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Foreword

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

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

atters of

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

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

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

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

For an explanation on the meaning of [SO specific terms and expressions related to conformity asg
as$ well as information about ISO’s adherence to the World*Trade Organization (WTQ) princip
Technical Barriers to Trade (TBT) see the following URL ) Www.iso.org/iso/foreword.html.
T
e

he committee responsible for this document isJJSO/TC 94, Personal safety — Protective clof
juipment, Subcommittee SC 15, Respiratory pretective devices.

[§0 16975 consists of the following parts;\under the general title Respiratory protective d
Selection, use and maintenance:

— Part 1: Establishing and implementing a respiratory protective device programme [
Specification]

— Part 2: Condensed guide-tosestablishing and implementing a respiratory protective device pr
[Technical Specification]

— Part 3: Fit testing procedures

ance are
d for the
with the

ubject of
etails of

y patent rights identified during the development of the document wilk be’in the Introductiogn and/or

does not

essment,
es in the

hing and

pvices —

'echnical

hgramme
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Introduction

This part of ISO 16975 contains the essential requirements for establishing and implementing a
complete respiratory protective device (RPD) programme for respiratory protective devices that meet
the requirements of the performance standards. It contains information on risk assessment, selection
procedure, training, use and maintenance.

Informative Annexes provide additional guidance on how to implement such a programme.
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Respiratory protective devices — Selection, use and
maintenance —

Part 1:

b

job)

Iq
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1]

N
0]

2

T
i1
I

levice programme

Scope

his part of ISO 16975 specifies detailed information to assist persons respofisible for est

quirements of the performance standards.

his part of ISO 16975 does not apply to RPD programmes for RPD uSed exclusively under wate
aircraft, and medical life support respirators and resuscitatorst

DTE The information contained in this part of ISO 16975 cap-b€ used to assist in the preparation g
local regulations; however, this part of ISO 16975 does not supersede national or local regulations.

Normative references

he following documents, in whole or in part, are normatively referenced in this document
dispensable for its application. For dated references, only the edition cited applies. For
ferences, the latest edition of the referenced document (including any amendments) applies.

016900-1, Respiratory protective-devices — Methods of test and test equipment — Part 1: Deter
finward leakage

0 16972, Respiratoryprotective devices — Terms, definitions, graphical symbols and
easurement

0/TS 16975-2, Respiratory protective devices — Selection, use and maintenance — Part 2: (|
Liide to establishing and implementing a respiratory protective device programme

0 16975-3D; Respiratory protective devices — Selection, use and maintenance — Part 3: F|
rocedures

0-17420-3, Respiratory protective devices — Performance requirements — Part 3: Thread conn

stablishing and implementing a respiratory protective

hblishing

nd implementing a programme for respiratory protective devices (RPD)-that meet the performance

r, for use

f national

WARNING — Failure to select, use and maintain RPD.correctly can result in injury, illness ¢r death.

and are
undated

mination

units of

bndensed

It testing

ection

3

Terms and definitions

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

31
adequate RPD
RPD (3.8) capable of reducing the inhalation exposure to an acceptable level

1) To be published.

©
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assigned protection factor

APF

anticipated level of respiratory protection that would be provided by a properly functioning RPD (3.8)
or class of RPD within an effective RPD programme (3.10)

3.3

competent person
person with suitable and sufficient experience and with practical and theoretical knowledge of the
elements of an RPD programme (3.10) for which (s)he is responsible

3.4

hazardous substance

substand
contact

Note 1 td
activities

Note 2 to

a) gases,

b) vapours, such as from solvents, and

c) partic

3.5

hazarddus atmospheres

atmosph

concentration deemed to be hazardous

3.6
protecti
PC
numeric

indicatinlg its relative protection

3.7
protecti
degree o

expected to be provided to'wearers when used within an effective RPD programme (3.10)

3.8

respiratory protective device

RPD

personal| protective equipment designed to protect the wearer’s respiratory tract against inhalation
hazardoys,dtmospheres (3.5)

3.9

e that presents a potential to cause injury or ill health if it is inhaled, ingested or eonies inf
Vith, or absorbed through, the skin.

entry: A hazardous substance may be a pure substance or generated as by-praduets during wo
for example, wood dust and stone dust welding fume.

entry: Hazardous substances can be present in the atmosphere in a number.of physical states as

such as ammonia and chlorine,

es, such as dust, mist, smoke, fumes, fibres, fog and bioaerosals.

ere that is oxygen-deficient and/or the level>of substances in the atmosphere is at

on class

] designation from PC1 to PC6 allgeated to individual RPD (3.8) based upon laboratory testir

n level
Frespiratory protection allocated to an RPD (3.8) for the purposes of selection and use that

'k

a

g

is

risk assessment
process of hazard, adequacy and suitability assessments relating to the selection of RPD (3.8)

3.10

RPD programme
process of selecting, using and maintaining RPD (3.8) to ensure adequate protection to the wearer

3.11

suitable RPD
RPD (3.8) that is adequate and is matched to the requirements of the wearer, the task and the working
environment

© ISO 2016 - All rights reserved
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3.12
work rate class

numerical designation from W1 to W4 allocated to individual RPD (3.8) based upon laboratory testing
indicating its relative ability to meet the wearer’s demand for breathable gas at different activity levels

Note 1 to entry: Further information on work rate is given in 7.3.3.4.

3.13
immediately dangerous to life or health
IDLH

afmosphere that poses an immediate threat to life, would cause irreversible adverse health. e
ould impair an individual’s ability to escape from a dangerous atmosphere

Abbreviated terms

Abrasive Blasting (Special Application Class)

E ASM Adequacy Assessment

F Assigned Protection Factor

RN Chemical, Biological, Radiological, and Nuclear (Special Application Class)
Escape (Special Application Class)
FireFighting (Special Application Class)

Z-ASM Hazard Assessment

HG Health Hazard Group

Hazard Ratio

LH Immediately Dangereus’to Life or Health

A Marine (SpecialtApplication Class)

Mining (Special Application Class)

F Nomipal-Protection Factor

L Occupational Exposure Level

L-TWA Occupational Exposure Level-Time Weighted Average

Protection Class

Protection Level

PPE Personal Protective Equipment
QLFT Qualitative Fit Test

QNFF Quantitative fit factor

QNFT Quantitative Fit Test

RFF Required Fit Factor

RI Respiratory interface

© ISO 2016 - All rights reserved
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Respiratory Protective Devices

Breathable gas capacity

Suitability Assessment

Breathable gas capacity Class of airline supplied RPD

Work rate Class

WE

5 Situ

RPD is ¢
after an 3
are used

— whe
— whe

— prio

6 RPD programme

6.1 Ge

The RPD|
protectig

Prior to ising RPD, it is essential to establish'd-written RPD programme. The RPD programme needs {o

be under

6.2 RKH
The RPD
a) roles
b) RPD
c) risk
d) seleq

Welding (Special Application Class)

ations for using RPD

bnsidered to be at the bottom of the hierarchy of control measures and should only be usgd
icceptable case for its use has been established by way of an appropriate risk assessment. RPI)s
to further reduce inhalation exposures to hazardous atmospheres:

n sufficient engineering and administrative controls are lacking;
N these controls are not reasonably practical (maintenance, escape 0r rescue work);

" to implementing or improving a control measure.

neral
programme includes processes for selecting; using and maintaining RPD to ensure adequate

n to the wearer.

stood by all persons within the organization, as appropriate.

D programme elements
programme consists of\the following elements:
and responsibilities)(see 6.3);

programme implementation (see 6.4);

hssessment((see Clause 7);

tion procedures (see Clause 7);

e) med

calassessment (see 7.3.3.2):

f) fit testing (see 7.4);

g) training (see 7.5);

h) use (see 7.6);

i) maintenance procedures (see 7.7);

j) storage (see 7.8);

k) programme review (see 7.9);

1) records and record keeping (see 7.10).

4
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6.3 Roles and responsibilities

6.3.1 General

All persons involved in the respiratory protection programme shall be competent in their area of
responsibility within the RPD programme and maintain the appropriate knowledge, experience and

training to effectively carry out their duties.

6.3.2 Employer

The employer shall

— Dberesponsible for the entire RPD programme,

— define, implement and document the RPD programme,

— provide adequate resources and organization to ensure the programme’s continued effective
— assign an RPD programme administrator.

The employer and the programme administrator may be the same persen.

6/3.3 RPD Programme administrator

The programme administrator shall be responsible for)effective management of the en
programme.

6/3.4 Wearer

The wearer shall be responsible for

using the RPD in accordance with theinstructions and training received,

reporting of any damage, defects(or non-function of the RPD provided, and

reporting any physical or medical limitations or changes that can impact their ability to ¥
use the RPD correctly.

6(4 RPD programme.implementation

The RPD programine” shall be implemented, evaluated and updated as necessary to reflg
changes in workplace conditions that affect RPD use.

7| Riskassessment and RPD selection

hess, and

ire RPD

wear and

ct those

711+ General

A risk assessment is essential for the correct selection and use of RPD. It shall be conducted by a
competent person before RPD is used for routine work, emergency work, rescue (including response to

catastrophic incidents) or escape.

The risk assessment shall be conducted

— prior to the start of all new work processes,
— if the work conditions change,

— for new wearers, not covered by the existing suitability assessments, and

— periodically thereafter, at least annually or in accordance with national or local regulations.

© ISO 2016 - All rights reserved
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The RPD selection procedure, shown in the following flow charts in 7.2 and described in 7.3, uses the
information gathered from the risk assessment which shall include the following.

a) The Hazard Assessment flow charts identify the nature of the hazard, e.g. oxygen deficiency,
contaminant level, Immediately Dangerous to Life or Health (IDLH).

b) The Adequacy Assessment flow chart determines the protection level required for the hazard.

c) The Suitability Assessment flow charts identify the factors to consider when selecting the RPD that
meets the needs of the wearer and is appropriate for the task and the environment.

d) The
class

@ Thi

referenc

kpecial application flow chart identifies the minimum work rates and the minimum protectig
es of the various classes within the special applications.

s is an example of a navigation marker. These navigation markers precede text and are cro
ed in the flow charts. All markers are listed sequentially in 7.3. In addition, a-flow chart m3

contain tFarkers out of sequence. Follow the flow charts in the order given above andsalways begin

the top

<> Thd

a“Yes” o

yave
DThe

O The
C D

Record t
the selec
professic
informat

7.2 Se

ock. Read the contents of each block in sequence and follow the decision logic.

diamond shape indicates that a decision shall be made in order to proceed. Answer each wif
I “No” response and follow the arrow to the next block.

he rhomboid shape provides data that leads to the final specification and class of suitable RP

‘wave shape” is an instruction to document the outputief the suitability assessment.

rregular pentagon is an instruction to go to theext flow chart.

e cylinder is an indication of the mode of opération.

he outcome of the selection procedure.in accordance with ISO/TS 16975-2. The example
tion record sheet can be used (see Annex ). Where the table in Annex | recommends seeKif
nal advice RPD manufactureps/suppliers and safety consultants are a good source
ion.

lection procedure — Flow charts

< Chart A - Hazard assessment for RPD selection )

Is there,
no or the potential
for, oxygen

bS
1y
nt

g
Of

deficiency

Go to flow Chart C -
Hazard assessment
oxygen-deficient
atmospheres

Go to flow Chart B -
Hazard assessment
oxygen-sufficient
atmospheres

ChartB ChartC

Figure 1 — Chart A Hazard assessment (HAZ-ASM)

© ISO 2016 - All rights reserved
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<Chart B - Hazard assessment for selection of RPD for oxygen-sufficient atmoshere )

|
yes Is no

there a
contaminant

No RPD required

contaminant
known

Is
concentration
known

no

RPD is not required unless

foncentration no national regulations apply.
above However, if an RPD is
OEL desired then select any

protection class

]

yes no

Is itIDEH

12

Select supplied breathable gas
device with appropriate protection
class according to ADE
ASM, class SY is only
permissible if combined with
class ESorclass S

intended use for
escape only

Select RPD with appropriate
protection class according
to ADE ASM and a class
ES according to
Special Application

ADE ASM: Adequacy Assessment

Figure 2 — Hazard ASM — Chart B for oxygen-sufficient atmospheres

© IS0 2016 - All rights reserved 7
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C(Ihart C - Hazard assessment for selection of RPD for oxygen-deficient atmosphere>

- 7
Is Select supplied
yes there a no / breathable gas device <:7
contaminant with a minimum
/ protection class, PC4

yes
contaminant

known

Is
concentration
known

no

Is
concentration
above
OEL

11
Select supplied breathable gas
device with protection
class according to ADE
ASM, but at least class PC4

Select supplied breathable gas
device with appropriate protection
class according to ADE
ASM, but at least class PC4,
class SY only if combined with
class ESor class S

inténded use for
escape only

Select supplied breathable 13

gas device with appropriate
protection class according to
ADE ASM, but at least class PC4
and a class ES according

to Special Application in the AL
ASM

classification scheme \/
ADE ASM: Adequacy Assessment

SU ASM: Suitability Assessment

Figure 3 — Hazard ASM — Chart C for oxygen-deficient atmospheres

8 © IS0 2016 - All rights reserved
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( Adequacy assessment for RPD selection >
|

Does
national 3
regulation or industry yes Follow the applicable C7
guidance specify the type of national regulation
RPD, APF or protection or industry guidance
class required

no

Does
national or local
regulations specify hazardous
substances that are classified as
carcinogens or mutagens, or have

they a potential cause
of occupational

asthma

yes following national or
local regulations for
hazardous substdrnces

no

10
no Has (8] yes Select RPD with an APF or Z

a HR been 1SO PL greater than the HR

calculated
goto C.1.2 @7
to determine minimum

required protection level

Has

a-niinimum - 10
no APE.orprotection level yes Select an RPD with an APF or
been.determined using [SO PL greater than the minimum

controlled protection level determined

banding

Select RPD with the
highest protection class

HR: Hazard Ratio
SU ASM: Suitability Assessment
ISO PL: ISO Protection Level

Figure 4 — Adequacy assessment

© IS0 2016 - All rights reserved 9
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10

C

Suitability assessment for selection of RPD

(@)
Consider the following factors:
- Medical limitations

- Facial characteristics

wearer

=rdir

- Corrective lenses
- Communications
- Compatibility with other PPE

task

\_/—\

(15
Consider the following factors:
- Vision
- Mobility
- Communications

- Tools
- Duration
- Wear time

\_/\

Figure 5 — Suitability assessment — Wearer/task

© ISO 2016 - All rights reserved
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| ®
Wotrk lidentify the relevant
rate RPD work rate class
Is supplied es
o breathable y
gas mandated
Mode
of Mod f Mode
odeo
operation Mode of operation: of
operation: sEpplying. operation
filtering breathable gas
mode of operation
is most suited to
the task
(20
Calculate the'breathing gas
volume'needed to identify the
= appropriate class S (Snnnn} or
choose SY
breathable
contami'nant gas
a particle as$essment
Identify the minimum required
class (PL, W, S or SY] for
—¢ supplied breathable gas device
yes a filter that can -
remove the
.::. :Réquiréﬂ :(:;'_13'_5_5:6{:: :
—supplied breathable
Filter o gas RPDe e
assessment, Uy
including Identify the required
filter gas filter type or
change combination filter type
schedule
18 - Required dass of -
Determine the mini- roo-fittering RPD - -
mum gas filter class Bt
o
Determine the filter
change schedule
no Isa yes
suitable filter
available

Figure 6 — Suitability assessment — Work rate, mode of operation, filter assessment, filter
exchange programme, breathable gas supply assessment

© ISO 2016 - All rights reserved
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Figure

12

Environment

Consider the following factors:
- extreme climatic conditions
- non-respiratory hazards

Respiratory
Interface

Special
Applications

7 — Suitability assessment — Intended work, mode of operation, filter assessment and

Consider the following
respiratory interface classes:
- barrier line
- tight or loose fitting

the task require
Special Application
RPD

yes

- ‘Final specification -
--anid class of suitable

“RPD's (see AnnexJ),

change schedule

© ISO 2016 - All rights reserved
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< Special application assessment for selection of RPD

)

{

Firefighting [minimum protection class (PC})
and minimum work rate class W]
- FF5 “Structural Firefighting” R2 [2PC5 W4]

- MA1 “Hazardous material” [2PC5 = W3]

i

Mining [minimum protection class (PC}
and minimum work rate class W]
- MN4 “Mining FF” R2 [2PC5 W4]
- MN3 “Mining FF” R1 [2PC4 2 W2]
- MN2 “Underground Mining”(ex} [2PC1 =z W2]
MN1 “Underground Mining”(non-ex} [2PC1 = W2]

1

Abrasive Blasting [minimum protection class (PC)
and minimum work rate class W]
AB[2PC3 2W1]

- FF4 “Structural Firefighting” R1 [2PC4 2 W2] no s ésffr“z:BRN yes Sglgcct;};aljs

- FF3 “Hazardardous material” [2PC5 = W3] esgca e onl [2PC4]

- FF2 “Rescue” [2PC4 > W3] peonly =
- FF1 “Wildland firefighting” [>PC3 > W2]
I —
* > Seleet cl
i L
CBRN RPD fir selecting CBRN class with no this the first yes P -
the relevant minimum protection class (PC) and entry into undefined [2PE5>W1]
minimum work rate class (W) follow conditions S
the process

Marine [minimum protection class (PC}) there potential Select class

and minimum work rate class W] of exposure of RPD to CBRN 2
- MA2 “Firefighting” [2PC W4] liquid chemicals [=PC52W1]

only.used remotely
fl'em incident side
with decontaminated
personel and
materials

/

Select class
CBRN 1
[2PC42W1]

i

Welding [minimum protection class (RC)
and minimum work rate class.\W]
WE [2PC1 2 W1]

!

Escape [minimum protection class (PC})
and work rate class W]
- ES MN(t) “Mining Escape” [>PC3]
- ES MA(t}¥“Marine Escape” [2PC3]
- ES CBRN(t) “CBRN Escape” [2PC4]
- ES.FE(t) “Escape from fire” [=PC3]
- xxn ES(t) “Escape general filtering” [2PC3]
- ES(t} {Escape general supplied breathable gas”
[=PC3]

+ 24
List all relevant areas of Special Applications
and compare minimum PC and work rate class W

with those determined earlier in the process.
Use the higher class

Figure 8 — Special application assessments

© IS0 2016 - All rights reserved
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7.3 Selection procedure
7.3.1 Hazard assessment

7.3.1.1 General

The hazard assessment shall identify the nature of the hazard(s) present for which respiratory
protection may be required.

7.3.1.1.1 Oxygen deficiency

Th¢ potential for oxygen deficiencies shall be considered. When national or local regulations that
relate tofoxygen deficiency levels exist, these should be followed.

7.3.1.1.2 Identification of contaminants

Thd contaminant(s) likely to be present as gas, vapour or particle shall be idertified.

All matetials used, produced or stored, including raw materials, end products; by-products and wastss,
should b reviewed by assessing the work process and by referring toxthe safety data sheets (SDS).
From thi review, the contaminant(s) that may be present in the workplace shall be identified.

National|or local regulations that relate to specific contaminants/fe:g. asbestos, lead, benzene) shall be
followed| If the contaminant is unknown and if there is a national or industry guidance document that
is specific to the task, then the assigned protection factors (APF) or the recommended Protection Level
shall be ¢hosen.

When thle contaminants cannot be identified and no’guidance is available, the hazard is considerqd
unknowf and the atmospheres shall be considered IDLH, and only breathable gas supplying RPD with
the high¢st APF or protection class shall be selected.

Thg foreseeable worst-case airborneexposure concentrations of contaminants in the atmosphefre
shall be dletermined. If the contaminant concentration is unknown and if there is a national or industfy
guidancd document that is specific to the task, then the assigned protection factors (APF) or the
recomme¢nded Protection Level shall‘be chosen.

@ Thée occupational exposure’limits or the safe exposure levels shall be identified for contaminants
where ayailable. Where ne OEL is published for the contaminant and there are no national or locpl
regulatidns that relate te the contaminant, then control-banding method may offer a solution; see C.1.3.
If the control bandingmeéthod cannot be used, then select an RPD with the highest protection class.

Dog¢s the potential for IDLH conditions exist? An IDLH atmosphere is one that poses an immediate
threat to life; would cause irreversible adverse health effects, or would impair an individual’s ability to
escape. If is-ah atmosphere where the potential exists where one could not escape without the aid of dn
RPD. SEI LtiUll Uf RPD fUl VVUl}\ ill IDLII dtlllUDp}lCl TS oha}} LUllDidCl thc lllCt}lUd Uf CDLQ}JC ill t}lC A" t
that the primary RPD mode fails, including level during the escape. IDLH levels may be established by
national or local regulations or published by professional bodies. If there is uncertainty whether the
concentration is above or below IDLH, the atmosphere shall be considered to be IDLH.

7.3.2 Adequacy assessment

7.3.2.1 General

The adequacy assessment determines the minimum protection required from the RPD for adequate
protection against the identified hazardous substance and/or oxygen deficiency.
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7.3.2.2 Methods for determining the protection required:

The required protection shall be determined by one of the following methods:

a) @ following national or local regulations that specify the type of RPD, APF or protection class for
specific contaminants;

b) following national or local regulations for hazardous substances that are classified as
carcinogens or mutagens, or are a potential cause of occupational asthma. These may require that
1 pa | ph s 1 - 1.1 des 1.1 4= 1 H 11 £ slal 4 1 1
ﬁApUbulC pDCICUULCU LU dS ITUW dS 151 CdbUlldUly lJl dULlLIL4dUIT Ul LCLlllllLdlly ITASIUIC AdIlU LU U ow any
control or exposure levels/limits;

c) calculating the hazard ratio using the determined foreseeable worst-Case [airborne
concentration (see C.1.2) and the relevant occupational exposure limit values;

The hazard ratio (HR) can be calculated using Formula (1):

HR = “Cout 6]
PC;

n
where
CCout is the contaminant concentration outside the RPD;

PCi, isthe permissible concentration allowed inside.the respiratory interface, i.e. OEL.

d @ using the “control banding method”. (Fhe control banding method utilizes th¢ hazard
statements associated with the hazardous substance(s) being used or generated, combihed with
the potential for inhalation exposure based on the amount of substance used and its dusftiness or
volatility. See C.1.3.

713.2.3 Use of Assigned Protection Factors (APF)

CD Where nationally accepted APF are used, an RPD having an APF higher than the hazard ratio (HR)
shall be selected.

APF relate to the protection provided by specific design types and classes of RPD and thesg will be
d|fferent than the ISO/RPD classifications. RPD complying with the performance standprds are
classified based onldaboratory performance measured in accordance with ISO 16900-1, and therefore,
RPD of the samé€ basic design can have different laboratory performance and can therefore fall into a
d|fferent pratection class (PC).

Nptional oivocal regulations can require that RPD be selected using APF or equivalent. In this|case, the
aflequaey assessment and related flow chart (see Figure 4) provide a method for using APF.

The PC is the class of respiratory protection allocated to an RPD as a result of laboratory testing. The
PL is the level of protection associated with the PC that is expected to be provided to wearers when the
RPD is used within an effective RPD programme as described in this part of ISO 16975. The PL is used
in the selection process. These can be found in the Selection Record Form; see Annex J.

For oxygen-deficient atmospheres, a supplied breathable gas RPD of class SY ES or class S shall be
selected. The PC needed depends upon the concentration of any hazardous substance(s) present.

For working in IDLH atmospheres, only supplied breathable gas RPD shall be selected. The
minimum PL shall be determined by the hazard ratio in the adequacy assessment (See C.1). When class
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SY RPD, e.g. airline RPD, is selected, it shall be combined with a class ES (escape only RPD) or class S
RPD, e.g. self-contained breathing apparatus.

For oxygen-deficient atmospheres, a supplied breathable gas RPD with a protection class of at least PC4
shall be selected.

For escape from oxygen-sufficient IDLH atmosphere, an RPD of class ES with the minimum PL
determined by the hazard ratio in the adequacy assessment shall be selected.

For escape from oxygen-deficient IDLH atmospheres, only a supplied breathable gas RPD of class SY ES
or class §

When cl
device) d
upon the

7.3.3

7.3.3.1

The suit4

wea
task
worl
envi

any

7.3.3.2

The

a)

b)

d)

16

Mediical limitations. The pregramme administrator shall arrange for appropriate medichl

asse
from

NOT

Faci
wea
cons

region. Body jewellery which affects the fit shall be removed while wearing the RPD, or a differept

with a protection class of at least PC4 shall be selected.

hss SY RPD, e.g. airline device, is selected, it shall be combined with a class ES, (escape only
r class S RPD, e.g. self-contained breathing apparatus. A higher PC can be needed idepending
concentration of any hazardous substance(s) present.

uitability assessment

General
ibility assessment shall consider the following:

"er;

K rate;
fonment;

special application.
Wearer

suitability assessment for the wearer shall consider the following factors.

ssment, in accordance with national or local regulations, to ensure that the individual is frge
any condition that ntay-preclude or limit the use of RPD.

£ Further infgrmation is given in D.2.1.

hl characteristics. The RPD selected shall accommodate the facial characteristics of the
'er, such-a§ deep scars or grooves. Where these facial characteristics prevent a good fit,
ider thexuse of a loose-fitting respiratory interface, which does not rely on a tight seal in thjis

type

of RI may be considered.

NOTE Further information is given in D.2.2.

Hair. No hair comes between the sealing surfaces of a tight-fitting respiratory interface and the
wearer’s skin, or interferes with the function of the RPD, e.g. interference with the operation of
valves shall not be permitted. Where any hair comes between the sealing surface, the use of loose-
fitting respiratory interface, which do not rely on a tight seal in this region may be considered.

Corrective lenses. The RPD shall be able to accommodate corrective lenses (spectacles or contact
lenses) if needed.

NOTE Further information is given in D.2.3.
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e) Communication. The RPD shall permit communication to the level needed for the task (e.g.
speaking, hearing and visual communications).

NOTE Further information is given in D.2.4.

f) Compatibility with other PPE. Different items of PPE shall not interfere with the RPD during use,
preventing one or more of the components from working correctly. Where possible, RPD, where the
different forms of protection required are integrally combined, (e.g. RPD providing eye, face, head
and respiratory protection) should be considered.

I A a) a £ s a . a D r
M) I'Ul LIITT ITITTUT ITIAdUIVUIL 1S sxvcu I ij.4.J.
713.3.3 Task

CE Suitability assessment for the task shall consider the following factors.
a] Vision. Special needs for vision, e.g. magnification, clarity or wide field of wiew, shall be copsidered.
NOTE Further information is given in D.3.1.

b] Mobility. Mobility requirements demanded by the task and lecation can limit the typ¢ of RPD
that can be used safely. Confined spaces require special considerations. RPD that does noft impede
mobility shall be selected.

NOTE Further information is given in D.3.2.

c] Communications. Communication requirementsshall be taken into consideration especially
for confined spaces and IDLH atmospheres. RPD with speech transmitters and RPI) models
incorporating voice amplifiers or radios should'be considered to aid communications.

NOTE Further information is given in D.3:3.

d) Tools. Use of tools (e.g. welding equipment, equipment used during spraying operations and power
tools) can influence the performance of RPD and shall be considered. RPD compatible [with the
tools shall be selected. If the RRP’ and air-powered tools are connected to the same air supply, it
shall be ensured that the compressor can supply enough air for both at the same time [and that
the air supplied to the RPD remains of breathable quality (see 7.6.3.2). This practice can|result in
excess oil in the breathable gas. Some types of RPD, e.g. compressed breathable gas supplied RPD,
are equipped with an ait take-off for air-powered tools. Preferably, the RPD air supply andother air
sources should be(Kept separated. Any national or local regulations prohibiting the supply of both
RPD and tool from the same air source shall be followed.

NOTE Further information is given in D.3.4.

e] Duratien. Task duration (including any preparation, entry, exit and decontamination time) shall
be eensidered in order to establish the requirements for the service life of the RPD. D¢pending
upen the type of RPD, this shall include consideration of breathable gas capacity, battery life, filter
service life and a filter change schedule.

NOTE Further information is given in D.3.5.

f) Wear time. This is the length of time the RPD has to be worn continuously to perform the task. For
some types of RPD, the maximum possible wear time and frequency of use may be limited due to
wearer comfort and physical burden. Using assisted RPD can help minimize fatigue and discomfort.
Any national or local regulations concerning wear time shall be followed.

7.3.3.4 Workrate

The expected work rate shall be determined in order to select RPD with the appropriate work
rate class.
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Four work rate classes, W1, W2, W3 and W4, are designated for RPD; however, those with standardized
connector according to ISO 17420-3 are limited up to work rate W2.

To determine the required work rate class, the highest class according to the descriptions in Table 1
shall be selected.

NOTE Further information on work rates and work activities is given in ISO/TS 16976-1.

Table 1 — Work rates and examples of corresponding activities

Work rdte class Work Examples of work and activities

Average for full work shifts including breaks

Sitting at ease: light manual work (writing, typing, drawing, sewing
bookkeeping); hand and arm work (small bench tools, inspection;assembly
or sorting of light materials); arm and leg work [driving vehicle in norm4l
conditions, operating foot switch or pedal, standing drilling (small parts
milling machine (small parts), coil winding, small,atmature winding,
machining with low power tools]

To:

Sustained hand and arm work (hammeringin nails, filing); arm and lejg
work (off-road operation of lorries, tractorsor construction equipment);
arm and trunk work (work with pneumatic hammer, tractor assembly,
plastering, intermittent handling ofmoderately heavy material, weeding,
hoeing, picking fruits or vegetables)pushing or pulling light-weight carts
or wheelbarrows, forging); walking at a speed of up to 5,5 km/h

W1 Light to moderate

Average for full work shifts\including breaks

Intense arm and trupkéwork (carrying heavy material, shovelling,
sledgehammer work, sawing, planing or chiselling hard wood, hand mowing,

digging, pushing orpulling heavily loaded hand carts or wheelbarrows,
chipping castings;-concrete block laying)

To:

Very intehse activity at fast pace; working with an axe; intense shovellin
or digging; climbing stairs, ramp or ladder; walking quickly with sma
forms;running; walking at a speed greater than 5,5 km/h

Heavy to very
heavy

— 0q

Continuous work for up to 2 h without breaks

Safety and rescue work with heavy equipment and/or persong
protective equipment; fit individuals pacing themselves at 50 % to 60 %
their maximal aerobic capacity; walking quickly or running with protectiv
equipment and/or tools and goods; walking at 5 km/h and 10 % elevatio

=0 e —

Very,&ery heavy to | To:

extremely heavy |continuous work for up to 15 min without breaks.

Rescue and fire-fighting work at high intensity; fit and well-traine
individuals pacing themselves at 70 % to 80 % of their maximal aerobi
capacity; searching contaminated spaces; crawling under and climbinl
over obstacles; removing debris; carrying a hose; walking at 5 km/h an|
15 % elevation

=200 0 =&

Continuous work for less than 5 min without breaks

Rescue and firefighting work at maximal intensity; fit and well-trained
w4 Maximal individuals pacing themselves at 80 % to 90 % of their maximal physical
work capacity; climbing stairs and ladders at high speed; removing and
carrying victims; walking at 5 km/h and 20 % elevation

7.3.3.5 Mode of operation

The mode of operation gives the primary means of supplying the wearer with breathable gas, i.e.
filtration or breathable gas supply.
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National or local regulations can exist (e.g. asbestos, lead, benzene) that mandate the use of supplied
breathable gas RPD.

Where the hazard assessment indicates that either filtering RPD or supplied breathable gas RPD could
be used, the choice of RPD mode of operation most suited to the task should depend on the output of the
suitability assessment and the limitations of the RPD. Further information is given in A.2 and A.3.

7.3.3.6 Filter assessment

( 8 ]‘AI] 4] P | b I 4 4] 4 PR | £ilo H DD - b o] 4] 1 b f h
-/ VVIICIT UIT TISK dSSTSSIITIIT HIUILALTS Uidl d Pdl LILIT THITHITS N D 15 SUILAUIT, UHT STITU LT no t e

appropriate particle filtering RPD shall be determined by the required PL and work rate.

Where the risk assessment indicates that a gas/vapour or combination filtering RPD is suitlable, the
s¢lection of the appropriate type and class of filter will depend on many workplace factogs. These
irffclude contaminant(s), their concentration(s), work rate, task duration, tempetature and Qumidity.
Ukers should seek guidance from the gas filter manufacturer about the filtercclassification td be used
ahd whether the contaminant can be removed by filtration at all.

NPTE Further information is given in A.2.3.3, A.2.3.4, A.3.3 and Annex I.

7|3.3.7 Filter change schedule

C@ A filter change schedule shall be established, so that the\filters are changed prior to their end of
s¢rvice life. Filters marked for single shift use only or that have time limitations shall be replaced in
a¢cordance with the manufacturer’s instructions for usé.

DTE Further information is given in A.3.3 and B.2.%

N
Fllter(s) shall be replaced with new filter(s) of'the same type and class. When more than ong filter is
uped on an RPD, all filters shall be replaced atthe same time.

7|3.3.8 Calculation of breathable gas volume needed for the task

C@ Supplied breathable gas RPD that have a fixed volume of breathable gas (self-contained) are
classified by the volume of breathable gas available, and are designated by the letter S followg¢d by the
vplume in litres.

The minimum volume of ‘the breathable gas needed for the duration of the task, including entry and
exit, shall be established by using the calculations below. A wearer’s actual air consumption ir} use will
change the useable"duration of the breathable gas volume.

—+ For work‘rate W1 (light to moderate): Volume needed = duration of task (min) x B0 1/min
(e.g. 20 min x 30 I/min = 600 1).

—+ Forwork rate W2 (heavy to very heavy): Volume needed = duration of task (min) x 40 I/mjn.

Eorazor Jerat a2 (Unru uarvhaavutoaytearmaalobhaa g N Vol amandad Ayt on oft S ol (a0 501 min
T-OFWoTrKHatE Vv STV ey Ve ynta vy toexctr ety nea vy v orthe e eaca=atiationoreasctittt 3) .

— For work rate W4 (maximal): Volume needed = duration of task (min) x 65 1/min.

Alternatively, a supplied breathable gas RPD that has an external supply of breathable gas may be
selected; these are classified “SY”.

7.3.3.9 Environment

Suitability assessment for the environment shall consider the following factors.

a) Extreme climatic conditions. Extreme climatic conditions can affect the performance of RPD or
wearer comfort, both of which can lead to a loss of protection and reduction in service life of the
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RPD. Elements that shall be assessed include the range of temperature and humidity, wind velocity

and

increased or decreased pressure in the environment in which the RPD is to be used These

elements might have an impact on the core body temperature of the wearer, which may reduce the
amount of time the RPD wearer can work.

NOTE Further information is given in D.5.1.

b) Non-respiratory hazards. Hazards such as sparks, abrasion, electromagnetic compatibility can
affect the performance of RPD. RPD to be used in such environments shall be selected accordingly.
Advice from the RPD manufacturer should be sought on the suitability of the RPD for the

envi
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. Further information is given in D.5.2.
Respiratory interface

class of the R], i.e. the barrier line used and whether it is tight-fitting or logse-fitting shall e
ed based on the factors given in 7.3.3.2 and 7.3.3.3.

Further information is given in A.2.1
Special applications

D for special application are classified by the unique siazards in which they are used and
h additional performance requirements have beenudefined. Special applications include
ing, Chemical, Biological, Radiological and Nuclear (€BRN), Marine, Mining, Abrasive blastinjg,
and Escape. More than one special application maj/be applicable for the task or environmerit,
tural firefighting concurrent with a CBRN envirenment.

e above special applications that apply shallbe identified.

Further information is given in 7.3.3.12.

cial applications have minimur protection class and work rate class requirements. Specifl
pn Escape has minimum protection class at a given flow rate.

al applications shall be\listed and compared with the previously determined minimum
n class, PC, and work rate class, W. If they are different then the highest shall be selected.

Special application class

1 General

g

pplications specify different areas of RPD use with specific performance requirement
h protection class (PC) and work rate class (W) are set according to the performance standard

K

and are

shown in 7.3.3.12.2 to 7.3.3.12.8. These classes shall be met in order to be classified for the

special application. Higher PC and W classes shall not be excluded.

Special a

pplications (see Annex C) include

— Firefighting,

— CBRN,

— Marine,

— Mini

ng,

— Abrasive blasting,

20
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— Welding, and
— Escape.

Special applications RPDs are designated by alpha-numeric designation.

RPD designated for special applications are required to comply with additional performance
requirements (e.g. additional resistance to heat and flame for RPD intended for use in firefighting).

7.3.3.12.2 Firefighting class

application. These specific applications are: Wildland firefighting, Rescue, Hazardous ‘mate

wihen high thermal exposure is involved); see Table 2 and Table I.1.

Table 2 — Firefighting classes

RPD for Firefighting are designated by FF, followed by the numeric designation for specifig firpfighting

rials and

Structural firefighting, where two levels of environmental conditions are covered (FF5“to be|selected

Class Application Mini_m}lm protection class and
minimum work rate class
FF5 Structural firefighting Type R2a >PC5 2W+4
FF4 Structural firefighting Type R1 >PC5 2W3
FF3 Hazardous materials >PC5 2W3
FF2 Rescue 2PC4 2W3
FF1 Wildland firefighting >PC3 2W2
al  Type R2 includes higher level of thermal exposure than Type R1.

~

3.3.12.3 Chemical, Biological Radiological-and Nuclear class

application; see Table 3 and Table I.1.

If| the exposure conditions are potentially classifiable as “CBRN” (chemical-biological-rad
npiclear), then the flow chart shown in Figure 8 shall be followed after completion of the full
ptocess ending with the suitability assessment.

ith such guidance'should be ensured prior to using the flowchart.

g
\
All requirementsAor selection of RPD established in the rest of the selection process shall be
\
g
d

bfines-the class of CBRN RPD.

Table 3 CBRN classes

RPD for CBRN are designated by CBRN followed by the numeric designation for specific CBRN

ological-
selection

If]is noted that national guidance may exist to provide the definition of a CBRN event and/or|{national
hidance may define respiratory protective device selection criteria for use in these events. Familiarity

followed

ith respectto the selection of CBRN RPD (including determination of filtering or supplied bijeathable
s requitements, work rate and minimum protection class). The CBRN RPD selection flow chart only

Minimum protection class and

Class Application minimum work rate class
CBRN3 First on-scene responder >PC5 2W3
CBRN2 Responder >PC5 >W1

(known threat environment)

CBRN1 Receiver/first receiver >PC4 2W1
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7.3.3.12.4 Marine class
RPD for Marine are designated by MA followed by the numeric designation for specific Marine

application. These specific applications are: Firefighting and Hazardous materials; see Table 4 and
Table I.1.

Table 4 — Marine classes

s Minimum protection class and
Class Application -
minimum work rate class
MAR Firefighting >PC5 =W4
MAR Hazardous materials >PC5 =2W3

7.3.3.12|5 Mining class

RPD for|Mining are designated by MN followed by the numeric designation fof~specific Mining
applicatipn. These specific applications are: Underground non-explosive atmosphere, Undergrourd
explosive atmosphere and Firefighting and Rescue, where two levels of envirorimental conditions aye
covered [MN4 to be selected when high thermal exposure is involved); see Table 5 and Table I.1.

Table 5 — Mining classes

Claks Application Mini.m}lm protection class and
minimum work rate class
MN4 Firefighting and Rescue Type R22 >PC5 W4
MN3 Firefighting and Rescue Type R1 >PC4 >2W2
MN2 Underground mining explosive >PC1 2W2
MN1 Underground mining non-explosive >PC1 2W2
NOTE Foy further information about explosive atmosphere,see D.5.2.3.
a  TypeR2 includes higher level of thermal exposure than Type R1.

7.3.3.12|6 Abrasive blasting class

RPD for|Abrasive blasting are desighated by AB followed by the numeric designation for specifiic
abrasive|blasting application. Currently, only one numeric designation has been identified; see Table|6
and Tablg I.1.

Table 6 — Abrasive blasting classes

L Minimum protection class and
Claks Application L
minimum work rate class
AB1 Abrasive blasting >PC3 2W1

7.3.3.121Z Wnlding class

RPD for Welding are designated by WE followed by the numeric designation for specific welding
application. Currently, only one numeric designation has been identified; see Table 7 and Table 1.1.

Table 7 — Welding classes

L Minimum protection class and
Class Application .
minimum work rate class
WE1 Welding 2PC1 2W1
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7.3.3.12.8 Escape class

RPD for Escape only are designated by ES followed by the specific application and the duration in
minutes. Escape RPD can be filtering or supplied breathable gas RPD.

Escape general filtering RPDs are designated by ES followed by the gas type, e.g. ES OV (t).

Escape general, supplied breathable gas RPDs are not designated for a specific contaminant; see Table 8,
Table 9 and Table 1.1.

Table 8 — Escape classes

Class Application Durl;lai;ion Minimurcl} ;);;utection
ESMNt Mining Escape “tb” >PC3
ESMAt Marine Escape “t” >PC3
ES CBRN t CBRN Escape “t” >PC4
ESFFt Escape from fire “t” 2PC3
ESXXat Escape general filtering RPD “t >PC3
ESt Escape general supplied breathable gas RPD “t” >PC3
al  XXisthe type of gas filter.
bl The “t” values are listed in Table 10.

Table 9 — Designated durations

“t7 — Designa!ted duration Steps
min
5to 30 (5, 10, 15, 20, 25, 30)a 5 minutes
30 to 60 (40, 50, 60) 10 minutes
60 to 120 (90, 120) 30 minutes
120 and above (180, 240xx) 60 minutes

al  15-minute minimum for ES CBRN:

74 Fit testing

~

4.1 General

Aksessment of-fit/is an essential part of an effective respiratory protection programme. Tight-fitting
r¢spiratory interfaces, those that have a face or neck seal (classes bT, cT and dT), will not provide
optimum, performance if they do not fit and therefore need to be fit tested on the individuals who will
wiear thé:RPD. All other respiratory interfaces do not require a fit test.

Allcwearers of tight-fitting RPD shall pass an appropriate qualitative fit test (QLFT) or quantitative fit
teST (QNFT) as described in ISU 16975-3. The fit test shall be performed prior to the RPD being first
issued to the wearer during the selection process and shall be conducted by a competent person. Before
being fit tested, the wearer being fitted shall be trained on proper RPD donning and the purpose and
procedures for the fit test. The wearer being fit tested shall be free from hair in the area of the sealing
surface of the RPD during the fit test and subsequent RPD use.

National or local regulations can require periodic repeat fit testing. It is recommended that it be done at
least annually.

All tight-fitting respiratory interfaces shall be fit tested in the unassisted filtering mode regardless of
the mode of operation in which the RPD is used. For breathable gas RPD and assisted RPD, this can
be accomplished by temporarily converting the respiratory interface into a filtering RPD by using
appropriate filters, or by using an unassisted filtering RPD with an identical respiratory interface
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sealing surface. Either qualitative or quantitative fit testing methods may be used where appropriate.
Qualitative fit testing may only be used where a required fit factor (RFF) of 100 or less is needed.
Quantitative fit testing shall be used when the required fit factor is greater than 100. The quantitative
fit factor (QNFF) measured shall be equal to or greater than the RFF.

The RFF determines which fit test methods are acceptable.
— For RFF, up to 100 QLFT or QNFT may be used.
— For RFF from 1 000 to 2 000, only QNFT may be used.

Table 10{and Table 11 summarize the RFF needed for tight-fitting RPD and the acceptable fit testing
methods

Table 10 — Required fit factors (RFF)

PC class Required fit factor
6 2000
5 2000
4 1000
3
2 1002
1
a  Validated FF of QLFT.

Table 11 — Acceptable fit testing methods

PC class QLFT QNFT
6 No Yes
5 No Yes
4 No Yes
3 Yes Yes
2 Yes Yes
1 Yes Yes
NOTE Further information on fit testing is given in
1SO'16975-3.

7.5 Trpining

7.5.1 (General

All people inyolved in the RPD programme shall be adequately trained. The training content, methog,
and freqpency should be matched to the inhalation exposure risks involved and the complexity of the
RPD used.

Records of training shall be retained (see 7.10).

NOTE National or local regulations may specify training programme content and training frequency, e.g.
annually.
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7.5.2 Training programme elements

7.5.2.1 RPD wearer
The training programme shall include the following elements, where applicable:
a) RPD programme policies;

b) need for RPD;

cyTrazards, Tisksand the consequences of not wearing the RPD;
d) type of RPD being provided;

e] how the RPD works;

f] pre-use checks;

correct donning, use and doffing;

h) cleaning and maintenance;

i)] correctstorage;

j)l reporting of RPD malfunctions;

k] cautions, limitations and capabilities of the RPD;

)| medical signs/symptoms that prevent effective useof RPD;
nl) other special training needs — special use, ete;

n) including emergency situations.

716 Use

716.1 General

nlanufacturers’ instructions for use and the training received.

functioning propé€rly, the wearer shall exit the hazardous area immediately.

716.2 Pre-use checks

tjaining received.

RPD shall only be used in the configuration(s) permitted by the manufacturer, in accordance

Al]l pre-use checks shall be carried out in accordance with the manufacturer’s instructions

with the

Ifl the wearer smellS;tastes or otherwise senses a contaminant, or determines that the RFD is not

and the

Pre-use checks shall'include the Tollowing, where applicable:

a) inspectthe RPD integrity;

b) where filters are used, check that the filters are the right type and class, fitted correctly, not

damaged, are within shelflife and have not reached the end of their service life;

c) for assisted RPD, check that the manufacturer’s minimum design flow rate is supplied and/or the

manufacturer’s minimum design condition is fulfilled;

d) for supplied breathable gas RPD, check for the correct supply pressure and/or flow rate;

e) conduct a wearer seal check each time a tight-fitting RPD is donned;

© ISO 2016 - All rights reserved
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re the RPD has integrated communication equipment, check for correct operation.

RPD shall only be used when all pre-use checks are satisfactory.

7.6.3 Filter change schedule (filtering RPD)

The filte

NOTE

7.6.4 Breathable gas quality

7.6.4.1

For supplied breathable gas RPD, the supply system shall deliver breathable gas in suffi€ient qualit
quantity|and at the required pressure for each wearer.

The qualfity of the breathable gas shall be checked regularly by a competent person.and records kept.

Where n

7.6.4.2

The minfimum requirements for breathable air quality given below are applicable to low pressure

systems

When m

— oxygen content with a volume fraction of 19,5 % to 23,5 %;
— carbpn monoxide < 10 ml/m3;

— carbpn dioxide <1 000 ml/m3;

— vola

— oil, garticulate and condensate < 2 mg/m3;
— odoyr — no significant odour pr taste;
— watgr content.

The dew]|point shall be-sufficiently low to prevent condensation and freezing. Where the RPD is use

and stor
tempera

7.6.4.3

The min

r(s) shall be changed in accordance with the established filter change schedule.

For further information, see 7.3.3.7.

General

Y,

htional or local regulations exist for the breathable gas quality, then these shall be met.

Breathable air for low pressure supplied breathable gas RPD

unless otherwise specified by national or local regulations or standards.

pasured at normal atmospheric conditions (1 013 hPa.and 20 °C), the following shall apply:

ile organic compounds (as methaheequivalent) < 25 ml/m3;

o

bd at a knowf@temperature, the pressure dew point shall be atleast 5 °C below the likely lowe
ure

12
ot

Breathable air for medium and high pressure supplied breathable gas RPD

mimreairementsfor-breathableairgualtveiven-below are abphecabletomedivm-andBich
......... e meRtsHororeattianrea oty gveoBereY appricanrete-eartHnaRea it

pressure systems, unless otherwise specified by national or local regulations or standards.

When measured at normal atmospheric conditions (1 013 hPa and 20 °C), the following shall apply:

— oxygen content with a volume fraction of 19,5 % to 23,5 %);

— carbon monoxide < 5 ml/m3;

— carbon dioxide < 500 ml/m3;

— volatile organic compounds (as methane equivalent) < 25 ml/m3;

— oil, particulate and condensate < 0,5 mg/m3;

26
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— odour — no significant odour or taste;

— water content.

The dew point shall be sufficiently low to prevent condensation and freezing. Where the RPD is used
and stored at a known temperature, the pressure dew point shall be atleast 5 °C below the likely lowest
temperature. Where the conditions of usage and storage of the compressed air supply is not known, the
pressure dew point shall not exceed —11 °C to which any part of the system is exposed.

The maximum water content of air measured at atmospheric pressure given in Table 12 shall be used.

Table 12 — Water content of compressed aira

. Maximum water content of air measured at
Nominal pressure . o
atmospheric pressure and 20 °C
MPa
mg/m3
0,5 290
1,0 160
1,5 110
2,0 80
2,5 65
3,0 55
4,0 50
4,0 to 20,0 <50
>20,0 <35

Application of Table 12 will ensure compliance with this part of ISO 16975 and
is the preferred approach. An alterhative method can be used to take account
of local ambient temperatures, but*the calculations are complex. A competent
person would need to carry out a detailed risk assessment in order to ascertain
minimum requirements.

NOTE Further informatien on compressed air is given in Annex E.

a  Table 13 to Table:d6 have been taken from Reference [7].

The water content of compressed air in relation to cold environment is given in Table 13.

Table 13 — Water content of compressed air in relation to cold environment

o A Pressure
Humidity in air (MPa)
mg/m3

50 35 30 20 <1
-5°C 130 170 | 220 | 220 | 220
-15°C 40 50 75 | 90 | 220
Ambient -25°C | 15 20 | 25 | 35 | 220
Temperature o or i < 1C N 290
LUL) T o pavy LJ LJ ~\J e J
-40°C 5 10 10 15 110
-50°C 5 5 5 5 30

7.6.4.4 Breathable oxygen for supplied breathable gas RPD

Where oxygen is a source for the RPD, the purity and contaminant levels shown in Table 14 apply.
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Table 14 — Composition of breathing oxygen

Component Concentration at atmospheric pressure
and 20 °C
Oxygen >99,5 %
Water <15 mgm-3
Carbon dioxide <5 ml m-3 (ppm)
Carbon monoxide <1 ml m-3 (ppm)
Qil <0,1 mg m-3
Total volatile non-substituted
hydrocarbons (vapour or gas) as methane <30 ml m-3 (ppm)
equivalent
Total chlorofluorocarbons and halogenated <2 ml m-3 (ppm)
hydrocarbons - PP
Other non-toxic gases? <0,5 %
a  These gases include argon and all other noble gases (see Reference [11]).
7.6.4.5 | Breathable gas mixtures for supplied breathable gas RPD
7.6.4.5.1 General
Where ghses specified in Table 15 and Table 16 are mixed to produee breathable gas, the resultant gas
mixtureg shall be within the limit values as given for the particular gas mixture, shown in Table 15 and
Table 16
As the pyrity and contaminant levels of the gases used formixing are specified in Table 15 and Table 15,
it is only[the ratio of the mixing that needs to be confirmed. Therefore, post mixing, the oxygen content
shall be fested to confirm that the correct mixture hds been achieved.
7.6.4.5.7 Oxygen and nitrogen gas mixtures for supplied breathable gas RPD
Where okygen and nitrogen gas mixtures are a source for the RPD, the purity and contaminant leve]s
shown ir] Table 15 apply.
Table 15 — Composition of oxygen and nitrogen gas mixtures
Component Concentration at atmospheric pressure
and 20 °C
(Jxygen mixtupescontaining
<20 % by velume (Stateda + 0,5b) %
>20 % hy_velume (Stateda + 1,0b) %
Nitrogen Remainder
Water <15 mg m-3
arpom atoxtae 5T TS (ppim)
Carbon monoxide <3 mlm-3 (ppm)
0il <0,1 mg m-3
Total volatile non-substituted hydrocarbons 3
. <30 ml m-3 (ppm)
(vapour or gas) as methane equivalent
Other non-toxic gases¢ <1%
a  Percentage as stated by the supplier.
b Tolerance value is a percentage of the total gas mixture.
¢ These gases include argon and all other noble gases (see Reference [11]).
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7.6.4.5.3 Oxygen and helium gas mixtures for supplied breathable gas RPD

Where oxygen and helium gas mixtures are a source for the RPD, the purity and contaminant levels
shown in Table 16 apply.

Table 16 — Composition of oxygen and helium gas mixtures

Component Concentration at atmospheric pressure
P and 20 °C
ﬂs(vgpn mixtures (‘nnfnining
<10 % by volume (Stateda £ 0,25b) %
>10 % to <20 % by volume (Stateda + 0,5b) %
>20 % by volume (Stateda + 1,0b) %
Helium Remainder
Water <15 mg m-3
Carbon dioxide <5 ml m-3 (ppm)
Carbon monoxide <0,2 ml m3(ppm)
0il <0,8\mg m-3
Total volatile non-substituted hydrocarbons i
. <80.ml m-3 (ppm)
(vapour or gas) as methane equivalent
Hydrogen <10 ml m-3 (ppm)
Other non-toxic gases¢ <0,5 %

a  Percentage as stated by the supplier.

b Tolerance value is a percentage of the total gas mixture.

¢ These gases include argon and all other noble, gasés (see Reference [11]).

7\7 Maintenance Procedures

The RPD maintenance procedures shall address the following, as appropriate:
inspection;

b] decontamination;

c] cleaning and/or disinfecting;

d) routine maintenanee (including performance checking);

e] filling of breathable gas cylinders;

f] repair;

g) dispesal.

These procedures shall be established and carried out by competent persons in accordance |with the
manufacturer’s istructions.

The frequency of inspection shall be at least monthly or in accordance with national or local regulations.

The inspection for hydrostatic test date shall be conducted prior to filling of any breathable gas cylinder.
If out of date, the cylinder shall not be filled.

RPD, other than those designated for single shift use only, shall be cleaned and disinfected at the
following intervals.

— RPD for the exclusive use of an individual shall be cleaned and disinfected as often as necessary to
be maintained in a sanitary condition.
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— RPD used by more than one individual shall be cleaned and disinfected before being worn by

diffe
— RPD

rent individuals.

used in fit testing and training shall be cleaned and disinfected after each fit test.

RPD that have undergone decontamination, reconditioning, leak testing and/or reassembly shall be
inspected and recommended for reuse. Repairs or adjustments to RPD shall be made only by competent
persons and shall use only the RPD manufacturer’s parts designed for the RPD.

Records of the maintenance shall be retained (see 7.10).

NOTE

7.8 Storage

7.8.1 (

All RPD
prevent

7.8.2 [Escape devices

Escape §
containe

7.9 Pr
The RPI

person af a frequency appropriate to the hazard and cemplexity of the RPD programme to ensure th

the prog
The prog
The freq

Where m
evaluate

NOTE

7.10 Racords and recérd keeping

Records

Records
toxicity

Further information is given in Annex G.

heneral

shall be stored in accordance with the information supplied by the manufacturer in order {
ontamination, damage and deterioration of the RPD.

PD placed in work areas shall be quickly accessible at all, times, and the storage cabing
I or holder shall be clearly marked.

pgramme review

Programme administrator shall ensure that«the programme is reviewed by a compete

rfamme is being implemented effectively.
ramme elements shall be reassessed when there has been a change in conditions.
hency of the review shall be at least:annually or in accordance with national or local regulation|

edical checks and biological monitoring are performed, the information derived can be used {
the effectiveness of the respiratory protection programme.

Further information js.given in Annex G.

hnd record:-Kéeping are essential elements of the RPD programme.

required-by this part of ISO 16975 shall be maintained for a time period appropriate to t
hnde latency of diseases associated with the contaminants concerned and at least for t}

K

Nt
ht

v

le
1

minimun

hperiod required by any national or local regulations or standards.

The follo

wing shall be recorded:

a) risk assessment, including all results from the hazard assessment, and the information used in the
adequacy and suitability assessment;

b) the selection procedure, and the RPD selected;

c) any statement of the fitness to wear RPD;

d) brea

thable gas quality checks;

e) the date, location and type of training received, details of the type(s) of RPD for which training has
been received, and by whom;
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the date, inspection details, identification of the RPD and remedial action taken (if any);

g) fittestrecords;

h) the RPD programme review.
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A.1 General

A1l1

There arf two modes of RPD — filtering RPD and supplied breathable gas RPD.

A.1.2

Filtering| RPD contains at least a respiratory interface and filter(s); these comiponents can be integr
or separ

Key

1  wearer

2 respiratory interface with integral filter

Key

Annex A
(informative)

Types and components of RPD

Modes of RPD

Filtering RPD

1

Figure A.1 — Schématic diagram of respiratory interface with integral filter

1

2 3

ate. Filtering RPD remove (by, e.g. filtration, adsorption or chemical reaction) hazardous
substandes present in the ambient air before being inhaled by the wearer. The air is drawn through t}
filter(s) ¢ither by the wearer’s inhalation action or with the assistance ofa blower unit.

hl

1

ST
L

1  wearer

2 respiratory interface
3 filter

32

Figure A.2 — Schematic diagram of respiratory interface with separate filter
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M
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wearer

respiratory interface
blower unit

filter

AW N RO

and filter

Al1.3 Supplied breathable gas RPD

uhcontaminated breathable gas to the wearer. This can be achieved by a number of means.

the RPD.

the wearer.

Sl

EY.

A earel

K

1

2 respiratory interface

3  breathable gas supply chain
4

breathable gas source

Figure A.3 — Schematic diagram of respiratory interface and separate or integral blower unit

Stipplied breathable gas RPD contains at least a respiratery interface and a means for supplying

Self-contained RPD provides the highest independence for the wearer mobility by using prgssurized
breathable gas in valved cylinders or generated by a’chemical reaction during use, as an integral part of

Ofher supplied breathable gas RPD use a gas source that is not part of the RPD nor carrigd by the
wlearer. The breathable gas can be supplied by a compressor located outside the hazardous atea, from
pressurized cylinders or from an uncontaminated area by a blower or drawn by the breathinglaction of

Figure A.4 — Schematic diagram of respiratory interface and separate or integral breathable

gasregulation and source
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A.2 Main components

A.2.1 Respiratory interfaces tight- and loose-fitting

The primary purpose of the respiratory interface is to form a barrier between the wearer’s respiratory
tract and the contaminated environment. The respiratory interface may or may not be separable
from the rest of the RPD; however, it is always part of the complete RPD. Some complete RPD includes
respiratory interfaces and filters with standardized connectors according to ISO 17420-3 to allow
interchangeability of filters between different RPD manufacturers.

There arp two types of respiratory interface: tight-fitting and loose-fitting.
a) Tighle-fitting respiratory interfaces rely on a good seal between the RPD and the wearer.

b) Loode-fitting respiratory interfaces rely on sufficient air being provided to preventshazardouys
subgtances leaking in to the area covering the face.

Respiratpry interfaces are classified by barrier lines and type, tight-fitting or“oose-fitting (s¢e
Table A.1).

Table A.1 — Respiratory interface classes

Classa Barrier line Type
aT Mouth only Tight-fitting
bT Mouth and nose Tight-fitting
bL Mouth and nose Loose-fitting
cT Face Tight-fitting
cL Face Loose-fitting
dT Head Tight-fitting
dL Head Loose-fitting
eT Body Tight-fitting
eL Body Loose-fitting
a  Notall classes of respiratory interfaces may be available.

A.2.2 Examples of respiratoryinterfaces

A.2.2.1 |Mouth-only — Class aT

™

This clasp of tight-fitting mouth-only respiratory interface has commonly been known as a “mouthpiec
or “mouthbit”. To aveid breathing through the nose, a nose clip is necessary. In many cases, the
mouthpigce is eqaipped with a head harness.
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2.2.2 Mouth and nose — Class bT

position — Class aT

A

Tlght-fitting respiratory interfaces covering the mouth, nose andchin area have been commonly known
a

a

Figure A.5 — Example of a respiratory interface inserted into the mouth, with nose clip in

5 “half masks”. Tight-fitting respiratory interfaces covering the mouth and nose only have been known
b “quarter masks” (not shown).

| =

Figure A.6 — Examples of respiratory interfaces covering the mouth, nose and chin — Class bT
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A.2.2.3 Face — Class cT and Class cL

Respiratory interfaces covering the entire face can be either tight-fitting (see Figure A.7) or loose-
fitting (see Figure A.8). When the respiratory interface is tight-fitting, it is commonly known as “full
face mask” or “full facepiece”. In both cases, the wearer’s eyes are protected from the contaminated
environment.

Figure A.7 — Examples of tight-fitting respiratory interfaces coveringthe face — Class cT

DI

Figure A.8 — Examples of loose-fitfing respiratory interfaces covering the face — Class cL

A.2.2.4 |Head — Class dL and €lass dT

Respiratpry interfaces coveringthe entire head can be either loose-fitting or tight-fitting (see Figure A|9
and Figufre A.10), and haye beéen commonly known as “hoods” or “helmet”. Hoods and helmets that ate
tight-fittjng usually seal around the wearer’s neck.

=
-

Figure A.9 — Examples of loose-fitting respiratory interfaces covering the head — Class dL
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as$ “blouses” or “suits”.

\l

~_

2.2.5 Head and part or all of the body — Class eL and Class eT

Figure A.10 — Examples of tight-fitting respiratory interfaces covering the head — Class dT

Respiratory interfaces covering the head and additional parts of the bodychave been commonly known

Figure A.11 “~Example of respiratory interface covering part of the body — Class eL
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=y

gure A.12 — Example of respiratory interface covering all of the body — Class eT

A.2.3 Hilters

A.2.3.1 | General
Filtering|RPDs have two methods of operation — particle filtration and gas/vapour filtration.

a) Partjcle filters are inténded to remove solid and liquid particles (e.g. dusts, fibres, metal fumegs
and mists).

b) Gas filters are-<intended to remove gases and vapours.

Combinaltion filters are intended to remove both particles and gases/vapours.

A.2.3.2 "“Particlefilters

Particle filters trap and hold particles from the air flowing through them. As a filter is used, it becomes
loaded with the contaminant and eventually clogs. This makes it difficult for the air to flow through the
filter indicating that the filter should be replaced.

There are five classes of particle filters based on their efficiencies from low (class F1) to high (class F5).

A.2.3.3 Gas filters

Gas filters remove gases/vapours in the air passing through the filter by various mechanisms depending
upon the gaseous contaminants for which the filter is designed.
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Gas filters are available for use against groups of contaminants such as organic vapours or specific
contaminants, such as mercury, and are available in different capacities. Gas filters are also available as
multi-type gas filters which can be used against more than one type or group of contaminants.

As a gas filter is used, it becomes saturated with the gaseous contaminant and will eventually no
longer be able to remove the contaminant — this is referred to as “breakthrough” and indicates the
end of service life of the filter. It is important that the gas filter be changed before breakthrough occurs;
otherwise, the wearer will be exposed to the contaminant.

Relying on the smell or taste of the gaseous contaminant to detect breakthrough is not suitable as the
pfimary means of determining end of service life. The wearer's senses may be atfected for a variety of
r¢asons or the contaminant’s warning properties may not be detectable at a safe level. Howgver, any
smell or taste of the gaseous contaminant detected by the wearer should be regarded as\breakfthrough.
Breakthrough may occur earlier in the presence of gas mixtures or when used against.differ¢nt gases
s¢quentially, than for a single gas. Certain contaminants can migrate through the filter during storage.
This can lead to earlier than the expected breakthrough when the filter is nextyused. For thif reason,
s¢me gas filters are designated for single shift use only.

NPTE Seek manufacturer’s guidance on filter service life.

Al2.3.4 Combination filters
Cpmbination filters contain both a particle filter and a gas filter.

Information given in A.2.3.2 and A.2.3.3 apply.

Al2.3.5 Breathable gas sources

Blreathable gas can be supplied from a number of séurces.

A[2.3.5.1 Self-contained sources

Stipplied breathable gas RPD that hayveé-a fixed volume of breathable gas (self-contained) are ¢lassified
by the volume of breathable gas available and are designated by the letter S, followed by the volume in
litres corresponding to the capacity designated in litres rounded down to increments of 150 L up to
9p0 L and increments of 300 Ltabove 900 L.

Typical examples of self-contained sources are as follows.

Breathable gas cylinder(s)

These sources eontain a finite supply of compressed breathable air, compressed oxygen or bijeathable
gas mixtures.

Chemicallexygen

These.sources provide a fixed volume of breathable gas to the wearer by means of a chemical freaction.
The_chemical reaction generates heat inside the breathing circuit which increases the inhalation
temperature. The chemicals typically used in these RPDs are highly reactive with water and therefore
need to be isolated from the environmental conditions.

Liquefied-breathable gas

These sources provide a fixed volume of breathable gas to the wearer from oxygen or air stored in
liquid form.

A.2.3.5.2 External supply sources
Supplied breathable gas RPD, which are classified SY, have an external supply of breathable air.

Typical examples of external supply sources are as follows.
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Compressed breathable air system

This system provides a continuous source of breathable air from a compressor to the RPD.

NOTE

For further information, see Annex E.

Ambient air system

This system provides air to the wearer directly from a remote source of ambient air.

A2.4

Combin

a suppligdd breathable gas RPD with a filter attached to the RPD that

— provlides protection in the event that the breathable gas supply fails, or

— per

breathable gas source.

These R]
modes td

The char
the wear

For auto
is sealed
interrup
breathe Y

A.2.5 Multifunctional RPD

Multifunictional RPDs are capable of operating within its mode of operation by using different method

e.g. assis
compres

The limift

A.3 Li

A3.1 (

All typeq
is always
to the sp

T I ITC o Xk

RPDs are RPDs that have both filtering and breathable gas supply modes. A combinedRPD

its the wearer to change the mode of operation to allow transit to and frentra compressg

PDs are designed to be used in either a filtering or breathable gas supply mode but not bof
gether.

ge from the breathable gas supply mode to the filtering mode{may be either automatic or k
er’s intervention.

matic change over RPD, when breathable gas is supplied to the RPD, the filtration flow patf

automatically so air does not pass through the filter. When the breathable gas supply
fed, the filtration flow path is opened and air passes through the filter, allowing the wearer {
vithout removing the RPD.

ted filtering RPD, power on/powen(off, or compressed breathable gas system (class SY) wif
sed breathable RPD (class Sxxxx].

ation for multifunctional RRD:is the same as described in A.3.1 to A.3.4.

mitations

feneral

of RPDs haye limitations for use and are described in general terms in this Clause. However,
necessary to refer to the manufacturer’s instructions for use for specific limitations relatiy
pcificRPD.

IS

d

h

y

IS

g

it
18

A3.2 1

imitations of rpepirnfnry interfaces

Respiratory interfaces have different limitations for use depending upon whether they are of a tight or
loose-fitting design.

Loose-fitting respiratory interfaces do not seal to the wearer’s skin and therefore can only be used with
RPD that actively supply the breathable gas to the respiratory interface. They rely on enough breathable
gas being supplied to the wearer to prevent ambient contaminants leaking into the respiratory interface
as the wearer breathes and moves about. If the wearer’s demand for air is higher than the supplied flow
of breathable gas, there is the risk that contaminated air from the surrounding atmosphere is inhaled
by the wearer.

40
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Typical RPD with loose-fitting respiratory interfaces are assisted RPD and supplied breathable gas RPD.
Tight-fitting respiratory interfaces form a tight seal to the wearer’s skin, usually of the face or neck. It
is essential that the sealing surface between the respiratory interface and the skin is not interrupted
by facial hair, scars or eyewear, as this may cause additional leakage (inward or outward). Typical
examples are filtering facepieces, a half mask with a filter and a self-contained breathing apparatus.
Speaking may temporarily break the tight-fitting seal, resulting in a potentially higher leakage for those
RPD. Speaking should not be done with a mouthpiece, and a mouthpiece should always be used with a
nose clip.

3.3 Limitationsof filfnring RPD

A

Flltering RPD purify the ambient air to be breathed by the wearer using filters to remove gontaminants.
They do not protect against oxygen deficiency or provide oxygen. Therefore, they are‘not suftable for
upe in actual or potential oxygen-deficient atmospheres, such as confined spaces. Filtering RPD is not
tfiitable for entry or use in IDLH atmospheres. Filtering RPD classified as escape, RPD can be|used for

S
e$cape from IDLH atmospheres.

Flltering RPD can only be used against known contaminants which the filter is able to rempve from
lle ambient air. Filtering RPD is only suitable for use up to its maximum use concentratiop for the
¢ntaminant(s).

o ct

Ghs filtering RPD cannot be used against particles; particle filtering RPD cannot be used agains{ gaseous
contaminants. However, there are combination filtering RPD, which can filter both gases and particles.

Ghs filters (including combination filters) are available ina iumber of capacities; however, the actual
s¢rvice life of gas filters depends on many factors including its designated capacity, the contpminant,
the concentration, humidity, temperature and the work'rate, i.e. the flow rate of air through theg filter. A
fijter change schedule has to be calculated in advance according to the risk assessment.

Particle filtering RPD also have limitations to-filter contaminants from the ambient air and need to
bg¢ changed prior to their end of service lifée: Due to clogging effects, the breathing resistanice might
irfcrease during use.

.3.4 Limitations of supplied bréathable gas RPD

A

Allimitation for self-contained, supplied breathable gas RPD is the limited capacity of the bijeathable
gas source. The minimum volume of breathable gas required for the duration of the task pneeds to
bg calculated in advance according to the risk assessment. A specific work rate sequence las to be
determined and this will depend upon the expected work profile. With these given work rate$ and the
nfaximum capacity, 6f,the source, the minimum volume of breathable gas required can be calculated
and the work task’planned accordingly.

Syipplied breatiable gas RPD that rely on a supply of breathable air from a compressor require air at a
pressure andivolume as specified by the RPD manufacturer.

Stipplied-breathable gas RPD that rely on a supply of breathable air from remote breathable gas
cylinders have the same limitations as a self-contained breathable gas source.

Where the RPD incorporates a hose (class SY RPD), this may restrict the wearer’s mobility.
NOTE Further information is given in D.3.2.

When performing at high work rates, RPD whose oxygen supply is generated from chemical reactions
may have increased inhalation temperatures that may be unacceptably high for some wearers.

A.3.5 Limitations of combined RPD

Since combined RPD can operate in both modes of operation, the limitations for the individual modes of
operation are valid.
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Annex B
(informative)

Hazard assessment for RPD selection

B.1 Ge¢neral

Hazard 4ssessment is essential to the process of selecting correct respiratory protection and should &
performed by competent personnel. Hazard assessment should be carried out before commeneing wor
and revi¢wed appropriately. Work processes need to be re-evaluated when the work conditions chang
The hazdrd assessment identifies the type and level of respiratory hazard present inthe workplad
When thiis information is compared to RPD capabilities and limitations, an appropriate RPD can

selected
and a log

B.2 G3

B.2.1 (

For cont
may be a

To deter
Several g
effective

appropri
B.2.2 (

When a
should b
gas filter

Gas filtet
filter bef
a gas filt
is still to

B.3 Pa

for the hazard(s). The hazard assessment flow chart in 7.2 identifies basic-information needsg
ical order for obtaining and using that information.

S Or vapour contaminants

feneral

hminants in the gas or vapour phase, RPD with gas filters or a breathable gas supplying RP
cceptable.

mine if a gas filter RPD is appropriate, the physical and chemical property information is use
as filter types are available covering a rangeof gaseous hazards. Available gas filters and the
hess for removing the contaminants of interest need to be considered in order to make 4
ate selection.

[as filter change schedule

e established. This can bé accomplished with service life estimators or information from tk
manufacturer.

service life data can be used to set change schedules for ensuring the replacement of the gg
pre breakthroughoccurs. If the service life is determined to be too short for the task duratio
ering RPD witha'higher capacity should be considered. If the service life of the highest capacif
p short for the task duration, then breathable gas supplying RPD should be selected.

rticulate contaminants

pas filter is selected, a change ‘schedule for replacing the filter before breakthrough occur

ir

For part
acceptab

1 4 " [} " DO L | P 1 L1, 1 i | 1.1 1 L] DI 1
CUldilc CUIILAIIITIAIILS, NI WILID pdl LICIC 1T1IILETS Ul d DICSdAdlUiIdDIC gdb bupplylug NNCD llld_y
le.

e

To determine if a particle filtering RPD is appropriate, the physical, chemical and biological (if
applicable) property information is used.

B.4 Combination gas/vapour and particulate contaminants

For contaminants in both the gaseous and particulate phase, combination filter RPD or a breathable gas
supplying RPD may be acceptable. Considerations for the use of particle and gas filters are appropriate

for these
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Annex C
(informative)

Adequacy assessment

()

.1 Methods for the determination of the minimum required RPD protectipn
rvel (PL)

]
&

o

1.1 General

The minimum protection level required can be determined by one of two methods.

C{1.2 Method 1 — Calculation method for the determination oft¢hé minimum reqyired PL

C{1.2.1 General

I} selecting a specific RPD for use, the RPD protection level should-be sufficient to reduce the exposure to
ldss than the occupational exposure limit (OEL). The minimumnprotection level required is determined
by firstly calculating the hazard ratio (HR).

HR can be calculated using Formula (C.1):

HR = —=out C1
PC. (C.1

n

wihere

CCout is the contaminant concentration outside the RPD;

PCi, isthe permissible concentration inside the respiratory interface;
NOTE The permissible concentration is usually the occupational exposure limit value.

Tp calculate the HR, it'is’necessary to know the foreseeable worst-case concentration(s) of theairborne
contaminant(s) and'the relevant occupational health regulatory requirements, exposure limits or the
sqfe exposure leVels applying to these contaminant(s).

RPD with a protection level greater than the hazard ratio should be selected in order to reduce the
earer’s exposure to below the OEL.

Example a): Ambient workplace air sampling indicates airborne concentrations for chemical X ranging
bgtween 6 mg/m3 and 8 mg/m3. The OEL for chemical X is 1 mg/m3. To calculate the HR, one should use
the highest concentration; in this case, 8 mg/m3. Using Formula (C.1), an HR of 8 is calculated (8 mg/m3
divided by 1 mg/m3), and therefore, an RPD that has a protection level of 8 or greater should be selected.

C.1.2.2 Calculation of hazard ratio for two or more contaminants

The HR should be determined for each substance when more than one is present. When two or more
contaminants are present, consideration should be given to assess potential additive or synergistic
effect(s) of exposure rather than considering each substance individually. If the substances do not have
similar toxicological effects on the same organ system (e.g. liver, kidney), the highest HR from all the
HRs of the individual components should be used for the respirator selection process. See example (b).
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When two or more substances have a similar toxicological effect on the same body organ system, their
combined effect should be considered. This can be done by the use of an additive mixture formula.[8] If
the additive mixture formula value is less than unity, RPD is not required unless required by national or
local regulation. If the sum of this formula is greater than one, that value is the protection level needed
for that mixture. See example (c).

When multiple contaminants are present that do not have additive health effects, the HR should be
calculated for each contaminant and the highest HR should be used to determine the required PL.

Example b): Chemical X causes pneumoconiosis and chemical Y causes liver damage. Chemical X and
chemical Y do not have similar toxicological effects. The calculated HR for chemical X is 8 and-the
calculatdd HR for chemical Y is 13. In this example, RPD with a protection level of 13 or greate¥’|is
required| that is effective against both chemicals. Using Figure 4, an RPD with a protection class‘of P(3
or highef should be selected.

Example c): A worker’s airborne simultaneous exposure to three solvents was monitored for a fyll
shift. In Table C.1, the sampling results are indicated.

Table C.1 — Sampling results

Chemical Full shift sampling results OEL-TWA
ppm ppm
A 300 500
B 110 200
C 90 200

All threg¢ substances cause irritation effects on the respiratory system, so the toxicological effects
would b¢ considered additive. The mixture formula for‘additive toxicological effects is determined by
the sum pf concentrations divided by the OEL.

The hazdrd ratio can be calculated using Formula (€.2):

N ¢
HR S _n C.2
ZT (C.2)
n=1 n

where

Cn 1s the observed concéntration;
T, 1s the corresponéding OEL;
N s the total nitfmber of substances.

Using th¢ values-from this example, we get the following results:

300 110~.90
+—%

500 200—200
Because 1,6 is greater than 1, a hazardous exposure exists, and therefore, respiratory protection is
required. This result indicates that the exposure is 1,6 times the exposure limit, thus a protection
level of greater than 1,6 is required. Using the value obtained for the HR, identify RPD, which has a
protection level equal to or greater than the HR value. The next step is to identify the most suitable
RPD, taking into account the factors associated with the working environment, the task and the wearer
and compatibility with other PPE to be worn in conjunction with the RPD.

=0,6+0,55+0,45=1,6

NOTE Compare exposures to relevant occupational exposure limits, e.g. time-weighted average, short term
and ceiling limits.

The possibility of synergistic effects should be assessed by a qualified person when more than one
contaminant is present.
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C.1.3 Method 2 — Control banding method for the determination of the minimum
required PL

C.1.3.1 General
This method is provided as an alternative approach to determine the minimum required protection level.

Instead of relying on the determination of the foreseeable worst-case concentration(s) of the
airborne contaminant(s) and knowledge of the relevant occupational health legislative requirements,
) i imi i i e for the
ntrol of inhalation exposure, i.e. based on control banding.

This method utilizes the hazard statements associated with the chemical substance(s)) being used or
generated, combined with the potential for inhalation exposure based on the amount'of substance used
and its dustiness or volatility.

This procedure does not require the measurement of the airborne inhalatieh hazard and therefore
nlay be suitable for situations where the actual measurement of the ajrborne inhalation hazard is
irhpractical.

For certain materials, the minimum PL may be specified by local or fiational regulations.

This method is applicable for the determination of the minimunirequired PL up to 2 000. Forjlevels of
exposure requiring a higher PL, the method shown in C.1.2 should be used.

C|1.3.2 Hazard Statement Code

I} many countries, national regulations require suppliers to give information about the chemicals
they sell. Information is given on the hazardous properties of the chemical. Some countries|utilize a
“dlassification” number and a description of the level of danger associated to the chemical in simple
tdrms. This classification number is referred to as a Hazard Statement Code.

T

kamples of Hazard Statement Codes areas follows.
— H335 = may cause respiratory irritation;

— H332 = harmful if inhaled;

— H331 =toxicif inhaléd;

After a chemical is dlassified according to its health effects, the appropriate Hazard Statement Code is
provided on the container label or separately with the chemical, along with other information that may
be required by-national or local regulations. More than one hazard statement code may be prefent.
N
(6]

DTE The classification of hazardous substances is well-established in Europe, following the impleinentation
{the Eurep€an Regulation 1272/2008 on the Classification, Labelling and Packaging of Substances andMixtures
(4LP Regulations).[7]

C.I.3.3 Health Hazard Groups

For chemicals that have an effect on the respiratory system or that may cause sensitization or cancer
via the inhalation route, the relevant Hazard Statements have been grouped according to their levels of
toxicity (hazard). There are five groups referred to as “Health Hazard Groups” (HHG) and, for ease of
reference, can be considered to be as follows.

— HHG — A “irritant”;
— HHG — B “harmful”;
— HHG — C “toxic”;
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— D “very toxic”;

— E “special cases”, i.e. mutagens, carcinogen, respiratory sensitizers.

Control banding procedure

There are four steps to the control banding procedure for the determination of the minimum required
protection level.

Step 1: Determination of the Health Hazard Group (HHG)

Determine the health hazard group(s) (see Table C.2) for all the substance(s) in use or process-generdts
during the task.

To comp
relevant

— Iden
gene

— Bassd
thel
indi

— For j

Health Hazard Group E.

ete this step, a copy of the safety data sheet (SDS) or other published safety,data for th
substances/preparations is required.

Lify and write down the Hazard Statement Code corresponding to the icheémicals used
rated during the task.

d upon the list of Hazard Statement Codes, allocate the highest health hazard group for each
sted substances using Table C.2. If there are a number of Hazard Statément Codes which appe
fferent groups from A (least hazardous) to E (most hazardous), always choose the higher grou

ubstances where no Hazard Statement Codes are provided) seek specialist advice or assun

Thble C.2 — Health Hazard Groups A to E based on CLP-GHS Hazard (H) statements
Health Hazard Group (HHG)

A B C D E
H304 H302 H301 H300 H334
H315 H312 H311 H310 H340
H319 H332 H314 H330 H341
H336 H371 H317 H360 H350

EUH66 H318 H361 H351
H331 H362 EUH70
H335 H372
H370 EUH201
H373
EUH71

Step 2: [

Determis
based on

etermine thé.amount of substance being used

e and writé down the amount of substances being used according to the categories in Table C.
the totalamount used or handled.

Table C.3 — Amount of substance used

d

1

pr

nr

le

©

Amount of substance used
Small Grams or millilitres
Medium Kilograms or litres
Large Tonnes or cubic metres

Step 3: Determine the dustiness/volatility of substance being used

— For substances that generate particulate dust, determine and write down the level of dustiness by
reference to Table C.4.

46
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— For particulate/liquids that may generate gases or vapours, determine and write down the volatility
by reference to Figure C.1.

— Gases are always placed in the “high volatility” category.

Table C.4 — Level of dustiness

24

low
medium
high

WON R < X

KAMPLE

task operating temperature (°C)
substance boiling point (°C)

E
high#olatility compound.

Level of dustiness of substance used
Low Pellets, waxy flakes and pill-like solids that do not break up easily.
No dust cloud produced and little or no dustin the area
Medium Crystalline granular solids and dust (visible, settles quickly).
Fume or mist formed close to the task but dissipates very quickly:
Hich Fine powder, fume or mist. Dust cloud, fume or mist is formed and
8 remains in the air for several minutes.
Y A
350
300
250
200
150
100
50
0 I | | | ]

25 50 75 100 125 150 X

A compound with a task operating temperature of 50 °C and a boiling point of 50 ° C w

Figure C.1 — Volatility graph

Step 4: Determination of the minimum required protection level

ould be a

Using the determined HHG(s), the amount(s) and the dustiness or the volatility of the substance(s) being
used, determine the minimum required protection level by reference to Table C.5.
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Table C.5 — Required protection level

Protection level (PL)

Health Hazard
Group Amount Dustiness/Volatility
(HHG) Low Medium High
Small — — —
A Medium — 4 10
High 4 10 30
Stratt — 4 3
B Medium — 10 30
High 10 30 250
Small — 4 4
C Medium 10 10 30
High 30 30 250
Small 10 30 250
D Medium 30 250 250
High 30 250 2000
Small 10 30 250
E Medium 30 250 250
High 30 250 2000
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Annex D
(informative)

Suitability assessment

.1 General

D

This Annex is intended to provide best practice advice in complying with the suitability assed
6/3.4. It provides additional explanation and clarification of the suitability for the wearer, the
irftended work rate, the environment and any special application(s).

D.2 Wearer

D.2.1 Medical limitations

Ifla wearer is not able to wear a certain type of RPD because of physiological and/or psyc
effects, another type of RPD based on medical assessment shouldbe selected, giving the same
lgvel of protection.

Di2.1.1 Medical assessment

All RPDs impose some burden and discomfort to.the wearer, and therefore, the wearer’s healt
bg checked before initial use and repeated on aegular basis in accordance with national regu
D
a

epending on the type of RPD, the medical assessment may include a medical history
bsessment deemed necessary by the health care professional.

D12.1.2 Weight of the RPD

The individual physiological ability of the wearer should be considered during the medical ass|
Spme RPD might be too hedvy to be worn by some persons, especially for a long period of time

D{2.1.3 Use of other:equipment

tg be considered:

D{2.1.4 <-Témperature hazards created by the RPD

sment in
task, the

hological
br higher

h should
lations.

and any

essment.

Iflother PPE and/or-heavy equipment (tools) need to be used at the same time, the overall burden needs

Spme RPD produce hot surfaces or
clremieat-fittersorchemicat-oxyge
the skin, e.g. assisted filtering RPD.

D.2.1.5 SKkinirritation

The wearer’s skin might be sensitive to certain materials of the RPD, which have direct contact to the

wearer'’s skin.
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D.2.1.6 Psychological requirements

Some wearers may not be able to wear RPD because of psychological reasons, like claustrophobia or
feeling isolated. Sometimes psychological restrictions can be overcome by training and acclimatisation
or desensitization.

D.2.2 Facial characteristics of the wearer

Facial characteristics have to be considered within the suitability assessment because fit will impact
the overall protection provided by the RPD.

Facial chlaracteristics which are surface-related, such as scarring, wrinkles, jewellery or unshaven halir
can sign|ficantly affect the protection offered by some tight-fitting RPD. In these cases, loose-fitting
respiratqry interfaces may be more suitable. In this context, unshaven means hair which has no6t begn
shaved within the previous 8-hour period prior to the work shift, since studies have shon that even
less thar| one day’s growth can dramatically increase face seal leakage.

Tight-fit{ing respiratory interfaces will not provide the expected protection unless they fit the contours
of the wdarer’s face properly and securely. Where this type of RPD is selected foruse, a fit test should e
conductdd to ensure that the RPD will fit the wearer correctly. If a successful fit.test cannot be achievefd
alternative tight-fitting respiratory interfaces should be assessed or a loose4fitting respiratory interfage
should bg selected.

Methods|of fit testing are described in ISO 16975-3.

D.2.3 (orrective lenses

D.2.3.1 |Spectacles

1

The use|of corrective spectacles can interfere with;the protection offered by many types of RP
Where corrective spectacles are required, they shetild be of a design which is compatible with the RP
Spectaclges may be available (as an accessory frdm the RPD manufacturer) which fit completely inside
the respiratory interface without breaking the-face seal. Alternatively, an RPD which allows use of the
correctiye spectacles can be selected, e, g loose-fitting RPD. Advice on this aspect should be sought
from the|RPD manufacturer.

~

D.2.3.2 | Contact lenses

Contact lenses may be used where the wearer has successfully worn contact lenses before and practicgd
wearing [them with the RPD-An assessment should be made as to whether the wearer can use contaft
lenses with his RPD.

D.2.4 Ypeaking.and hearing

Many tapks involve verbal communication between co-workers. Since RPD will in general impede
communlication, an assessment of the additional risks involved may be required.

When workers find communication difficult, there may be a temptation to remove RPD in work areas,
resulting in exposure to contaminants. Loose-fitting respiratory interface may interfere less with
speech since the whole face may be visible; however, RPD, which enclose the ears, may reduce hearing.
Hearing may also be impaired by noise generated by airflow in some RPD. Communication can be
improved by selecting RPD with effective speech transmitters and models incorporating microphones
or radios. These should be considered where effective verbal communication is required in order to
ensure the safety of workers and others.
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D.2.5 Compatibility

In many work environments, there will be multiple hazards and more than one item of personal
protection is needed. It is important that such equipment is mutually compatible and continues to be
effective against the risks.

Where industrial safety helmets, hearing protectors, eye protectors and protective clothing are
required to be worn with RPD, it is important that the protection from any of these is not reduced by
any possible interaction. These interactions include head harnesses passing under the hearing protector
ear-muff seals, goggles dislodging respiratory interfaces, protective suits interfering with the RPD or
itk face seal. Preference is to be given to RPD which are intended by the manufacturer or manufacturers
tq be worn together.

RPDs are available for special applications, e.g. welding and abrasive blasting, which provide irfftegrated
head and/or face and eye and hearing protection.

here more than one item of personal protection is needed, the sequence“of doffing should be
nsidered to ensure that respiratory protection is maintained where required, e.g. decontamination
fdllowing asbestos abatement.

(o)

D.3 Task

D.3.1 Considerations for vision

Most RPD impede vision to some degree, either through.a‘reduced effective field of vision or] through
ithperfect optical quality of the eye covering/visor.‘RPD shall meet minimum requirements in this
r¢gard, but certain tasks may require special consideration of visibility needs. Where workerg need to
s¢e fine detail, e.g. surface finishing, warning lights, reading text, etc., good optical quality eye|covering
nlay be required.

Where there is no eye hazard present, it may be possible to select respiratory interfaces class & or class
blso that vision is unimpeded.

Where a wide field of vision is required, e.g. climbing or descending ladders or where vehicle movement
idlikely, RPD offering the minimun possible reduction in field of view is required

D.3.2 Mobility

—

he mobility required. to perform the task should be assessed to see how the RPD selection may be
fected. Location.of the hazardous area may limit the type of RPD that can be used safely.

o)

For example, if entry into the hazardous area requires movement over several metres, movement
between floors or levels within a building or transit through very small openings or tunnels/ducts
uping ladders or crossing railroad tracks, then class SY RPD may not be suitable becauge of the
ppssibility of tangling or severing the supplied air hoses. The maximum length of hose permitted by
standards may also limit the travel distance of airline respirator wearers. Also, when using dlass S or
combination cl Y/S. the distance from the hazar r he near taging ar nkaining a
breathable atmosphere should be known to ensure that the RPD selected will have an adequate supply
of breathable gas or that the service life of the auxiliary escape cylinder of the combination class SY/S is
adequate for emergency escape.

Confined spaces require special considerations such as hazard and exposure assessment, space
limitations, and a means of communication between the respirator wearer and standby personnel.

Where significant body movements are envisaged, e.g. bending, stretching, crawling and manual
handling tasks, the impact of these movements should be assessed. It may be necessary to consider
both — the possibility of discomfort or musculoskeletal injury to the worker due to the RPD and the
possibility that movements may affect the fit and protection of the RPD. The RPD may need to be very
carefully selected so that it does not get damaged by the activity and does not unduly impede movement.
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Bulky backpacks or pressure vessels could cause problems if the worker needs to work on their back
or pass through a small opening. In some cases, it may be necessary to take backpacks off temporarily.
In this case, protection has to be maintained. The risk of hoses and tubes becoming snagged should
be assessed so the most appropriate RPD can be selected to minimize the risk of protection failure
or damage. Mobility limitations caused by RPD having encapsulating suits because of their size or
construction shall be considered.

D.3.3 Enhanced communication

D.3.3.1 Gemerat

Verbal cgmmunications in a noisy environment can be difficult. It is important to ensure that an RPD
wearer can communicate effectively when necessary. This may be especially important where safety fis
concerndd, e.g. during confined space entry.

There arg several options to improve communications when wearing an RPD given in D.3.3.2 to D.3.3.p.

D.3.3.2 [ Speech transmitters (diaphragm)

A speecH transmitter consists of a resonating surface and cavity that vibrates during speech, therehy
transmititing the wearer’s voice outside of the respiratory interface.

D.3.3.3 | RPD microphone

A microghone is mounted inside, or connected to the RPD. The miicrophone may be connected to a radip,
telephong, loudspeaker or other means of electronic voice transmission.

D.3.3.4 | Cranial, throat, or ear microphone

A cranial and throat microphone is held in place with a harness against the wearer’s head or larynx. An
ear micrpphone is worn in the same manner as@radio earphone and functions as both a microphone
and spedker. Use of these devices does not require penetration of or attachment to the RPD. They mgy
be used yvith a radio, telephone, loudspeaker-or other means of electronic voice transmission.

D.3.3.5 | Use of telephone handset

Since a pprson exhales while speaking, the exhalation valve in an RPD is partially open. This is a suitabje
location fo place a handset orthand-held microphone to obtain the clearest voice transmission.

D.3.3.6 [Hand or coded signal

A predetprmined setof signals may be useful in communicating.

D.3.4 Tools

Tools used-during the course of a task can influence the performance of the RPD. These influences
should be considered as part of the selection process.

Examples are as follows.

RPD used during welding and other processes may be subjected to impact by hot or molten particles.
This can cause damage to the RPD and may cause ignition of components such as filters. Selection of
RPD for these operations should ensure that the RPD is sufficiently robust or that damaged parts can
be easily disposed of and replaced on a regular planned basis. Where a flammability risk has been
identified, an alternative RPD should be selected with higher heat and flame resistance.

Sometimes the breathable gas required by supplied breathable gas RPD and the compressed air required
for air tools is generated and delivered from the same breathable gas source. If air-powered tools and
RPD are being connected to the same air supply, it is important that the compressor can supply enough
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breathable gas for both at the same time. This is not good practice, but where it does occur, the selection
of the RPD should include consideration of how the breathable gas supply to the RPD can be maintained
at correct levels at all times.

For spraying operations with paints, coatings, adhesives, insecticides, etc., consideration of possible
damage to and contamination of the RPD from overspray should be considered. Cleaning of the RPD
may be difficult and it may be appropriate to consider the use of adequate and suitable disposable
RPD, or disposable visor covers or other protective covers. Cleaning of RPD with solvents can lead
to damage. Advice from the RPD manufacturer should be sought as to the best cleaning agent to use.
Adhesives and other sprays can render valves ineffective if they are not cleaned or replaced regularly.
RPD with well-protected valves would be preferred in this case. Power tools can adverselycaffect RPD
performance. This may be through transmitted vibration, impact of air jets emanating frem|tools, or
pprticles impacting on the RPD. This can cause a significant reduction in protection afforded|if the air
jet or particles impact in the area of face seals or valves. An assessment should be made to ensure that
any air jets or high velocity particles do not interact with the RPD in these sensitive-areas.

D.3.5 Duration

Frequency and duration of the work process are of primary concern thatshall be considered.|RPD use
tilme is critical for class S RPD because of their finite capacity of breathable gas. Duration of ufe is also
an important consideration for filtering RPD as worker acceptance.and comfort are essential o ensure
proper use of the RPD. Also, for filtering RPD, filter change schediles which depend on durati¢n of use,
as$ well as on contaminant concentrations, shall be established,and implemented.

Bhtteries used in RPD have a finite service life which shall\be long enough for the task.

4 Intended work rate

reathing rates deplete breathable gas cylinders and sorbent materials faster. Examples of work and
'tivities for different work rate classes ape given in Table 2, where work rate classes cover ajrange of

D

Work rate influences the service life of RPD withfixed breathable gas volume and of filtering RPD. High
b

a

nlinute volumes.

D.5 Environment

D.5.1 Extreme climaticconditions

DI5.1.1 General

The selection process needs to include an assessment of the likely effects on the RPD and fipon the
wearer whetrdeployed in extreme temperature or humidity conditions.

D\5.1.2 > Effects on the RPD

In geheral, manufacturers will advise limiting conditions of use in accompanying information for users.
Limits of temperature and humidity will usually be set for both storage and use of the RPD. RPD should
not be used outside these limits without the agreement of the manufacturer.

D.5.1.2.1 Extreme low temperatures

Extreme low temperatures can affect the performance of RPD in a number of ways some of which could
result in a reduction or even loss of respiratory protection. It is therefore essential that users consult
the RPD manufacturer where RPD is to be deployed in extreme low temperatures.
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Examples of how RPD can be affected by low temperatures are as follows.

— Respiratory interfaces and parts of respiratory interfaces such as sealing surfaces and flexible hoods
can become more brittle and crack, or less flexible potentially causing fit or comfort problems.

— Components of the breathable gas supply chain such as hoses and tubes can also become more
brittle and crack, or being less flexible, become unwieldy causing comfort and fitting problems.

— Components such as valves may not function effectively under very low temperatures.

— Any moisture in the r‘nmprnccpd hrnafhing gas or exhaled breath can condense, causing flow

restrictions or other defects. In extreme cold, moisture from exhaled air can freeze in valye
assemblies rendering them ineffective.

— Perfprmance of some supplied breathable gas RPD can be adversely affected by low temperatuye
conditions.

— Perfprmance of electrochemical batteries used in RPD and other equipment falls>off rapidly with
decreasing temperature, potentially affecting airflow and duration.

— Foggding of lenses may be increased at low temperatures.

D.5.1.2.2 Extreme high temperatures

Extreme|high temperatures can affect the performance of RPD i a*number of ways, some of whigh
could result in a reduction or even loss of respiratory protection. It is therefore essential that users
consult the RPD manufacturer where RPD is to be deployed in extreme high temperatures.

Examplef of how RPD can be affected by high temperaturesiare as follows.
— Matgrials such as plastics commonly used in RPD.anay melt or soften.

— The performance and service life of gas and yapour filters may be degraded.

D.5.1.3 | Effects on the wearers

The therfmal comfort of the wearer shotld be considered in all applications. It may be affected by work
rate, by ¢nvironmental conditions afid:by other personal protective equipment that is worn.

Excessive sweating can cause therespiratory interface to slip on the face and thus reduce the protectign
provided by the RPD. In addition, the heat build-up and discomfort can cause the wearer to loosgn
protectiye clothing and se hullify the protection afforded to the body by the clothing. It is essential that
if high wprk rates havectobe carried out when wearing an RPD and protective clothing, steps are takgn
to provide suitable werk-rest regimes or reduced the time a wearer can work, and if necessary, actiye
cooling dr medicatsurveillance for the worker.

NOTE In seme countries, for RPD used in special application Mining (MN3, MN4), a table of the time an RHD
worker cdnwork have been developed, taking into account environmental temperature, humidity and their effert
on the wearer’s core body temperature.

Since RPD may enclose the head and potentially, other parts of the body, natural heat loss from the body
is reduced. Particularly in high ambient heat or humidity conditions and/or at high work rates or where
insulating or impervious clothing is worn, heat loss may be so impeded that the body core temperature
can rise to uncomfortable or dangerous levels relatively quickly. Increasing core body temperature can
lead progressively to discomfort, dizziness, fatigue, disorientation, sickness, unconsciousness, coma
and death unless intervention is rapid and effective.

Where thermal stress is assessed as a possibility, the RPD selected should ideally contribute to the
heat loss of the wearer, e.g. RPD with loose-fitting respiratory interfaces where the airflow may have a
cooling effect.
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In addition, other control measures for heat stress may be needed, such as provision for increased
water uptake or the use of cooling devices.

In cold climate or refrigerated work areas, cold strain may become an issue. This may be particularly true
if assisted filtering RPD or supplied breathable gas RPD is worn as the cold air flow could increase heat
loss from the body and cause localized frostbite. Some RPD provide preheating of the breathable gas.

D.5.2 Other non-respiratory hazards

Identify any other hazards (i.e. potential for splashing, sparks, fire, flammability) associated with the
jdb/process, which may influence the selection and use of the RPD.

(=)

5.2.1 Oxygen enrichment

Aph oxygen-enriched atmosphere is unusual, but where it is present, there is ‘@yvery significantly
irfcreased risk of fire or explosion (e.g. welding in confined spaces). For this ‘reason, RPD should
bg carefully selected, giving consideration to specifying anti-static, nonssparking, non-flammable
nlaterials. Only manufacturer’s specified lubricants should be used in the maintenance of thesg RPD.

D15.2.2 Potentially corrosive atmospheres
R

PD may be required for protection against contaminants which are corrosive in nature. These
cIntaminants may come into contact with the skin, eyes ot the RPD, either as gaseous of aerosol
contaminants, or by splashing of liquids from the work process. Selection of suitable RPD will need
tq include consideration of the interaction of the RPD with adequate and suitable chemical protective
lothing.

(@)

Certain substances are capable of weakening ¢6miponents and parts of RPD. This may lead to a
r¢duction in robustness of components over time. This would be of concern if the performarice of the
PD is reduced, e.g. by damage to valves or ifiother protective elements of the RPD, e.g. helmdts or eye
rotectors, were significantly weakened or‘rendered opaque. As a result, an enhanced maiptenance
\d/or replacement schedule may be reguired for the RPD.

LT

Afvice from the RPD manufacturér/supplier should be sought on the suitability of the RPD for the
environment, and the selection modified if appropriate.

5.2.3 Potentially explosive atmospheres

F the RPD itself as. @ possible ignition source. Any RPD or other clothing or equipment wprn by a
orker can formaw/ignition source by sparking from impact onto metallic parts or by build-ug of static
electricity. Cléaning and maintenance of the RPD may need to be planned to ensure that byild-up of
rties are

D
Where RPDs are used in potentially explosive atmospheres, selection will need to include an as$essment
0
\

idally safe,
a grammes.
Adv1ce from the RPD manufacturer/suppher should be sought on the su1tab1hty of the RPD for the
environment.

D.5.2.4 Potentially permeating contaminants

Certain contaminants are capable of permeating through RPD materials in the event that the
contaminant comes into contact with the RPD. This can result in re-evaporation of the contaminant
into the RPD potentially over-exposing the wearer. Selection of RPD may need to include consideration
of use of more permeation resistant materials. This is particularly of concern if components such as
respiratory interfaces, breathing hoses or compressed breathable gas supply hoses may be immersed
in liquid contaminant. It should be noted that permeation could occur even against a positive pressure
differential.
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Care should be taken with components, particularly trailing breathable gas supply hoses, as various
hazardous chemical substances may penetrate through the tube and contaminate the breathing air.

D.5.2.5 Radiant heat

High temperatures resulting from radiant heat can have a number of adverse effects on RPD. At the
extreme, for example, in foundry applications, radiant heat can melt or soften plastics used in RPD.
RPD that are classified for use in high temperature/radiant heat conditions should be considered. (For
further information, see D.5.1)

D.5.2.6 | Wind velocity

Winds inj excess of 2 m/s velocity may have an adverse effect on the protection of some designs|ef RPD,
particuldrly loose-fitting respiratory interfaces, since contamination can be blown into the breathing
zone agdinst the RPD air flow. Selection of RPD for use in windy areas should thereforé consider thijis
possibility. The RPD manufacturer should be consulted for additional information.
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Annex E
(informative)

Medium and high pressure compressed air for RPD

El1 General

Alcompressed breathable air system may be used for filling individual pressure cylinders’or {
r directly to the RPD.

jo5)

C
p

a

alr should be supplied to an RPD. 7.6.4.2 stipulates the minimum qudlity standards for by
C

0

her types of contaminants and odour.

El2 Compressed breathable air system

El2.1 General

Al competent person should be consulted whenplahning or installing a compressed breat
system. Table E.1 provides a summary of the main elements associated with a compressor b
alr system. In addition to the careful planningand installation of the system, it should be mainf
alcompetent person to ensure the safe operation of the system.

The compressor should be installed in.an area providing sufficient space on all sides to ens
ventilation. The area should be as_cool as possible, but avoid places where freezing is possiblg
irftake point should be located in open air and away from potential contaminant release point
close to ventilation outlets or i the downstream of the outlets or near vehicle exhaust emissiol

Tl

2.2 Air purification elements

The air purificatiod-elements should be placed in the correct sequence to ensure the de

o8]

the advice providéed by the competent person and the manufacturers of these elements.

E{2.3 Tésting and inspection

The #olume flow or pressure, and quality of the supplied air, should be thoroughly tested at

o supply

bntaminants can mix with the compressed air at various stages of its generation and supply. Any
resence of contaminants in unacceptable quantities will render the air unsuitable as “breathpble gas”
\d can threaten the health and safety of the RPD wearer. For this reason,quality assured compressed

eathable

¢mpressed air and includes the levels for oxygen, carbon monoxide, carbon dioxide, lubricants, water,

hable air
eathable
ained by

lire good
. The air
(e.g. not
h points).

livery of

fceptable quality-breathable air. These purification elements should be replaced in accordance with

ntervals

a$ specified by a competent person (after risk assessment), and at least at the minimum frequency as

specified by national or local regulations.
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Table E.1 — Summary of main elements associated with a compressor system for producing
breathable air

Order Element Description/Purpose
1 Atmospheric air Typical composition of natural air is given in Reference [1].
Air intake filter The air intake filter is to remove coarse particles to protect the

Ccompressor.

2 The intake should be located in natural air, upwind and as far away as
possible, both vertically and horizontally from sources

Uf LUlltalllillatiull.

3 Compressor With system controls and alarms or monitoring for pressure,
temperature and oil level.
Aftercooler With condensate drain facility.
5 Separator To remove large water and oil droplets — with condensate‘drain facility.
6 Compressed air receiver For pressure stabilization and compressor load contgrel*— with
condensate drain facility.
Breathable air purifier A combination of components, to remove unwanted solids, gases and
vapours, as well as oil and water in liquid and‘aerosol form,

together with odour and taste from the compressed air source, to

ensure the breathable air complies with the requirements of this part

of ISO 16975.

Comprising:

7.1 Coalescing filter To'temove small water droplets, oil mist
and particles — with condensate drain
facility. Elements become blocked and
should be monitored for pressure drop.

7 7.2 Dryer stage To remove water vapour to ensure the
water content remains below the
limits specified in Table 3 of this part of
ISO 16975.

7.3 Gag-filtration stage(s) | To remove carbon dioxide and other
gaseous contaminants, including odour
and taste.

74 Catalytic stage To remove carbon monoxide and ozone.

7.5 Particulate filter stage | To remove dust particles generated by
previous stages.

8 Compressor systerirnon-re- |To prevent compressed breathable air from leaking back through the
turn valve compressor system.
9 Breathable air'receiver To provide enough breathable air for all RPD wearers.
10 Breathabledir distribution |Flow control units, monitoring facilities, couplings and distribution
system tubes.
Compressied breathable air system should be capable of delivering breathable air to every RPD wearer in the quantity anjd
at the prepsure'required for the RPD during use. Use of equipment that may place an additional demand on the compressed
breathablp air' system should be taken into account.
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Annex F
(informative)

Maintenance

F/1 Inspection

These could include a check for integrity of connections — for the condition of\the ref
interfaces, head harness, valves, harness assemblies, hoses, filters, end-of-service life ind
nd other warning systems. Each rubber or other elastomeric part should be inspected for cq

pliability and any signs of deterioration. Cylinders containing breathable ait/gas will require in
tq ensure that they are fully charged according to the manufacturer’s inStructions.

2 Decontamination

F
RPD may become contaminated with toxic materials. If the edntamination is light, then normal
ptrocedures should provide satisfactory decontaminationjotherwise, separate decontaminat
nlay be required before doffing or cleaning.

N

1]

ay exist.

3 Cleaning and disinfecting

PD should be appropriately disassembled and non-reusable parts should be disposed. Delicg
g. exhalation valves, require-particular care and attention during cleaning.

F

RPD should be thoroughly cleaned and disinfected following the manufacturer’s instructions.
R

e

4 Routine majintenance and repair

F

The maintenance‘and repair procedures should be designed to ensure that the RPD will col
perform as intended by the manufacturer.

A

thorough maintenance programme should include

— faultfinding routines,

Regular inspection of RPD should be carried out in accordance with the manufacturetis-instfuctions.

piratory
cator (if

present), electrical components and shelf-life date(s) and for the proper functionyof regulators, alarms
a

ntinuing
spection

cleaning
on steps

ptional or local guidance that describes suitable décontamination methods for specific toxic aterials

te parts,

htinue to

Yanlacamant afnartc Ao nacaccaryg
| g

— performance checking, and

— servicing as recommended by the manufacturer.

E5 Disposal

Arrangements will need to be made for safe disposal of contaminated filters and other parts which

cannot be safely decontaminated. Relevant national or local regulations should be followed.
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