) materials ysed with
irftent to cause harm or in cases of accidental release outside traditional hazardous materials fesponse
categories. For the purposes of this document, all incidents described here are named CBRN infcidents.

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

— Firstresponders: including police, fire service, emergency medical, search and rescue, sampling and
detection teams.

—+ Workers needed for specific roles during response (utility, transportation, service continufity).
— Medical personnel working with casualtiesof 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 proféction from nuclear materials.

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

Military personnel outside of first responder roles.
— Children.

- Animals.

Reqguirements for the following are not covered by this document:

— Collective protection systems including ventilated casualty/body bags.
— Methods of and criteria for decontamination of RPD.
— Disposal of used 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 1
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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.

IS0 16900-1, Respiratory protective devices — Methods of test and test equipment — Part 1: Determination
of inward leakage

IS0 16900-2, Respiratory protective devices — Methods of test and test equipment — Part 2: Determination
of breathing resistance

ISO 1690)0-4, Respiratory protective devices — Methods of test and test equipment — Part 4: Deterpiination
of gas filfer capacity and migration, desorption and carbon monoxide dynamic testing

ISO 169(0-5, Respiratory protective devices — Methods of test and test equipment — Part-5: Breathing
machine,|metabolic simulator, RPD headforms and torso, tools and verification tools

ISO 16900-8:2015, Respiratory protective devices — Methods of test and test @quipment — Part B:
Measureent of RPD air flow rates of assisted filtering RPD

ISO 16972, Respiratory protective devices — Vocabulary and graphical symbols

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

[SO 1742)0-1:2021, Respiratory protective devices — Performancexequirements — Part 1: General

[SO 17420-2:2021, Respiratory protective devices — Performance requirements — Part 2: Requirements
for filtering RPD

[SO 174200-3, Respiratory protective devices — Perforitance requirements — Part 3: Thread connection

[SO 17420-4:2021, Respiratory protective devices-— Performance requirements — Part 4: Requirements
for supplied breathable gas RPD

ISO 17420-5:2021, Respiratory Protective’ Devices — Performance Requirements — Part 5: Specinl
applicatipn fire services - Supplied breathable gas RPD and filtering RPD

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

ISO/TS 17420-9:2021, Respiratory Protective Devices — Performance Requirements — Part 9: Specifl
applicatipn Chemical, Biolggical, Radiological and Nuclear (CBRN) supplied breathable gas devices

IEC 60721-1, Classification of Environmental Conditions - Part 1: Environmental Parameters and thdir
Severitie§

ASTM D285%; Standard Test Method for Apparent Density of Activated Carbon

ASTM D3803-91, Standard Test Method for Nuclear-Grade Activated Carbon
ASTM E300, Standard Practice for Sampling Industrial Chemicals

3 Terms, definitions and abbreviations

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

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

— ISO Online browsing platform: available at https://www.iso.org/obp

2 © IS0 2021 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.1.1
chemical material

substance that can be disseminated to cause harm, including chemical warfare agents and toxic

industrial chemicals

31.2

bjological material
icro-organism that is a pathogen and that has the potential to be used intentionally to ecause

]
Npte 1 to entry: Human pathogens are relevant to RPD selection.
3

1.3

rxdiological material

syibstance that emits ionizing radiation that can be disseminated to cause harm or release
nficlear facility

3|11.4
npuclear material
ddioactive matter resulting from fissile activity

—

1.5

pcontamination

nhysical and/or chemical process of removing as much contamination as possible from p
Juipment

DT QW

1.6
aseous
aterial in the gaseous state may either be present as a gas or vapour

0 w

1.7

ydration system

stem, usually consisting of a cofinector and tube attached to a reservoir, that when attach
PD permits the user to drink\water or other liquids specified by the manufacturer while we
PD

1.8

int

ace at which tw0.ér more components or materials are connected or united, either rigidly o1
bparably or irfseparably

LTS W HIHILsSw 5

1.9
anifeld
mpenent which accommodates two or more filters connected to inlets with a single outlet

o8 w

harm

d from a

eople or

ed to an
hring the

" flexibly,

3.1.10
manufacturer

entity that directs and controls product design, product manufacturing, or product quality assurance;
can also refer to the entity that assumes the liability for the product or provides the warranty for the

product

3.1.11
penetration

movement of a substance through closures, seams, pinholes, or other imperfections of a protective item,

or the movement of a substance through an air-purifying element without being removed

© IS0 2021 - All rights reserved
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3.1.12

permeation
process by which a substance migrates through a given material on a molecular level

3.1.13
respond

er

person who intervenes in an emergency

3.1.14
receiver

medical

3.1.15
sarin
GB
extreme

Note 1 to
CAS Num

3.1.16
shelf life
life expe

3.1.17
sulphur
HD
extreme

Note 1 td
agent).

3.1.18
non pre
without
tests

Note 1 to

3.1.19
RPD in 4
RPD whe
worn by

Note 1 t
respirato
hose of th

professional who works remotely Irom an incident

y toxic chemical warfare agent

entry: Isopropyl methyl phosphonofluoridate [IUPAC: (RS)-propan-2-yl methylphosphonofluoridate,
ber: 107-44-8], classified as a nerve agent

ctancy of CBRN RPD under proper storage, care, and maintenance conditions

mustard

y toxic chemical warfare agent

entry: [I[UPAC: bis(2-chloroethyl) sulphide, CAS Number: 505-60-2] classified as a vesicant (blister

conditioned state
pre-conditioning but possibly moditied to carry out tests or already used in non-destructiye

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

s worn state
re all component$.are connected and assembled in the way that it is intended to be used (eJg.
the wearer, adapted to an RPD headform or RPD headform and torso or suitable holder)

entry: Allef the various components [e.g. for an assisted filtering device: blower unit, batteily,
ry interfaee)(RI), filters, etc.] have been completely assembled and then connected (RI connected to tle
e blower Unit) together in accordance with the information supplied by the manufacturer..

3.1.20

RPDinr

eady Ior use state

RPD ready to be donned as described by the manufacturer (3.1.7)

Note 1 to

entry: In line with the information supplied by the manufacturer for donning the RPD, further actions

can be necessary.

3.1.21
ready fo

r assembly state

RPD or components with seals, plugs or other environmental protective means, still in place ready to be
assembled and/or donned

Note 1 to

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

supplied by the manufacturer.

© IS0 2021 - All rights reserved
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3.2 Abbreviated terms

CBRN Chemical, Biological, Radiological, Nuclear

ES CBRN Escape CBRN RPD operating in the filtering mode

GB Sarin

HD Sulphur mustard

RH Relative Humidity

R[ Respiratory Interface
RIN Radiological, Nuclear

44 Designation and classification
1 General

PD classified as CBRN3 are restricted to supplied breathable gas mode only, with require

4

CBRN filtering RPD are classified as CBRN1 or CBRN2.

R|

a¢cordance with ISO/TS 17420-9, and no requirements in this’"document apply.

scape CBRN.

4|2 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;

provide protection against gaseous chemical agent permeation;

provide a minimunparticle filter efficiency class F4.

43 Special application CBRN2

(@)

BRN2 “Responder in known threat environment” RPD shall:

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

ments in

The following classifications shall be used for RPD under special application CBRN, special apjplication
E

provide a minimum protection class PC5 in accordance with ISO/TS 16973;

— provide protection against liquid and gaseous chemical agent permeation and penetration;

— provide a minimum particle filter efficiency class F5.

4.4 Special application Escape CBRN
Escape CBRN filtering 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;

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e4efc785e5ff933e41251de191570136

ISO/TS 17420-8:2021(E)

— prov

— prov

ide protection against liquid and vapour chemical agent permeation and penetration.

ide a minimum particle filter efficiency class F4.

Escape CBRN RPD operating in the filtering mode is designated ES CBRN.

4.5 CBRN RPD summary of capabilities

Table 1 p

rovides a matrix description of the minimum capabilities for CBRN RPD.

Table 1 — Summary of minimum capabilities for CBRN filtering RPD and filters

Capability CBRN1 CBRN2 ES CBRN
Pefmeation and penetration test Gaseous? only Gasizizllllsijiand Gaseous? andliquid
Rlftype TP or L¢ TorL Tork
Particle filter efficiency class >F4 F5 >F4
Protection class >PC4 =PC5 =PC4
Wark rate >W1 >W1 Escape flow rated

“Gaseous” refers to both gas and vapour states.
Tight-fitting.
Loose-fitting.

In accordance with 9.2.2.

4.6 CH

4.6.1 (

CBRN fil
specific {

Combine
for each

4.6.2 (
CBRN fil

For RPD
(CBRN fi

EXAMPLJ

For a filf

RN filtering RPD classes
heneral

o CBRN requirements.

d RPD operate in both filtering and supplied breathable gas mode and are classified separate
mode.

LBRN filtering RPD

er performance class is defined in Table 7. CBRN filtering RPD shall follow the classification:

(protection-class) (work rate class) (RI class) (particle filter efficiency class) (CBRN class
ter performance class).

Fora’RPD: PC5 W1 cT F5 CBRN2/C.

fering RPD and ES CBRN filtering RPD+shall follow the system classification in 4.6.2 and 4.6|3

er: (eptional standardized connector symbol) (optional ISO 17420-2 gas filter performan‘

newzelacc) (CDDN ~loc ) /(DD N £ lo-nw Barfa clac axrle i

l riicla filrax afficia ata olo
class) (parteletiterefficteney-elasa{EBRN-elassHCBRNFilter performmneeclass-fworkrateelassh

EXAMPLE For a filter with a non-standardized connector: OV1 F4 CBRN1/B W2.

EXAMPLE For a filter with a standardized connector: ® OV1 F5 CBRN2/A W1.

4.6.3 Escape CBRN filtering RPD

y

ES CBRN filtering RPD shall follow a classification incorporating the applicable designated duration t in
accordance with 9.1.

© IS0 2021 - All rights reserved
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For ES CBRN filtering RPD: (protection class) (RI class) (particle filter efficiency class) ES CBRN
(duration).

EXAMPLE PC4 dL F5 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 F4 ES CBRN ES FF 20 - RPD for escape from CBRN incidents and from fire.

5/ RN filters - Designation and classification

5|1 General

The designation “RN” applies only to filters. These are used with other (RPD compopents in
configurations specified in ISO 17420-2.

5|2 RN filters

1]

Iters designated RN “Radiological-Nuclear” shall:

satisfy the requirements for particle filter efficiency class F5;

satisfy the requirements for organic vapour performaiice, as a minimum class OV1, as spé¢cified in
[SO 17420-2;

provide protection against radioactive iodine and radioactive organoiodides.

3 RN filter classification

5

RN filters shall follow the classification (particle filter efficiency class) (ISO 17420-2 gas filter
performance class) (RN) (work rate class}-

E

KAMPLE F5 0V1 RN wl.

NPTE Class RN can be added. to filters meeting other gas filter performance classes under ISO 17420-2, so
tHat combined capability is provided. OV classes 2, 3, and 4 are permitted.

EKXAMPLE F50V2 AG1 RN w2.

6 Requirements

6/1 General

Upless'\specified in the individual clauses, CBRN filtering RPD shall be tested as a system. Although
itfmay be possible to use components of the same design in more than one configuration of [RPD, the
fottowingshattapply:

— every configuration shall meet the requirements of this document;
— components shall be marked appropriately in accordance with Clause 17;

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

The requirements specified in Clauses 8 to 11 shall be fulfilled by all RPD or components in accordance
with their class.

©1S0 2021 - All rights reserved 7
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Unless 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 a relative
humidity of (50 * 30) %.

If no tolerances are given, +10 % shall be used.

For determination of pass/fail, conformity of quantitative test measurements with specification limi
may be determined in accordance with Annex C.

6.2 Test samples

Sample

6.3 CHRN filtering RPD

6.3.1

Where the RPD has the capability to be used with more than one mode ofoperation (see Clause 11) on

one can

Testing s

6.3.2 (
CBRN fil
— ISO
— ISO
— ISO
— 1ISO
unless sy

Table 2
filtering

In the fixg

conditionings fer:different CBRN classes are listed, to be completed in the order specified (where "&"

used) be

hemes are provided in relevant clauses and Annex A.

BRN filtering RPD operation

e actively used at any one time.

hall be performed in accordance with Clause 15 and [1SQ.17420-2:2021, 6.12.

LBRN filtering RPD

ering RPD shall meet the requirements of:

| 7420-1:2021, all clauses;

| 7420-2:2021, Clause 5;

| 7420-2:2021, Clause 6, except 6.9, 6.10.1.3 to 6.10.1.5 and 6.11;

| 7420-2:2021, Clauses 7, 8(and 9;

perseded by this do¢iiment and indicated in the relevant clauses.

gives an overviéw about requirements and pre-conditioning of special application CBR
RPD.

st colummthe requirements are listed and in the third and fourth columns, the required pr

fore testing is performed, with the pre-conditioning details explained further in Table 5.

[S

y

N

ww
]

IS

For each

reduirementthe nre-conditioningis given bv abbroviations with o guide tothese shaown at th
T i 505 4 7 5

e

end of the table. One sample per pre-conditioning is to be tested except where a number or reference in
parentheses follows the abbreviation, in which case that number applies.

EXAMPLE For the requirement 8.2.2 and class CBRN2 the following applies.

One sample shall be tested without pre-conditioning.

At least two further samples shall be pre-conditioned to requirement VS2 (Exposure to vibration and
shock - CBRN) followed by requirement CE (exposure to a continuous corrosive environment).

NOTE 1

Optional features are also given in ISO 17420-2.
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NOTE 2  Unless requirements are superseded by those in Clause 8 of this document, the test schedules given in
ISO 17420-2:2021, Annex C can be used as a guideline for testing.

Table 2 — Special application requirement overview —CBRN filtering RPD

Responder in
Receiver Known Hazard Envi-
ronment
CBRN1 CBRN2
Praotaction ~lace Protactio
Requirement Title G Proteetio class
>PC4 >PC%H
Work rate class Work'ratg class
>W1 >W1
Pre-conditioning of samples
[SO 17420-5: . . . b
2021, 7.2.5.2 Chemical resistance of materials — AR/NP
[SO 17420-5: . . B
2021,7.2.8 Avoidance of frictional sparks = AR/NP
[SO 17420-5: . . b
2021,7.2.9 Visor after chemical exposure — AR/NP
8121 Validation of work of breathing/breathing THC & VS1¢ THC & Us2¢
resistance/elastance — unassisted RPD
8.1.2.2 Validation of work of breathing/breathing THC & VS1¢ THC & Us2¢
resistance/elastance - assisted RPD
8.1.2.3 Interactive flow rate THC & VS1¢ THC & {S2¢
8.1.3 Protection class AR/NP AR/NP
8.1.4.2 Temperature of opetation VS1 & CE VSZ & CE
8.1.4.3 Optional temperaturé.of operation VS1 & CE VSZ & CE
. . AR/NP AR/N]P
8.2.2 CBRN chemical resistance
THC & VS1 (2) THC & VS2 (2)
8.3.1 RIs AR/NP AR/NP
8.3.2 Connectors AR/NP AR/NP
8.3.2.4 Connector conformairrllcg%after pre-condition- THC & VS1 & DRC (6) | THC & VS2 & DRC (6)
Airflow resistance for filters used in multiples
8.3.3.3 on RPD AR AR
8.3.3.4 Particle filter efficiency® THC & VS1 & DRC (6) | THC & VS2 & DRC (6)

al  Minimum/number of samples is indicated in parentheses, otherwise it is one or as specified in the referenced clause in
1§0 17420<2"or ISO 17420-5.

bl _Means that a test is not required for this combination of requirement and special application class.

Samptequantitiesdeperdomrthemumberof frterfacestzesoffered:

d  Same samples may be used.

AR/NP Asreceived (not previously used for other tests) or in non pre-conditioned state.
THCTemperature and humidity for CBRN filters.

VS1 Exposure to vibration and shock CBRN1.

VS2 Exposure to vibration and shock CBRN2.

DRCExposure to impact from drop.

CE Enhanced resistance to corrosion - constant exposure.

HR Radiological gas test pre-humidification.
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Table 2 (continued)

Responder in

Receiver Known Hazard Envi-
ronment
CBRN1 CBRN2
Requirement Title Protection class Protection class
>PC4 =PC5
Work rate class Work rate class
>W1 >W1
Pre-conditioning of samples?
8.3.45 Non-radiological gas F.ILTER capacity for CBRN THC & VS1 & DRC (60) | THC & VS2DRC (60)
filtering RPD
8.3.46 Non-radiological gas filter performancere- |y ¢ ys1 & DRC (30)| THE&VS2 & DRC (30)
quirements at specified work rates
) ) ) ) THC & VS1 & DRC (2), (“THC & VS2 & DRC (2
i Radiological gas filtration by CBRN and RN
8.3.37 filters THC & VS1 & DRC-&, | THC & VS2 & DRC &
HR (2) HR (2)
8.4l CBRN filtering RPD with standardized connec- Not Permsted AR/NP
tor - General
8.4.201.2 Breathing reswtarggir?gthIo\erth standardized NobPbrmitted AR
Carbon dioxide concentration limits for CBRN .
84203 filtering RPD with standardized connectors Not Permitted AR/NP
8.4.2/1.4 Inward leakage of Rl with standardized connectors Not Permitted AR/NP
8.4.2.2 CBRN Filters with standardized connector Not Permitted AR/NP
84.20.4 Airflow resistance of filters with standardized Not Permitted THC & VS2 (2)
) connector
8.4.44 Low pressure hoses wi';}; standardized connec- Not Permitted AR/NP
8415 Manifolds with IOYV pressure hoses with stand- Not Permitted AR/NP
I ardizedseconnector
Assisted devices with a standardized connec- .
g tor with-a tight-fitting RI Not Permitted AR/NP
8.4M4 Assisted dev19es with star}dgrdlzed connector Not Permitted AR/NP
with a loose-fitting RI
a2 Mininhum number of.samples is indicated in parentheses, otherwise it is one or as specified in the referenced clause {n
ISO 17420} 2 or ISO 17420%5.
b Mean} that a testis not required for this combination of requirement and special application class.
¢ Sampl|e quantities depend on the number of interface sizes offered.
d  Samelsdmples may be used.

AR/NP Asreceived (not previously used for other tests) or in non pre-conditioned state.

THCTemperature and humidity for CBRN filters.

VS1 Exposure to vibration and shock CBRN1.

VS2 Exposure to vibration and shock CBRN2.

DRCExposure to impact from drop.

CE Enhanced resistance to corrosion - constant exposure.

HR Radiological gas test pre-humidification.

10
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6.3.3 Escape CBRN filtering RPD

ES CBRN filtering RPD shall meet the filtering RPD-related requirements of:
— IS0 17420-1:2021, all clauses;

— S0 17420-6:2021, Clause 5;

— SO 17420-6:2021, Clause 6;

— IS0 17420-6:2021, Clause 7 for filtering escape general;

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

Table 3 gives an overview about requirements and pre-conditioning of special application Escape CBRN
iJtering RPD.

—

I1} the first column the requirements are listed and in the third column, the required pre-condjitionings
fdqr different CBRN classes are listed.

This table can be interpreted as described in 6.3.2.

Table 3 — Special application requirement overview —ES CBRN Filtering RPD

ES CBRN
Protection class
Requirement Title >P(C4
Pre-conditi¢gning of
samplgs?
9.1 General (includes permitted desighated duration range) AR/NP
o ) THC & YSE
9.2.1 Specification of duration, t, of escape RPD DRE
o ) THC & VSH & IEP
9.2.2 Validation of escape-RED performance requirements DRE
9.2.3 Protection clas$§ AR/NP
_ _ AR/NP
9.2.4 Chemical resistance CBRN hazardous materials
THC & VSE (2)
9.2.5 Practical performance AR/NP
9.3.1 Rf AR/NP
9.3.2 Connectors AR/N|P
9.3.3. Particle filter efficiency THC & VSE & DRE (6)
9.332 Gas filter capacity for ES CBRN filtering RPD THC&VSE&IDRE (60)
9.3.3.3 Gas filter performance requirements at specified work rates THC & X’,SOE; & DRE

a2 Minimum number of samples is indicated in parentheses, otherwise it is one.

b Sample quantities depend on the number of interface sizes offered.

AR/NP Asreceived (not previously used for other tests) or in non pre-conditioned state.
THCTemperature and Humidity for CBRN filters.

VSE Exposure to vibration and shock ES CBRN.

IE Enhanced resistance to corrosion - intermittent exposure.

DRE Exposure to impact from drop.

©1S0 2021 - All rights reserved 11
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6.4 RN filters

RN Filter

s shall meet the requirements of the following as applicable to filters:

— 1S0 17420-2:2021, 6.10.1.1 and 6.10.1.2;

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

Table 4 gives an overview about requirements and pre-conditioning of RN Filters.

In the first column the requirements are listed and in the third column, the required pre-conditionings

for differ

This table can be interpreted as described in 6.3.2.

ent CBRN classes are listed.

Table 4 — Special application requirement overview — RN Filters

. . RNFilter
Requir¢ment Title ——
Pre-conditioning of samples?
10.p Particle filter efficiency THR & MS (6)
o . . THR & MS (2)
10.3.1 Radioactive iodomethane retention requirements
THR & MS & HR (2)
10.3.2 Organic vapour capacity requirements THR & MS (6)
10.4 RN filters with standardized connector AR/NP
10.4.3 Airflow resistance of RN filters with standardized €ennector THR & MS (2)

THR ]
MS Mech
HR Radid

a  Minithum number of samples is indicated in parentheses, otherwise,it'is one.

AR/NP Asreceived (not previously used for other tests) or in non pre-conditioned state.

[emperature and humidity for RN filters.

hnical stress testing for RN filters.

logical gas test pre-humidification.

7 Pre

7.1 G€

Pre-cond
or packd

abbreviations indicated.

RPD test

-conditioning

neral

itioning exposure Conditions applied to different RPD classes and required RPD configuratign
ging states areCimdicated in Table 5. These are referenced in Tables 2, 3 or 4 using the

conditio

RPD shall be inspected after each stage of pre-conditioning exposure in accordance with 15.

ing in acce¥dance with the clauses in in Tables 2, 3 or 4 shall follow the corresponding pre-
ing sequences given. Each stage is separated by an “&” sign.

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

The num

7.2 Co

ber of samples is given in Tables 2, 3 or 4.

mponents excluded from pre-conditioning - Exposure to vibration

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

— RlIs, if separable;

— hose

s and other breathable gas supply chain components without control function; and

— body harness (without carrying plate).

12
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7.3 CBRN filtering RPD pre-conditioning
7.3.1 Temperature and humidity pre-conditioning

7.3.1.1 RPD, filter and component configurations for temperature and humidity pre-
conditioning

RPD with detachable filters shall be pre-conditioned as specified in 7.3.1.2 in its ready for use s
in its carrying case if provided for this state.

r¢ady for assembly state and in its carrying case if provided for this state.

NPTE Table 5 provides a summary of configurations.

~

3.1.2 Temperature and humidity pre-conditioning requirements
Temperature and humidity pre-conditioning shall be conducted in the folowing order:

— dry heat cyclic conditioning comprising 12 h at (35 * 2) °C followed by 12 h at (70 + 2) °Cr¢
for 21 d;

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

— humidity conditioning comprising 12 h at (30 + 2) °C, RH 901“% % followed by 12 h at (40
(60 = 2) % repeatedly for 5 d;

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

tgmperature gradient shall not be greater than 3 °C/min between phases at different temperat
bgtween the beginning and the end of a thérmal cycle.

3.2 Humidity pre-conditioning of filters for radioactive iodomethane test

rcording to RPD type at temperature (25 # 1) °C and relative humidity of 901% % with f

7
Fllters are pre-humidified with a continuous flow of air at the applicable test flow rate in
a
a¢cording to RPD typeand work rate.

The minimum duration of pre-humidification shall be 16 h.

tate, and

RPD with integral/permanently attached filters shall be pre-conditioned as specified in/7:3..2 in its

peatedly

2) °C, RH

Inl order to ensure that there is no temperatiire shock during the conditioning of the samples, the

ires, and

Table 10
low rate

© IS0 2021 - All rights reserved
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Table 5 — References to Pre-Conditioning Requirements and Applicability for CBRN and ES

CBRN filtering RPD and RN Filters

Type of Pre-Con- & Application Reference Configuration/ PackagingP
ditioning B I
2o |z | = Z|- 8
2° | 2| 2 |85 |22 ols|=2|2|<|o
< &) @) © ol O 4 ~ < || O
Temperatureand| THC X X X As specified in 7.3.1. X X X X
humidity THR X |As specified in ISO 17420-2:2021 6.9.2.2. X
Vibration and| VS1 X Vibration as specified in [SO 17420-4:2021, X X
shockd 6.11.1.1.3.1;
shock as specified in ISO 17420-4:2021,
6.11.1.1.3.2.
VS2 X As specified in ISO 17420-5:2021, 7.3.2 (IEC 60721- X X
1) excluding temperature & humidity stage.
VSE X As specified in ISO 17420-5:2021, 7.3.2 (IEC 60721~ X
1) excluding temperature & humidity stage.
Drop DRC X X Filter only (if separable) as specified in X
1SO 17420-5:2021, 7.3.3.
DRE X RPD as specified in ISO 17420-6:2021, 7.3.1.
Corrosive|envi- CE X If RPD contains electronics, as specified in
ronment IS0 17420-2:2021, 6.9.3.2.
IE X As specified in ISO 17420-6:2021, 7.3.3. X
CH;l test pfe-hu- HR X X X | As specified in 7.3.2. X
mid-ificati¢n
Mechanicalfstress MS X |Asspecified in ISO 17420-2:2021.6.9:2. X
a Abbreyiation key:
CE Enhanged resistance to corrosion - constant exposure;
DRC Exposyre to impact from drop;
HR Radiolggical gas test pre-humidification;
IE  Enhanged resistance to corrosion - intermittent exposure;
MS Mechapical stress testing for RN filters;
THC Tempefature and Humidity for CBRN filters;
THR Tempefature and Humidity for RN filters;
VS1 Exposyre to vibration and shock CBRN1;
VS2 Exposyre to vibration and shock CBRN2.
b RPD copfiguration or packaging states - refer £6 definitions in 3.1.
CC Incarrying case, ifapplicable.
RA RPD infready for assembly state.
RU RPD infready for use state.
AW RPD injas worn state.
CA compofents/filters ineady for assembly state.
CU ompongnts/filters-inready for use state.
¢ RPD in|ready fox'assembly state applies for non-separable filters.
d See exdlud€d components in Z.2.
8 CBRN filtering RPD

8.1 Requirements for complete CBRN filtering RPD

8.1.1 General

CBRN filtering RPD shall meet RPD requirements specified in Clause 4

CBRN filtering RPD with standardized connectors providing work rates >W1 shall be assisted devices.

14
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Where requirements from other parts of ISO 17420 are referenced, applicable test methods are defined
in that document, and they are not reproduced here.

8.1.2 Airflow

8.1.2.1 Validation of work of breathing/breathing resistance/elastance — Unassisted CBRN
filtering RPD

Unassisted CBRN filtering RPD not incorporating a standardized connector shall meet the requirements

of 1SO17426-2-2021,6-3- T except that:

— pre-conditioning shall be to the requirements of Table 2;

=

— requirements for RI or filters with standardized connectors shall meet the requiréments gf

8(1.2.2 Validation of work of breathing/breathing resistance/elastance 4 Assisted CBRN
ijtering RPD

=]

Apsisted CBRN filtering RPD not incorporating a standardized connector, shall meet requirements of
40 17420-2:2021, 6.3.2 except that:

p—

pre-conditioning shall be to the requirements of Table 2;

RI or filters with standardized connectors shall meet the vequirements of 8.4.

[=e)

1.2.3 Interactive flow rate

—3

he average and peak interactive flow shall be meastured where needed at the appropriate work rate in
rcordance with ISO 16900-8:2015, 7.3 after presconditioning to the requirements of Table 2.

o8]

e

1.3 Protection class

T

hch CBRN class shall meet the following minimum requirements

BRN1 PC4
BRN2 PC5

C

C

Where optional featuresiare offered, the minimum protection class required by their classificaion shall
bg achieved when the-optional features are included in the test.
N
T
1

DTE Protection classes are defined in ISO/TS 16973.

he protection class for CBRN filtering RPD shall be derived from testing in accordance with IS0 17420-
2021, 57

Apsisted CBRN Filtering RPD with a RI of type L (Loose fitting) shall be tested in the “power on” mode.

For CBRN filtering RPD where it is intended for one size to fit all, there shall be representation of all
RPD headform sizes in the test panel in accordance with the guidelines given in ISO 16900-1.

When the airflow into the breathing zone does not pass directly through the ocular zone, the protection
class shall also be measured in the ocular zone and shall achieve the minimum protection above in
accordance with their classification.
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8.1.4 Temperature of operation

8.1.4.1 General

The information supplied by the manufacturer shall indicate the temperature of operation of the RPD
as selected from 8.1.4.2 and 8.1.4.3.

8.1.4.2 Temperature of operation

Unless indicatedin-sueceeedingelatse est-te aty 3 3
RPD shalll be tested according to ISO 17420-4:2021, 6.1, at the values of 35_9 °Casthe upper temperatufe

v, - C S 9

requirenjent and —5+g °C as the lower temperature requirement.

8.1.4.3 | Optional extended temperature of operation

RPD can|be evaluated to an optional extended temperature range in accordance with\SO 17420-5:202(1,
7.2.1.3, gt the values of 60_3 °C as the upper temperature requirement and —32% °C as the lower
temperature requirement.

A manufgacturer may offer a wider temperature range extending beyond these upper and lower limits s

an optioTJal feature. These shall meet requirements according to either:
— manpfacturer-selected ranges in ISO 17420-4:2021, 6.16.5 and 1SO 17420-4:2021, 6.16.6, or

— spedified levels in ISO 17420-5:2021, 7.2.1.
8.2 Chemical resistance

8.2.1 (eneral

CBRN filtering RPD shall be resistant to the’permeation and penetration effects of chemical warfaye
agents. [Jistilled sulphur mustard (HD) apd'sarin (GB) as the test agents shall be used.

CBRN1 RPD shall be resistant to the permeation and penetration of chemical warfare agent vapour.

CBRN2 RPD shall be resistant to;the permeation and penetration of chemical agents in liquid arid
vapour form.

Where the design of the Rl provides separate zones for breathable gas supply, these requirements apply
in all zorles.

8.2.2 BRN1 and 'CBRN2 chemical resistance requirements

For CBRIN1 RPD;a minimum of three CBRN filtering RPD shall be tested for permeation with HD vapouyr
and a minimum of three RPD shall be tested for GB vapour penetration in accordance with the tept
methodsspetifiedim16-2:

For CBRN2 RPD, a minimum of three CBRN filtering RPD shall be tested for permeation HD vapour and
liquid, and a minimum of three RPD shall be tested for GB vapour penetration in accordance with the
test methods specified in 16.2.

For each test agent, a minimum of one RPD shall be tested without pre-conditioning, and a minimum of
two tested after pre-conditioning as applicable in Table 2.

All components and accessories claimed as part of the RPD by the manufacturer shall be tested in
the ready for use state. This may result in the need to test more than three systems if the submitted
systems represent more than one completely assembled individual RPD.
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The maximum levels of permeation in Table 6 shall not be exceeded.

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

exceeding the maximum breakthrough dosage (concentration integrated over testdur
shown in Table 6 calculated after completion of the test.

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

htion) as

Maximum
Breathing . breakthrough
. Maximum . Number
RPD Challenge | machine (congeritration | Test
Agent | Challenge . . peak : . of RPD
type duration airflow excursion integrated |duration tested
rate? over test
duration)
min 1/min mg/m3 mg-min/m3 h
v GB | 210 mg/m3 30 40 G087 21 8 3
apour
CBRN1 D
3
Vapour 50 mg/m 30 40 0,60 6,0 8 3
GB 3
v 210 mg/m 30 40 0,087 2,1 8 3
apour
HD 3
CBRN2 v 50 mg/m 30 40 0,60 6,0 8
apour 3
HD b
Liqui 20,64 ml 120 40 0,60 6,0 8
iquid
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 droplets for this class specified in 16.2.3, but more dropldts may be
applied based on RPD design wherg'necessary.

8{3 Requirementsfor filters and components of CBRN filtering RPD

8/3.1 Respiratory interfaces

o)

3.1.1 -General

R[s for CBRN filtering RPD shall incorporate air management such that passage of exhaled airf through
thefilter is prevented.

8.3.1.2 CBRN1RI
RlIs shall be type c, d or e as defined in ISO 16973.

Standardized connectors conforming to [SO 17420-3 shall not be used on CBRN1 RIs.

8.3.1.3 CBRN2RI
RlIs shall be type c, d or e as defined in ISO 16973.
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Standardized connectors shall only be used on class c¢T RI which shall additionally meet the
requirements of 8.4.2.1.

8.3.2 Connectors

8.3.2.1

Connectors for CBRN1 RPD

CBRN filters and Rls intended for use only on CBRN1 shall not use a standardized connector.

Check in

accordance with Clause 15,

8.3.2.2

CBRN fil
connectq

Standard

Check in

8.3.2.3

Alternat
to a stan

8.3.2.4

Connectors for CBRN2 RPD

Lers capable of directly fitting to the RI for devices meeting CBRN2 may use a standardizg
I.

ized connectors shall be marked in accordance with ISO 17420-2:2021, 3.3.5.

accordance with Clause 15.

Alternative connectors

ve connectors not conforming to ISO 17420-3 may be used, provided they cannot be connectsg
dardized connector.

Connector conformance after pre-conditioning

Connectgrs shall retain conformance after RPD pre-conditioning in accordance with Table 2.

Checkin

accordance with Clause 15.

8.3.3 [Filters

8.3.3.1

CBRN fil
and perfi

to 8.3.3.7.

Prior to 1

Where a
shall me
8.2.

General

Lers shall meet the requipements for airflow resistance, particle filter efficiency, gas capacif
brmance at specific worK rate for non-radiological and radiological gases as specified in 8.3.3

esting filters shall'be pre-conditioned in accordance with Table 2.

filter with noh-standardized connector on both RPD Class CBRN1 and CBRN2 may be used,|i

bt the permi€ation and penetration requirements corresponding to CBRN2 in accordance wif

When or
divided

e filter of a multiple filter device is tested separately, the flow specified for a test shall |

d

d

y

one filter of a multiple filter device may be used alone, then the full flow rate shall be used for testing.

8.3.3.2

Particle filter location

CBRN and RN filters shall have the particle filter element conforming to 8.3.3.4 located upstream of the
gas/vapour filter element which conforms to 8.3.3.5 or 8.3.3.7.

8.3.3.3

Airflow resistance for filters used in multiples on RPD

Where filters may be used in multiples on RPD, they shall be tested in accordance with ISO 17420-2:2021,

6.10.1.1.

18
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If the breathing resistances of the filters do not meet the equation in ISO 17420-2:2021, 6.10.1.1, the
filters shall be tested in the configuration that the filters are intended to be assembled in as in the
complete RPD at full flow rate.

8.3.3.4 Particle filter efficiency

The particle filter efficiency shall be determined in accordance with 1SO 17420-2:2021, 6.10.1.2., with
the exception that the particle filter efficiency class shall conform to F4 or F5 in accordance with the
requirements in Table 1 according to work rate and class.

Three samples shall be tested with each aerosol type.
8(3.3.5 Non-radiological gas filter capacity for CBRN filtering RPD
8/3.3.5.1 Requirements

3.3.5.1.1 Performance class and breakthrough times for CBRN filters

rcordance with the selected capacity in Table 7 as applicable to theirclass. Test conditions arg given in

8

Fllters for CBRN filtering RPD shall demonstrate a minimum capability to achieve the dufation in
a

Table 8, and test flow is determined according to unassisted or assisted operating mode.

For all requirements, individual testing on new filters shall’bé performed with each of the agents and
conditions in Table 8 after pre-conditioning as specified i Table 2.

Test results shall be assessed in accordance with ISO 16900-4 for determination of pass or fail

Table 7 — Performance class and breakthrough times for CBRN filters

Breakthrough time
min

A 15
30
45
60
90
120

Performance class

I mO|0| g

—3

he claimed capacity value for the filter shall correspond with the shortest service life of any of the test
agents.

8(3.3.5.1.2" Test quantities

The-capacity test shall be performed with ten gases and for each there are two humidity condiltions.

For each test agent in Table 8 and each humidity in accordance with the conditions in 8.3.3.5.2.2 or
8.3.3.5.2.3, test quantities shall be as follows.

A maximum of three filters shall be tested.

— If the first two results exceed the duration requirement corresponding with the claimed capacity
level (A to F) in Table 7 by 230 %, the capacity requirements are met, and a third test is not required;

— If the first two results exceed the duration requirement corresponding with the claimed capacity
level (A to F) in Table 7, but one both do not exceed it by 230 %, a third test shall be made and shall
pass the duration requirement.
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8.3.3.5.2 Test conditions

8.3.3.5.2.1 Concentration and breakthrough for filtering CBRN filtering RPD

The duration in accordance with the selected performance class (A to F) in Table 7 shall be achieved for
individual tests with every test agent in Table 8 at the indicated test and breakthrough concentrations,
according to the test conditions in 8.3.3.5.2.2 or 8.3.3.5.2.3.

Gas/vapour testing shall be performed in accordance with the method specified in ISO 16900-4,

recognising the test concentration tolerances of +10 % therein.
Table 8 — Filter test challenge and breakthrough concentrations for CBRN filtering RPD
Test Breakthrough
Test agent concentration concentration Comment
ml/m3 ml/m3

Ammonij [7664-41-7]2 2500 12,5

Cyanogen chloride [506-77-4] 300 2

Cyclohexhne [110-82-7] 2600 10

Formald¢hyde [50-00-0] 500 1
Breakthrough time is taken when

4,7 ml/m3 the sum of hydrogen cyanide (HCN)
Hydrogeh cyanide [74-90-8] 940 ' and cyanogen ((CN),, [460-19-5])
(CN), + HCN 4 o

concentrations reaches the indicated
concentration

Hydrogen sulphide 1000 5

[7783-04-4]
Breakthrough time is taken for the

Nitrogenldioxide T'ml/m3 NO, or first gas of the pair nitrogen dioxide

[1010%_44_0] 200 25 ml/m3 l\ZIO (NO,) or nitric oxide (NO, [10102-43-
9]) to reach the indicated concentra-
tion

Phosgeng [75-44-5] 250 1,25

Phosphiije [7803-51-2] 300 0,3

Sulphur dlioxide [7446-09-5] 1500 5

a2 Chemfical Abstracts Service (CAS) numbers given in brackets

8.3.3.5.2.2 Flow, tempéerature and humidity for unassisted filtering CBRN filtering RPD and any

filter with a standardizéd connector

Common| conditiong for all filter capacity tests are as follows.

Temperalture (25+2,5)°C

Relative humidity (25+5)%and (80+5) %

Flow rate (64 £ 1) I/min (continuous flow).

8.3.3.5.2.3 Flow, temperature and humidity for assisted filtering CBRN filtering RPD, non-
standardized connector

Common conditions for all filter capacity tests are as follows.
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Temperature (25+2,5)°C
Relative humidity (25£5) % and (80 £5) %

Flow rate Average interactive flow according to 8.1.2.3.
8.3.3.6 Non-Radiological gas filter performance requirements at specified work rates

8.3.3.6.1 Non-radiological gas performance tests — Unassisted RPD and any filter with a
sfandardized connector

Fllters shall be tested in accordance with the concentration and breakthrough conditiens applied to
irfdividual tests with each of the test agents and criteria given in Table 8 with the flow;tempergture and
htimidity conditions given in Table 9. The test flow rate shall be selected in accordance with the work
rate of the system.

—

o filters shall be tested after pre-conditioning in accordance with Table 2.

The breakthrough time shall exceed 3 min for all classes and capacity levels.

Table 9 — CBRN unassisted filtering RPD test conditions at test flow rates

Requirement Validation condition
Flow rate for W1 110 I/min
Flow rate for W2 180 1/min
Flow rate for W3 270 1/min
Flow rate for W4 340 1/min
Temperature (25%2,5)°C
Relative humidity (50 £5) %

8/3.3.6.2 Non-radiological gas performance tests at specified work rates — Assisted RPD, non-
standardized connector

Measure the peak interactive\flow rate in accordance with ISO 16900-8 by setting the Hreathing
nlachine to the specified work rate.

Upe the measured peak interactive flow rate to conduct the gas performance tests to the criteria given
ir] Table 8 at (25 +,2y5)°C and (50 % 5) % relative humidity.

The breakthrough time shall exceed 3 min for all classes and capacity levels.
8|3.3.7 _“Radiological gas filtration by CBRN and RN filters

813.3.7.1 General

CBRN and RN filters shall be tested for their radioactive iodomethane [methyl iodide, CH;I, (CAS:74-88
-4)] filtration capability. This test uses a low concentration of iodomethane containing a proportion
of iodine as the radioactive 131 isotope. The performance criterion is a defined ratio of radioiodine
activity retained on the filter compared with total challenge activity at the end of the test.

The same radioactive iodomethane test applies to CBRN and RN filters.

Filters shall meet the requirements in 8.3.3.7.2 when tested in accordance with 8.3.3.7.3.

8.3.3.7.2 Requirements

Filters shall be tested after pre-conditioning in accordance with Table 2 or Table 4 as applicable.
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Pre-conditioning comprises pre-humidification in accordance with 7.3.2, which is specific to the
iodomethane test. The iodomethane test shall be performed within 18 h of completion of this

conditioning.

The retention of the filter for radioactive iodomethane removal is defined as:

— Radioactivity retained on filter/total radioactive dose applied, expressed as a percentage.

For filters without pre-conditioning: a minimum retention of 99,00 % shall be exceeded over the
exposure and post-exposure (continued airflow) period of testing in accordance with the conditions in

16.2.4.

For pre-¢onditioned filters: a minimum retention of 98,00 % shall be exceeded over the exposure-ary
post-exppsure (continued airflow) period of testing in accordance with the conditions in 16.2.4.

8.3.3.7.3 Radioactive iodomethane test

8.3.3.7.3.1 Requirements

The testshall comprise exposure to radioactive iodomethane for 2 h followed by continued airflow fi

2 h.

The iodgmethane mass and activity and check bed configuration, shall be selected such that t}
performfnce range specified in 8.3.3.7.2 can satisfactorily be resélved and these values shall |
provided in the test report.

The total mass of radioactive and non-radioactive iodomeéthane delivered shall be as indicated
Table 10faccording to RPD type and work rate.

NOTE A total mass limit is applicable for appropriate representation of reactor incident exposures.

Testing ghall be performed in accordance with 16.2:4.

8.3.3.7.3.2 Temperature and humidity,

Filter tedts shall be conducted with air at (25 £ 1) °C and 901% % RH.

8.3.3.7.3.3 Flow rate and total iodomethane delivery

Flow rates and total iodomethane mass delivery for filter tests are given in Table 10.

Table 10 — Flow rate and iodomethane delivery limits

d

r

1S

Continuous flow rate Total iodomethane delivery
Type/Class

with a toleance of £2 %
Uhassisted/ W1 64 1/min <15 mg
Unassisted/ W2 TZ0 /min <Z28mg
Unassisted/ W3 190 1/min <45 mg
Unassisted/ W4 245 1/min <58 mg
Assisted RPD Average Interactive flow as specifiedin | < (Flow used [1/min] x 0,234) mg
a2 Where a single filter from the set of filters used on an assisted device is tested, the test flow rate and
iodomethane delivery limit shall be divided by the number of filters in the set.
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8.4 CBRN filtering RPD with standardized connector

8.4.1 General
The standardized connector on CBRN filtering RPD shall meet the requirements of ISO 17420-3.

RPD using a standardized connector shall have the male thread connector on the filter outlet and the
female thread connector on the RI or blower unit inlet.

CBRN RIs with standardized connectors shall be class cT (see ISO/TS 16973).

CBRN RIs Type L (see ISO/TS 16973) shall not incorporate a standardized connector.

Standardized connectors shall not be used on CBRN1 filtering RPD with the exception-that filfers with
standardized connectors may be used on manifolds or assisted device blowers. Refer to Anpex B for
permitted CBRN filtering RPD combinations.

[*)

4.2.

Standardized connectors may be used on CBRN2 filtering RPD, subject to the'requirements of |

F{lter simulators with specified resistance values are required for testing'CBRN RPD with stanfardized
nnectors. The simulators shall be in accordance with filter simulateors'specified in ISO 169(0-5 with
the resistance adjusted to requirements in the subsequent clauses as-dppropriate.

(@)

8|4.2 Components of CBRN filtering RPD with standardizéd connector
8/4.2.1 CBRN RI with standardized connector

8(4.2.1.1 General
Standardized connectors shall only be used owclass cT RI.

Iflthe RI has more than one standardized(¢onnector, only one shall be operable at a time. All nfecessary
rifformation about the allowed configuration of RPD shall be in the information providefl by the
nlanufacturer.

—

=

arking of the RI shall be in agcordance with 17.

—3

psting shall be performed'in’ accordance with 15.

o)

4.2.1.2 BreathingResistance of RIs with standardized connector

The breathing fesistance requirements for RIs with standardized connectors of ISO 1742(-2:2021,
6{11.3.2 shall be met.

Pre-cenditioning is completed in accordance with Table 2.

— ~Measurements are made using filter simulators of resistance 700 Pa at 110 I/min.

8.4.2.1.3 Carbon dioxide concentration limits for CBRN filtering RPD with standardized
connectors

RPD shall meet the requirements of ISO 17420-2:2021, 6.4.2 according to its designated work rate
except that measurements shall be made using filter simulators of resistance 700 Pa at 110 1/min.

8.4.2.1.4 Inward Leakage of RI with standardized connectors

RIs using a standardized connector shall meet 0,01 % inward leakage when tested in accordance with
[SO 17420-2:2021, 6.11.3.3.
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8.4.2.2

CBRN filters with standardized connector

8.4.2.2.1 Applicability

The requirements of this clause apply to CBRN filters only.

NOTE

For corresponding requirements for RN filters see Clause 10.

8.4.2.2.2 Work rate of filters with a standardized connector

Filters wjith a standardized connector shall only be work rate W1.

8.4.2.2.3

The mas
be in acc

8.4.2.2.4

The resis
rate of 1

The resis
The resis

The airfl
with Tab|

Filters sh

8.4.2.3

Mass and size of filters with a standardized connector

5 and size of a filter (including any holder and accessories) with a standardized eenhector shd
prdance with ISO 17420-2:2021, 6.11.2.2.

Airflow resistance of filters with standardized connector

tance shall be measured with any filter accessory in place. Testing shall be at a constant flo
10 1/min.

tance of filters shall not be less than 500 Pa.

tance of filters shall not exceed 700 Pa.

le 2.
all be tested in accordance with ISO 16900-2:

Particle filter efficiency and non-radiological gas filter capacity for CBRN filtering RPD

using standardized connectors

Filters w
with the

8.4.2.4

Low pre;
shall hav

8.4.2.5

A manifa

r classification.

Low pressure hoses with standardized connector

sure hoses with asstandardized connector used with manifolds or assisted CBRN filtering RP
e a standardizedonnector at the outlet only.

Manifolds'with low pressure hoses with standardized connector

Id connected to a RI shall have a work rate class <sW2.

pw resistance of filters shall be determined on two filters after pre-conditioning in accordang

ith standardized connectors shall meet the requirements of 8.3.3.4 and 8.3.3.5 in accordang

11

W

D

For testi

hg, the manifold shall be fitted with:

— alow pressure hose;

— filter simulators attached to all inlets, specified in accordance with ISO 16900-5, but with resistance
700 Pa at constant flow rate of 110 1/min.

The airflow resistance of this assembly shall be <800 Pa at the flow corresponding with the RPD work
rate (110 I/min for W1, 180 1/min for W2).

Testing shall be performed in accordance with ISO 16900-2.

24

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e4efc785e5ff933e41251de191570136

ISO/TS 17420-8:2021(E)

8.4.3 Assisted CBRN filtering RPD with a standardized connector with a tight-fitting RI

8.4.3.1 General

Assisted devices shall comply with the assisted device requirements in 8.4.3.2, 8.4.3.3 and in ISO 17420-
2:2021, 6.3.2, 6.4.1, 6.5, when fitted with:

— filter simulators specified in accordance with ISO 16900-5, with resistance 500 Pa at a constant
flow rate of 110 I/min on all inlets;

— filter simulators specified in accordance with ISO 16900-5, with resistance 700 Pa at,a [constant
flow rate of 110 1/min on all inlets.

[=5)

4.3.2 Acceptable and unacceptable Configurations

The configuration shall be:

— astandardized connector(s) on the inlet(s) of the blower unit; and/or
— astandardized connector at the connection to the RI;

—+ where the low pressure hose is removable, the connection“to’ the blower unit shall pot be a
standardized connector;

— if the blower unit is mounted directly on the RI, the mass including the filter and any acgessories
shall not exceed 500 g.

The work rate shall be <W2.

Refer to Annex B for permitted CBRN filtering RPD combinations.

8(4.3.3 Modes of operation

=)

4.3.3.1 Power-on operation

The RPD shall be fitted with filter simulators specified in accordance with ISO 16900-3, with a
r¢sistance of 500 Pa at a constant flow rate of 110 1/min on all inlets. At the work rate designatgd by the
nlanufacturer, the followjng requirements shall be met:

the average interactive flow shall be <64 1/min multiplied by the number of filters;
— the peak interactive flow shall be <110 1/min multiplied by the number of filters.

RPPD shall beitésted in the power-on condition according to ISO 16900-8.

8(4.3.3:2. Power-off operation

TheRPD shall be fitted with filter simulators specified in accordance with ISO 16900-5 with a r¢sistance
of 700 Pa at constant flow rate of 110 I/min. At the work rate designated by the manufacturer, the
following requirements shall be met:

— the airflow resistance of a blower unit with filter simulators attached to all the inlets, in power off
mode, including the low-pressure hose shall be <800 Pa at the flow corresponding with the RPD
work rate;

— the inward leakage shall meet the requirements of 8.4.2.1.4.

RPD shall be tested in the power-off condition in accordance with ISO 16900-8.
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8.4.4 Assisted CBRN filtering RPD with standardized connector with a loose-fitting RI

8.4.4.1 Acceptable and unacceptable configurations
The configuration shall be
— standardized connector(s) on the inlet(s) of the blower unit, and

— the connection to the RI shall not be a standardized connector.

Where thietfow pressure trose IS Temovabie, the conmection to the bifower unitshatt mot be astandardizad
connectdr.

Refer to Annex B for permitted CBRN filtering RPD combinations.

8.4.4.2 | Determination of minimum flow rate

When tejted in the power-on condition according to ISO 16900-8 at zero back pressure, the flow shdll
be <64 1/min multiplied by the number of filters at the work rate designated by theZhanufacturer under
the folloyving conditions:

— withl all inlets of the RPD fitted with filter simulators specified in accordance with ISO 16900-
with resistance 700 Pa at a constant flow rate of 110 1/min;

RS

— withl all inlets of the RPD fitted with filter simulators specified in accordance with ISO 16900-
with resistance 500 Pa at a constant flow rate of 110 1/min,

T

9 Escape CBRN filtering RPD

9.1 General

Escape (BRN Filtering RPD shall conform to Class ES CBRN. Escape filtering RPD designated as HS
CBRN (t)[shall have a minimum protection class of PC4 and shall perform at the designated flow rate for
the class|Escape RPD.

NOTE For brevity, Escape CBRN Filtering RPD are termed ES CBRN filtering RPD in the text.
ES CBRN|filtering RPD shall meet the requirements in 9.2.

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

— 5 mip between 15 Mmin and 30 min (15 min, 20 min, 25 min, 30 min);

— 10 nlin betweetk30 min and 60 min (40 min, 50 min, 60 min);

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

— 60 minbetween 120 min and 240 min (180 min, 240 min).

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

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

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

The particulate efficiency of ES CBRN filtering RPD shall meet the requirements of 9.3.3.1.
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Where ES CBRN filtering RPD are designated for additional capabilities under ISO 17420-6, requirements
in ISO 17420-6 and in this document shall be met, respecting the following:

— minimum protection class and filtration efficiency requirements of this document shall apply;
— pre-conditioning requirements of this document shall apply;
— the designated duration values of this document shall apply;

and the RPD shall be marked accordingly.

912 Requirements

Ne)

2.1 Specification of duration, ¢, of escape CBRN filtering RPD

he filter performance is tested in accordance with the capacity determination with a minimum
reakthrough time which is given by the designated duration, t, designated by the manufacturer.

o -

2.2 Validation of Escape CBRN filtering RPD performance

9

Tivo ES CBRN filtering RPD of each RI size shall be pre-conditioned ithaccordance with Table 3| prior to
EP CBRN filtering RPD validation testing.

E

hch size of RI shall be tested at least once.

Ne)

2.2.1 Unassisted Escape CBRN filtering RPD

T

5 CBRN filtering RPD shall meet the requirements’ for work of breathing/breathing resisthnce and
elastance, when tested according to [SO 17420-6:2021, 7.2.10.2.1.

Ne)

2.2.2 Assisted Escape CBRN filtering RPD

EP CBRN filtering RPD shall meet thetrequirements for work of breathing/breathing resistaince and
elastance, when tested according toISO 17420-6:2021, 7.2.10.2.2.

Ne)

2.2.3 Flow rate - Assisted.Escape CBRN filtering RPD

The average and peak interactive flow shall be measured at the appropriate work rate in acfordance
w{ith ISO 16900-8:2015,.7.3. The values are used for performance testing in 9.3.3.

9/2.3 Protection class
EP CBRN filtering RPD shall have a minimum protection class of PC4.

Wheretoptional features are offered, the minimum protection class shall be achieved with|optional
fdatures attached.

NOTE Protection classes are defined in ISO/TS 16973.

The protection class for CBRN RPD shall be derived from testing in accordance with ISO 17420-1:2021,
5.7.

Assisted CBRN Filtering RPD with a RI of type L (Loose fitting) shall be tested in the “power on” mode.

For ES CBRN filtering RPD where it is intended for one size to fit all, there shall be representation of all
headform sizes in the test panel in accordance with the guidelines given in ISO 16900-1.

When the airflow into the breathing zone does not pass directly through the ocular zone, the protection
class shall also be measured in the ocular zone and shall achieve the minimum protection above in
accordance with their classification.
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9.2.4 CBRN chemical resistance

9.2.4.1

General

ES CBRN filtering RPD shall be resistant to the permeation and penetration effects of chemical warfare
agents. Distilled Sulphur Mustard (HD) and Sarin (GB) shall be used as the test agents. ES CBRN filtering
RPD shall be resistant to the permeation and penetration of chemical agents in liquid and vapour form.

Where the design of the RI provides separate zones for breathable gas supply, these levels apply in all

Zones.

The definl\ed duration (t min) controls the selection of test requirements.

Testing s

9.2.4.2

A minimjum of three ES CBRN filtering RPD shall be tested for permeation with HD vapour and

minimurn
in 16.2.

For each
two testq

The max

All comp
the read
systems

Testing s

9.2.4.3
The max
Either of]

— thre
at or

— exce
shov

hall be performed in accordance with 16.2.

Escape CBRN filtering RPD chemical resistance requirements

h of three RPD shall be tested for GB vapour penetration in accordanceé.with the test methog

test agent, a minimum of one RPD shall be tested without pre-conditioning, and a minimum
bd after pre-conditioning as applicable in Table 3.

imum levels of permeation in Table 11 shall not be exceeded:

onents and accessories claimed as part of the RPD.by the manufacturer shall be tested
y for use state. This may result in the need to testmore than three systems if the submittg
represent more than one completely assembled:individual respirator.

hall be performed in accordance with 16.2.

Pass/Fail criteria
imum levels of permeation in Table-11 shall not be exceeded.
the following criteria shall.canstitute a failure:

e consecutive sequentidl instantaneous concentration data points during execution of the te
exceeding the value(nyTable 11; or

eding the maximym breakthrough dosage (concentration integrated over test duration) §
n in Table 11 calculated after completion of the test.

a
s

Of

d

LS
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Table 11 — Liquid and vapour test requirements for Escape CBRN filtering RPD

Maximum
Breathing . breakthrough
. Maximum . Number
RPD Challenge | machine (concentration| Test
Agent | Challenge . . peak : . of RPD
class duration? | airflow - integrated |duration
b excursion tested
rate over test
duration)
min 1/min mg/m3 mg-min/m3
GB 240 L3 . 4.0 faWaYalsl FaWa) D 3
Vapour ZTU Mgy T TU U,007 AV ZT
HS CBRN HD
with Vapour 50 mg/m3 t 40 0,60 6,0 2t
t<30 p 3
(D 120,50 mle 2t 40 0,60 6,0 2t
iquid
210 mg/m 30 40 0,087 2,1 2t 3
Vapour
HS CBRN HD
with Vabour 50 mg/m3 30 40 0,60 6,0 2t
t>40 P 3
AD 150,50 mie 2t 40 0,60 6,0 2t
Liquid
3l  t=designated duration as specified in 9.1.
bl Sinusoidal flow: the setting of the breathing machine shall be (36 /1) I/min.
¢| This volume depends on the minimum number of droplets for this class specified in 16.2.3, but more droplgts may be
applied based on RPD design where necessary.

9/2.5 Practical performance testing

]

5 CBRN filtering RPD without pre-conditiening shall undergo practical performance tests as
ISO 17420-1:2021, 5.8, except for dodning and doffing where ISO 17420-6:2021, 7.2.10.4
40 17420-1:2021, 5.8.2.

b e
—

9{3 Requirements for filters and components of Escape CBRN filtering RPD

O

3.1 Respiratory interface

the filter is prevented:

Ne)

3.2 Connéctors

Cpnnectors’in accordance with ISO 17420-3 are not permitted except if permanently joined.

9|33 Filter

EP CBRN filtering RPDRIs shall incorporate air management such that passage of exhaled aiy

specified
replaces

through

9.3.3.1 Particle filter efficiency

The filter efficiency class shall be greater than or equal to class F4 following pre-conditioning as in

Table 3.
Testing shall be performed in accordance with ISO 17420-2:2021, 6.10.1.2.

Three samples shall be tested with each aerosol type.
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9.3.3.2 Gas filter capacity for Escape CBRN filtering RPD

9.3.3.2.1 Gas capacity requirements for Escape CBRN filtering RPD

ES CBRN filtering RPD shall demonstrate a minimum capability to achieve the designated duration t in
accordance with test conditions in Table 12, determined by unassisted or assisted operating mode.

The breakthrough concentration requirements shall be selected according to the designated duration ¢
as indicated in the third or fourth columns of Table 12.

For all rj\quirements in 9.3.3.2 and 9.3.3.3, individual testing on new filters with each of the agents,arnd
conditions shall be performed on RPD after pre-conditioning as in Table 3.

For each|test agent in Table 12 and each humidity in accordance with conditions in 9.3.3.2.2 ¢19:3.3.2.53,

test que:;[;cities shall be as follows:
A maximum of three filters shall be tested per test condition.

— Ifthe first two results exceed the duration requirement, t, by 230 %, the capakcity requirements are
met,|and a third test is not required.

— if onp or both results pass but do not exceed the duration requirement;t; by 230 %, a third test shdll
be nmade and shall pass the duration requirement.

Results ghall be assessed in accordance with ISO 16900-4 and pass{oy fail determined.

Table 12 — Test conditions — Concentration and breakthrough for Escape CBRN filtering RPD

Breakthrough Breakthrm_lgh
Test ) : concentr?tion ) 9 Oc:;:;;e::) t;it(l)olﬁin
Test agent? concentration | 15 min to 69 min duration duration
ES CBRN filtering RPD ES CBRN filtering RPD
ml/m3 ml/m3 ml/m3
Ammonig [7664-41-7] 125Q 25 12,5
Cyanogen Chloride [506-77-4] 150 2 2
Cyclohexpne [110-82-7] 1300 10 10
Formald¢hyde [50-00-0] 250 10 1
Hydrogen Cyanide [74-90-8] 470 (C1N0)2m+1/I-IH§Nb (Céll\igzrril/Hn(l:?\Ib
Hydrogep Sulphide [7783-06-4] 500 30 5
Nitrogen|Dioxide [10102-44-0] 100 1 12?11/1‘11}2\31?\]2()?
Phosgeng [75-4425] 125 1,25 1,25
Phosphirnef7803-51-2] 150 0,5 0,3
Sulphur Dioxide [7446-09-5] 750 5 5
a2 Chemical Abstracts Service [CAS] numbers given in brackets.
b Breakthrough time is taken when the sum of hydrogen cyanide (HCN) and cyanogen ((CN),, [460-19-5]) concentrations
reaches the indicated value.
¢ Breakthrough time is taken for the first gas of the pair nitrogen dioxide (NO,) or nitric oxide (NO, [10102-43-9]) to
reach the indicated concentration.

9.3.3.2.2 Flow, temperature and humidity for unassisted escape CBRN filtering RPD

Conditions for all filter capacity tests are as follows:
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Temperature (25+2,5)°C
Relative humidity (25£5) % and (80 £5) %

Flow rate (64 £ 1) I/min (continuous flow)

9.3.3.2.3 Flow, temperature and humidity for assisted escape CBRN filtering RPD

Conditions for all filter capacity tests are:

Temperature (25+2,5)°C
RElative humidity (25+5) % and (80 £5) %

Flow rate Average interactive flow from 9.2.2.2.
9(3.3.3 ES CBRN gas filter performance tests at designated work rate

3.3.3.1 Unassisted escape CBRN filtering RPD
[l ES CBRN filtering RPD shall meet all the requirements at theirtdesignated work rate.

9

A

Ajrflow, temperature and humidity conditions for filter testS at designated work rate are|given in
Table 9.

Fllters shall be tested under these conditions to the cengentration and breakthrough criteria ih column
3lin Table 12 with each of the test agents. The breakthrough time shall exceed 3 min.

3.3.4 Assisted Escape CBRN filtering RPD

reathing machine to the designated work rate class. The temperature of testing shall be (25}+ 2,5) °C

9

Fllters shall be tested at the peak interaetive airflow in accordance with ISO 16900-8 by sefting the
b

ahd (50 = 5) % RH.

Fllters shall be tested under these conditions applied to individual tests with each of the test agents and
breakthrough criteria in columh 3 in Table 12. The breakthrough time shall exceed 3 min.

[y

0 RN Filters — Requirements and testing

10.1 General
Ap overview'of requirements for RN filters is given in Clause 5.
C

assifieation of RN filters is given in 5.3 and includes their designated work rate: all requirements shall
bg met at the designated work rate.

Filters meeting the requirements for RN can also meet the requirements for other gases as specified in
ISO 17420-2. In all cases, RN filter requirements of this document shall be met.

RN filters may incorporate a standardized connector, in which case requirements of 10.4 shall be met.
RN filters shall meet all requirements of ISO 17420-2:2021, 6.10.1 except that:

— the minimum requirements for particle filter efficiency shall be as specified in 10.2;

— the minimum requirements for gas/vapour performance shall be as specified in 10.3;

— additional gas/vapour classifications in accordance with the requirements in ISO 17420-2:2021,
6.10.1.3, can be provided.
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10.2 Pa

rticle filter efficiency

RN filters shall meet particle efficiency level F5 as specified in ISO 17420-2:2021, 6.10.1.2, at their
designated work rate.

10.3 Ga

s filtration performance

10.3.1 Radioactive iodomethane retention requirements

Interacti
machine
settings,

10.3.2 (

RN Filtet
test cond

10.4 RN

10.4.1 Work rate of filters with a standardized connector

RN Filtey

10.4.2 ]

The mas
be in acc

10.4.3 Airflow resistance of RN filters(with standardized connector

The resis
Testing s
The resis
The resis

The airfl
with Tab|

Filters sh

ith test conditions appropriate to assisted or unassisted operation.

e flow values where applicable shall be according to ISO 16900-8 by setting the breathir
to the designated work rate. If the RPD has the option for the wearer to select multiple flo
it shall be set to the highest flow setting when the interactive flow is measured:

Drganic vapour capacity requirements

s shall meet class OV1 or higher according to ISO 17420-2:2021, 6.10-1.3.2 and 6.10.1.3.4 wif
itions appropriate to assisted or unassisted operation.

| Filters with standardized connector

s with a standardized connector shall only be Work Rate W1.

Mass and size of filters with a standardized.connector

5 and size of a filter (including any holder.and accessories) with a standardized connector shg
prdance with ISO 17420-2:2021, 6.11.2°2:

tance shall be measured with any filter accessory in place.
hall be at a constant flowrate of 110 1/min.
tance of filters shallhot be less than 500 Pa.

tance of filtegs.shall not exceed 700 Pa.

le 4.
all-be tested in accordance with ISO 16900-2.

pw resistance of filters shall be determined on two filters after pre-conditioning in accordang

h

11

11 Multi-functional RPD

11.1 General

Multi-functional RPD are devices, which provide capabilities within the unassisted filtering mode and

assisted

32

filtering mode.
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11.2 CBRN1 and CBRN2 RPD

Multi-functional RPD shall meet one of CBRN1 or CBRN2 requirements in both modes of operation and
shall continue to meet those requirements while switching between modes.

The relevant requirements of ISO 17420-2:2021, 6.12 apply in all cases with the exception that pre-
conditioning in accordance with the CBRN classification shall replace the sequential pre-conditioning
requirement in ISO 17420-2.

The permeation and penetration requirements of 8.2 shall be met in both modes.

[y

1.3 ES CBRN filtering RPD
The relevant requirements of ISO 17420-6:2021, 4.3, apply.

[y

2 Optional features

[y

2.1 General

et

11 the absence or presence of optional features, the RPD shall cemply with all requirements of this
bcument appropriate to its classification.

(o9

RPD with optional features attached shall conform to the requirements of Table 2 or Table . Where
applicable, additional provisions are given in 12.2 and 12.8:

12.2 Hydration

[

1} addition to meeting requirements of ISO 17420-2:2021, 6.13.5, the following shall be met:

— the design shall facilitate avoidance of centamination during the connection process - as established
through the FMEA;

— the hydration system shall be tested for agent permeation and penetration as part of the chemical
resistance test as specified in\8!2 or 9.2.4.

[y

2.3 End of service life indicator for filters (ESLI)

EFLI are not permitted for CBRN RPD filters.

T

SLI for RN filters, where provided, shall comply with ISO 17420-1:2021, 5.5, and ISO 17420-1:2021, 5.6.

[y

3 Traininng components

)

PD and-components for use in training which do not satisfy the requirements of this document shall

—+ he pthirallv representative of the related RPD or component im‘lnding airflow resistance

’

— be clearly identified as for training only, on the RPD or component, and external packaging and
carrier if used,

— incorporate a permanent and durable label identifying the component as only for training use, and
— notincorporate lettering indicating CBRN capability.

Unless the component is designated for single-use, guidance shall be included in the information from
the manufacturer for cleaning and preparation for re-use.

[f the component is a filter with a standardized connector, requirements in 8.4.2.2 shall be met.
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Itis permitted for a training component representing an item of a specific classification to be designated
to a different capability within ISO 17420 to accommodate training activities. In such cases, all
requirements in this clause shall be satisfied and the marking and information from the manufacturer
shall conform with the requirements applicable to the classification met.

NOTE An example of this is a filter used for training on CBRN RPD in place of a CBRN filter: the training filter
can be classified for particle filtration only, to accommodate simulation exercises.

14 Reliability

Requirements for reliability in accordance with [SO 17420-2:2021, Annex A, shall be examined.

The proyisions of ISO 17420-2:2021, Annex B, shall be followed in preparation of the failure modg¢s
effects ahalysis (FMEA) to demonstrate capability of specific features of RPD.

Additionpl considerations for CBRN filtering RPD and RPD with RN filters include, butiare not limited
to, the tgxic and corrosive nature of some of the hazardous materials with which RPD may come into
contact.

15 Inspection and practical performance testing

The inspfection shall be made prior to laboratory or practical performance tests, or as specified in the
specific ¢lauses of this specification.

Inspectign shall be conducted in accordance with ISO 17420-1:2021, 6.2.

Additionpl requirements for marking as specified in Clause$13 and 17 shall be assessed.

16 Test methods

16.1 General
This clause defines test methods, which are not included in the ISO 16900 series.

Unless otherwise stated, testing shallbe performed in accordance with 6.1.
16.2 Toixic agent penetration and permeation tests

16.2.1 General

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

This tes{ allows the RPD to be challenged with chemical warfare agents and the permeation of agent
into the fnhaled air to be measured for an extended period.

RPD, including all components and accessories, which form part of the breathing circuit are tested.

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, one shall be tested without pre-conditioning
and two pre-conditioned as specified in Table 2 or Table 3.

Test requirements for each CBRN class are given in Table 6 and Table 11.

Values of the maximum peak excursion and concentration integrated over test duration shall be
recorded.
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Other test equipment designs that are identical in principle but vary in detail to that described in this
standard may be used, so long as the conditions described in Table 6 or Table 11 are maintained. Details

of the test set up may vary according to the RPD type.

16.2.2 Materials and test methods

Materials and test methods are described in ISO/TS 17420-9:2021, 14.2. This applies to the set-up and

conduct of test for filtering devices with the requirements defined in 8.2 and 9.2.4.

NOTE Table 4in ISO/TS 17420-9:2021 is equivalent to Table 6 in this document, and Table 5 in ISO/TS 17420-

912021 is equivalent to Table 11 in this document.

1p.2.3 Liquid and vapour permeation test

Where testing with liquid agent is called for in Table 6 or Table 11, HD droplets of-20)pl shall b
uping a syringe, or other metered dispensing instrument, on to the RPD.

RPPD shall be tested fitted to the manikin in its as-worn state.

wlith respect to impact on the integrity of the breathing gas supply chain.

Ifla hydration tube is connected to the RI via an isolating value, then that valve shall be open d
tgst. The connector to the hydration reservoir shall be closed.

For assisted RPD, the agent droplet pattern shall include\thie blower unit, hose and joints.

Ifla mode-switching means is present, at least one droplet shall be positioned on that means.

T

br the RI: 25 droplets including the connectionto'the rest of the RPD (if present) as shown in
" Figure 2, according to type.

@]

(here features in the figures are absentrom the RI under test, the allocated droplets shall |
stributed over the RI surface.

= o=

(here one filter is directly attached to the R, a total of 7 further droplets shall be applied as f

— 2 droplets to the body ofithe filter at the air inlet;

4 droplets uniformly‘over the surface of the filter;

1 droplet on thejoint between the RI and the filter.

Where two oranore filters are directly attached to the RI, the 7 droplets shall be distributed
the filters ensiring that the inlets, external surfaces and interfaces are all challenged.

1]

br the RPD extending beyond the R, excluding the RI, a minimum of 18 droplets shall be appl

Working from top to bottom:

e applied

Aftachments to the RI (for example: a voice amplifier, hydration tube and\connector) shall be considered

iring the

Figure 1

e evenly

bllows:

between

jed.

— 1 droplet for each non-metallic material exposed to the external environment;

— 1 droplet for each joint;

— atotal of 6 droplets allocated uniformly across the filter(s);

— with the remaining droplets distributed uniformly over the RPD excluding the RI.
Additional droplets beyond 18 shall be added if necessary, so that each joint has 1 droplet appl

The initial location of the drops shall be markedon a photograph of the RPD.
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Key

A faceyfiece F  voice-emiitter , filter mount, or housing for second
stageegulator, if present

B  head}harness strap G drinktube, if present

C eyel¢ns(es) H _\exhalation valve

D voicg-emitter, filter mount, or housing for second 1 filter
stagd regulator, if present

E  voicg-emitter, filter mount, or housing for second
stagd regulator, if present

Figure 1 % Droplet allocation for RI Type cT
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Kpy
Al hood Material D filter
B| eyelens(es) E exhalation valve
C| strap
Figure 2 — Droplet allocationfor ES CBRN
1p.2.4 Testreport

The test report shall include at least the following:

a] the type of test performed (GB vapour, HD vapour, HD liquid);

b} areference to this document, i.e. ISO/TS 17420-8:2021;

c] identification of the RPD;

d) attachments to the RPD-present for the test;

e] values of the maximum peak excursion and concentration integrated over test duration;
f] the three highest-peak excursion concentrations and their times;

g) for HD liquidtests, a digital photograph of the RPD with the droplet positions marked.

16.3 Radioactive lodomethane gas test

1p3:1 Test apparatus

The test apparatus follows the general principle of the method in ISO 16900-4 noting that for this test
the effluent flow from the filter passes through a check bed to facilitate measurement of radioactivity.
A test system layout is shown in Figure 3.

© IS0 2021 - All rights reserved 37


https://standardsiso.com/api/?name=e4efc785e5ff933e41251de191570136

ISO/TS 17420-8:2021(E)

=
Key
1 iodofnethane challenge generator 5 safety filter
2 test dhamber 6  vacuum pump
3 filterjunder test 7  flow meter
4  checkbed

Figure 3 — Typical test apparatus layout for radioactive iodomethane test

16.3.2 Test agent

The radipactive component shall be CH;1311.

NOTE 1 | The non-radioactive isotopic form CH5%71 can also be present.

The appljed test agent dose shall conform-with the values in Table 10.

The test pquipment shall be designed:to deliver the test agent uniformly over the duration of the test.

The iodgmethane mass and ,activity and check bed configuration shall be selected such that the
performfnce range specified-in 8.3.3.7.2 can satisfactorily be resolved and these values shall be
provided in the test report.

NOTE 2 | Improper séleetion can result in apparent lower performance than the true value due to overloading
of the sorpate in the-test filter and check bed.

16.3.3 ]‘ilter testing

atoctad
rretesSteer

Filters a

— without pre-conditioning, and

— after pre-conditioning in accordance with 7.3.2.

16.3.4 Test procedure

A diagrammatical representation of a typical layout of the radioactive iodomethane test system is
shown in Figure 3.

The test agent shall be diluted and thoroughly mixed into air at the flow rate specified and passed
through the filter for 2 h.
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Air, without agent added, shall then be passed through the filter for 2 h at the specified temperature,
humidity and flow rate.

The activity on the filter and check bed is determined by the activity of 1311 measured at the end of the
test. Measurement of the intensity of the 0,36 MeV gamma line is typically used.

The activity measurements for both shall be made as soon as possible after the conclusion of the gas
stream exposure in the test to minimize inaccuracy caused by radioactive decay.

Due to the short half-life of 131], the activities of the test filter and check bed shall be measured as
closetytogethrer-mtinre—aspossibte: e—activitiesfro —testfiterand—check bed—aremeasured
at significantly different times, corrections for radioactive decay shall be made as desdribed in
ASTM D3803.

1p.3.5 Radioactivity retention determination

[uy

h.3.5.1 General

—3

he retention of the filter for radioactive iodomethane removal is represénted by the radioactivlity of the
dine retained on the filter as a proportion of the total radioactive dosge delivered. This is determined
y

onli=%

Activity on filter/(Activity on filter + Activity on check bed)

expressed as a percentage.

ey

.3.5.2 Activity measurement
Agtivity levels for the sorbent in the test filter and check bed shall be determined individually a$ follows:

— the sorbent shall be removed and homogenized in accordance with ASTM E300 or equivalent
national or international standards;

— the volume of the sorbent shall*be determined in accordance with ASTM D2854 or equivalent
national or international standards;

— asample of the homogénized sorbent shall be loaded into a test container of standard volume (such
that the same volume.is used for both and packing density is consistent);

— the activity level-of the samples shall be measured.

1p6.3.5.3 Calculation

Since thesame volume is sampled for test filter and check bed sorbent activity measurements, the
r¢tention.value in test filter (R¢) is calculated as follows:

Tptabactivity on test filter = A;V;

Total activity on the check bed = AV,

AfVe

—F— [+ 100
AV +AV.

Rtf (%) =

Where:
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Ag
A

C
Ve
|7

C

is the activity of sorbent sampled from the test filter;
is the activity of sorbent sampled from the check bed;
is the volume of sorbent in the test filter;

is the volume of sorbent in the check bed.

16.3.6 Testreport

The test

a) idenfification of the filters;

b) areference to this document,i.e. I[SO/TS 17420-8:2021;

c¢) weight uptake on pre-conditioning where performed;

d) appljed concentration, total mass applied and activity of iodomethane;

e) actiyity of 131] in sorbent sampled from the test filter, Ag;

f) actiyity of 1311 in sorbent sampled from the check bed, 4,;

g) if tHe activities from the test filter and check bed are measured at significantly different
times, corrections for radioactive decay in accordance with ASTM D3803-91;

h) volume of sorbent in the test filter, Vg

i) volume of sorbent in the check bed, V;

i) reteption value.

17 Marking

17.1 General

The manfufacturer shall provide minimum marking, as required in 17.2 to 17.5, on the RPD as worn by

the indivjidual.

Contact [nformation of the manufacturer shall be included on the package. This can be done by|a

weblink
All mark
NOTE

Where a

report shall in include at least the following:

iwhich directly deads to address and telephone number of the manufacturer.
ing shall bereadable, permanent and clearly visible.
Permanent marking is marking that cannot be removed without evidence of its removal.

bplicable, marking may be added in order to comply with national or local regulations.

17.2 Marking of CBRN filtering RPD and components

The RPD

shall include at least the marking shown in Table 13.

The filter may be any colour.

No colou

r marking is specified for filters incorporating CBRN in their classification.

The colour requirements specified in ISO 17420-2:2021, 8.4.2, are not mandatory for CBRN filters

incorpor

ating other classifications.

For example, a filter classified as OV1 F4 CBRN1/B W2 may be any colour.

40
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Table 13 — Marking of CBRN filtering RPD and components

Other
components/
replacement

parts

CBRN filter in
ready for
assembly stateP

CBRN filter

Marking RPD? RI marking

Manufacturer name, logo or identifying mark X X X X S

Means of traceability in a format chosen

by the manufacturer X X X X S

I notyotionc o paad tha tnfon Akl o SHB-

TSt ot oo S to T ettt o o oot oo P

lied by the RPD manufacturer, by using
he graphical symbol given in ISO 17420-
12021, 3.3.2

eference to this document: [year of pub-
cation]

art number or type identifying mark

ize designation, if applicable

PD model number, name

Koo ] X
<

PD classification in the sequence in ac-
prdance with Clause 4

he letter combination “CBRN” in a sans-ser-
font

I class and type X

jww il ool Bl H Ho il vl i>o B 7% N Rao il Barlls o Bl S Ealo}

esignation of conformity with other stand- A
ards (e.g. eye protection) on the RI

ype and class in accordance with 4.6. X X

hdication for “for single shift use only” or
Fith the symbol in ISO 17420-2:2021, 3.3.3

[ the filter is additionally classified as
neeting an ISO 17420-2 gas filter perfor~
ance class (optional for CBRN devices);
dditional marking to reference ISO 17420-2

javalll Bl il |

=5

rovide shelflife indication, e.g. end of shelf
fe, by using the graphical symbpl given in X A
50 17420-2:2021, 3.3.4

hdicate conformity with other standards

r regulations (e.g. intrinsic safety, electro- A
magnetic compatibility, low voltage, etc.)

o = | —— |

Disposal graphical symbols A

h this tables

—

X indicates a mandatory requirement to be included in the marking;
A

indicates marking to be included to the RPD or component, if applicable;
Q| - < e - 1 - Ll L H ) H o s LE 4L - s o s ) § h ll b
D TITUICALUTS TIICIUSIUIT UL UIIU 111dT l\llls IT LHITTT IS SUITICITIIU DPGbC. T LIICT U IS TIUL SUITICITIIU DPQLC, CIIC TITAT INTTT S a e

provided on the packaging of the item.

a  Ifthe RPD is part of a system, where different components can be combined resulting in RPD with different classes, a
generic marking can be chosen, giving reference to the information supplied by the RPD manufacturer using the symbol in
accordance with ISO 17420-2:2021, 3.3.2 behind the class symbol.

Example PC EE] WEE]

b See definition 3.1.21.

17.3 Escape CBRN filtering RPD marking
Escape CBRN filtering RPD shall be marked in accordance with 4.6.3 and ISO 17420-6:2021, Clause 9.

©1S0 2021 - All rights reserved 41


https://standardsiso.com/api/?name=e4efc785e5ff933e41251de191570136

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms, definitions and abbreviations 
	3.1 Terms and definitions 
	3.2 Abbreviated terms 

	4 Designation and classification 
	4.1 General 
	4.2 Special application CBRN1 
	4.3 Special application CBRN2 
	4.4 Special application Escape CBRN 
	4.5 CBRN RPD summary of capabilities 
	4.6 CBRN filtering RPD classes 
	4.6.1 General 
	4.6.2 CBRN filtering RPD 
	4.6.3 Escape CBRN filtering RPD 


	5 RN filters - Designation and classification 
	5.1 General 
	5.2 RN filters 
	5.3 RN filter classification 

	6 Requirements 
	6.1 General 
	6.2 Test samples 
	6.3 CBRN filtering RPD 
	6.3.1 CBRN filtering RPD operation 
	6.3.2 CBRN filtering RPD 
	6.3.3 Escape CBRN filtering RPD 

	6.4 RN filters 

	7 Pre-conditioning 
	7.1 General 
	7.2 Components excluded from pre-conditioning – Exposure to vibration 
	7.3 CBRN filtering RPD pre-conditioning 
	7.3.1 Temperature and humidity pre-conditioning 
	7.3.2 Humidity pre-conditioning of filters for radioactive iodomethane test 


	8 CBRN filtering RPD 
	8.1 Requirements for complete CBRN filtering RPD 
	8.1.1 General 
	8.1.2 Airflow 
	8.1.3 Protection class 
	8.1.4 Temperature of operation 

	8.2 Chemical resistance 
	8.2.1 General 
	8.2.2 CBRN1 and CBRN2 chemical resistance requirements 
	8.2.3 Pass/fail criteria 

	8.3 Requirements for filters and components of CBRN filtering RPD 
	8.3.1 Respiratory interfaces 
	8.3.2 Connectors 
	8.3.3 Filters 

	8.4 CBRN filtering RPD with standardized connector 
	8.4.1 General 
	8.4.2 Components of CBRN filtering RPD with standardized connector 
	8.4.3 Assisted CBRN filtering RPD with a standardized connector with a tight-fitting RI 
	8.4.4 Assisted CBRN filtering RPD with standardized connector with a loose-fitting RI 


	9 Escape CBRN filtering RPD 
	9.1 General 
	9.2 Requirements 
	9.2.1 Specification of duration, t, of escape CBRN filtering RPD 
	9.2.2 Validation of Escape CBRN filtering RPD performance 
	9.2.3 Protection class 
	9.2.4 CBRN chemical resistance 
	9.2.5 Practical performance testing 

	9.3 Requirements for filters and components of Escape CBRN filtering RPD 
	9.3.1 Respiratory interface 
	9.3.2 Connectors 
	9.3.3 Filter 


	10 RN Filters — Requirements and testing 
	10.1 General 
	10.2 Particle filter efficiency 
	10.3 Gas filtration performance 
	10.3.1 Radioactive iodomethane retention requirements 
	10.3.2 Organic vapour capacity requirements 

	10.4 RN Filters with standardized connector 
	10.4.1 Work rate of filters with a standardized connector 
	10.4.2 Mass and size of filters with a standardized connector 
	10.4.3 Airflow resistance of RN filters with standardized connector 


	11 Multi-functional RPD 
	11.1 General 
	11.2 CBRN1 and CBRN2 RPD 
	11.3 ES CBRN filtering RPD 

	12 Optional features 
	12.1 General 
	12.2 Hydration 
	12.3 End of service life indicator for filters (ESLI) 

	13 Training components 
	14 Reliability 
	15 Inspection and practical performance testing 
	16 Test methods 
	16.1 General 
	16.2 Toxic agent penetration and permeation tests 
	16.2.1 General 
	16.2.2 Materials and test methods 
	16.2.3 Liquid and vapour permeation test 
	16.2.4 Test report 

	16.3 Radioactive Iodomethane gas test 
	16.3.1 Test apparatus 
	16.3.2 Test agent 
	16.3.3 Filter testing 
	16.3.4 Test procedure 
	16.3.5 Radioactivity retention determination 
	16.3.6 Test report 


	17 Marking 
	17.1 General 
	17.2 Marking of CBRN filtering RPD and components 
	17.3 Escape CBRN filtering RPD marking 
	17.4 RN filter marking 
	17.5 Standardized connector 

	18 Information supplied by the manufacturer 
	18.1 General 
	18.2 CBRN filtering or RN filtering RPD information 

	Annex A (informative) Number of samples and test schedules 
	Annex B (informative) CBRN RPD configurations 
	Annex C (informative) Application of uncertainty of measurement 

