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1. Scope
This specification specifies the requirements of Ceylon Electricity Board for filtering half

masks, half masks and full face masks as part of respiratory protective devices except
escape apparatus and diving apparatus.

2. Service Conditions

(i) | Annual average ambient 30°C
temperature
(i) | Maximum ambient temperature 40 °C
(iii) | Maximum relative humidity 90%
(iv) | Environmental conditions Humid tropical climate

3. Applicable Standards

BS EN 149 Res_piratory Protective devices-Filtering Half Masks to Protect
against Particles- Requirement , Testing, Marking
Respiratory Protective devices- Particle Filters -Requirement ,

BS EN 143 Testing, Marking

EN 140 Respi_ratory Protecti)fe devices — Half Masks and Quarter Masks —
Requirements, Testing, Marking

EN 14387 Respiratory Protective devices- Gas Filters and Combined Filters
— Requirements, Testing, Marking

EN 136 Respiratory P_rotective devices-Full Face Masks — Requirements,
Testing, Marking

%é s(,_fnli:thcI?rE;frtP?itecﬁve giéagg(USA) certification requirements for respiratory protective

evices

4. Filtering half Masks to Protect against Particles

4.1 Basic Features and Technical Requirements

A particle filtering half mask covers the nose, mouth and the chin and may have inhalation
and/or exhalation valve(s). The half mask consists entirely or substantially of filter material or
comprises a face piece in which the main filter(s) form an inseparable part of the device.

It is intended to provide adequate sealing on the face of the wearer against the ambient
atmosphere, when the skin is dry or moist and when the head is moved.

Air enters the particle filtering half mask and passes directly to the nose and mouth area of
the facepiece or, via an inhalation valve(s) if fitted. The exhaled air flows through the filter
material and/or an exhalation valve (if fitted) directly to the ambient atmosphere.

These devices are designed to protect against both solid and liquid aerosols.
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Materials used shall be suitable to withstand handling and wear over the period for which the
particle filtering half mask is designed to be used. Any material from the filter media released
by the air flow through the filter shall not constitute a hazard or nuisance for the wearer.

If the particle filtering half mask is designed to be re-usable, the materials used shall
withstand the cleaning and disinfecting agents and procedures to be specified by the
manufacturer

Parts of the device likely to come into contact with the wearer shall have no sharp edges or
burrs. Materials that may come into contact with the wearer's skin shall not be known to be
likely to cause irritation or any other adverse effect to health

All demountable parts (if fitted) shall be readily connected and secured, where possible by
hand.

4.2 Classification
4.2.1 Particle Filtering Half Masks Conforming to BS EN Standards

Particle filtering half masks are classified according to their filtering efficiency and their
maximum total inward leakage. There are three classes of devices:

FFP1, FFP2 and FFP3

The protection provided by an FFP2 or FFP3 device includes that provided by the device of
lower class or classes.

In addition, particle filtering half masks are classified as single shall use only or as re-usable
(more than one shift).

4.2.2 Particle Filtering Half Masks Conforming to NIOSH Requirements
According to the NIOSH requirements, Particle filters are classified as follows
N95, N99, N100, R95, R99, R100, P95, P89, P100

Number stands for particulate filtering efficiency
N: not resistant for Qil,

R: moderately resistant for oil and

P: strongly resistant for oil.

4.3 Filter Efficiency
4.3.1 Filter Efficiency of Masks Conforming to BS EN Standard

The efficiency of the filter of the particle filtering half mask shall meet the requirements of
below table.

Pace 6 of 27




Table 1 — Minimum Filter Efficiency

Classification

Filter efficiency of test aerosol

Sodium chloride test 95 I/min

%

Paraffin oil test 95 I/min
%

, Max. Max.
FFPA1 80 80
i FFP2 94 94
i FFP3 99 99

4.3.2 Filter Efficiency of Masks Conforming to NIOSH Requirements

The requirements for minimum filter efficiency are given in below table.

Table 2 - Minimum Filter Efficiency

Filter class Filter efficiency Remarks
N95 95%
N99 99%
Not Resistant to oil
N100 99.97%
R95 95%
R99 99% , )
Moderately resistant oil
R100 99.97%
P95 95%
P99 99% . _
Strongly resistant to ail
P100 99.97%

4.4 Carbon dioxide content of the inhalation air

The carbon dioxide content of the inhalation air (dead space) shall not exceed an average of

1.0% (by volume).

4.5 Breathing resistance

The breathing resistances apply to valved and valveless particle filtering half masks and
shall meet the requirements of below table.

Table 3 - Breathing resistance

Maximum permmitted resistance (mbar)

Classification

inhalation ' exhalation

30 I/min 95 I/min 160 I/min
FFP1 0,6 2.1 3,0
FFP2 0,7 24 3,0
FFP3 1,0 3,0 3,0
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46 Head harness

The head harness shall be designed so that the particle filtering half mask can be donned
and removed easily. '

The head hamess shall be adjustable or self-adjusting and shall be sufficiently robust to hold
the particle filtering half mask firmly in position and be capable of maintaining total inward
leakage requirements for the device.

4.7 Marking

The marking shall be clearly visible and durable.

4.7.1 Marking on the Filters Conforming to BS EN Standard

i. The manufacturer shall be identified by name, trade mark or other means of
identification.

ii. The number and the year of publication of the standard conforming to.

iii. Appropriate class (FFP1, FFP2, FFP3) followed by a single space and then:
“NR" if the filter is limited to single shift. e.g. EN 143:2000 FFP3 NR
“R" if the filter is re-usable. e.g. EN 143:2000 FFP3 R

iv. If appropriate, the letter D (dolomite clogging test) in accordance with clogging
performance.
E.g. EN 143:2000 FFP3R D

4.7.2 Marking on the Filter Packaging Conforming to BS EN Standard

i. Above details under “marking on the filter”
ii. Year of end of shelf life.
jii. Manufacturer recommended storage conditions (at least temperature and humidity).

4.7.3 Marking on the Filters Conforming to NIOSH Requirements

i. The manufacturer shall be identified by name, trade mark or other means of
identification.

ii. Standard conforming to.

ii. Appropriate class (N, R, P) followed by filtering efficiency level.
e.g. N95, P100

4.8 TESTING

The filter shall be subjected to the following tests according to the standard BS EN 149:2001
or NIOSH requirements. A summary sheet of tests carried out or test reports shall be
submitted as specified in 4.9.

4.8.1 Tests for Masks Conforming to BS EN Standard

i. Visual Inspection
i.  Practical Performance
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ii. Leakage
iv.  Carbon Dioxide Content of the Inhalation Air
v.  Breathing Resistance
vi. Filter penetration
vii.  Clogging test (Mandatory for reusable half masks, optional for non-reusable half
masks)

4.8.2 Tests for Masks Conforming to NIOSH Requirements

i.  Airflow Resistance Test
ii. Filter Efficiency Level
ii. Exhalation Valve Leakage Test

4.9 Test Certificates

A summary sheet of the tests carried out shall be submitted where the summary sheet
clearly shows the equipment concemed, the manufacturer's identity, the tests carried out,
test results and the standard’s requirements against the test results to determine passing or
" failing of the test. g

The summary sheet shall be from the accredited independent testing laboratory where the
testing was carried out and this testing laboratory shall be acceptable to the purchaser. Proof
of accreditation of the testing laboratory by a national/international authority shall be
forwarded if requested by the purchaser.

Submission of individual test reports is not necessary if duly authenticated summary sheet is
submitted as described above.

5. Half Masks

5.1 Basic Features and Technical Requirements

A Half Mask is a face piece which covers the nose, mouth and chin. Half masks are intended
to provide adequate sealing on the face of the wearer of a respiratory protective device
against the ambient atmosphere, when the skin is dry or moist and when the head is moved.

The use of aluminium, magnesium and titanium or alloys containing such proportions of
these metals as will, on impact, give rise to frictional sparks capable of igniting flammable
gas mixtures for exposed parts, i.e. Those which may be subjected to impact during use of
the apparatus shall be restricted to a minimum.

All demountable connections shall be readily connected and secured, where possible by
hand. Any means of sealing used shall be retained in position when the connection is

disconnected during normal maintenance.

Unless integral with the half mask, the following components (if fitted) shall be replaceable:
Head hamess, connector(s), inhalation and exhalation valves.
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Materials that can come into contact with the wearer’s skin shall not be known to be likely to
cause irritation or any other adverse effect to health.

The materials used shall withstand the cleaning and disinfecting agents and procedures as
recommended by the manufacturer.
5.2 Head harness

The head harness shall be designed so that the face piece can be donned and removed
easily.

The head harness shall be adjustable or self-adjusting and shall hold the face piece firmly
and comfortably in position.

Each strap of the head harness, buckles and other adjusting means shall withstand a pull of
50 N applied for 10 s in the direction of pulling when the face piece is donned. No breaks or
sliding of the straps shall occur. The requirement applies to the buckles and attachment lugs
as well as to the straps.

5.3 Connector

The connection between the face piece and the apparatus may be achieved by a permanent
or special (e.g. insert) type of connection or by a thread connection.

The connection between the face blank and the connector shall be sufficiently robust to
withstand axially a tensile force of 50 N.

5.4 Inhalation valves and exhalation valves

Valve assemblies shall be such that they can be readily maintained and correctly replaced. It

shall not be possible to interchange exhalation valve assembly and inhalation valve
assembly.

An appropriate method of checking correct assembly shall be described, e.g. visual
inspection; check by the wearer; test by maintenance personnel etc.

5.4.1 Inhalation Valve

The face piece should preferably be provided with one or more inhalation valve(s). Face
piece shall be provided with an integral inhalation valve, if there is no valve in the filter.

Inhalation valves shall function correctly in all orientations.

5.4.2 Exhalation valve

Exhalation valves shall function correctly in all orientations

escape of exhaled air and, where applicable, any excess air delivered from a supplied air
source.
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5.5 Carbon dioxide content of inhalation air

The carbon dioxide content of the inhalation air (dead space) shall not exceed an average of
1,0% (by volume). '

56 TESTS

Half masks shall be subjected to the following tests according to the standard BS EN
140:1998 or NIOSH Requirements. A summary sheet of tests carried out ortest reports shall
be submitted as specified in 5.7.

i.  Visual Inspection

i. Practical Performance

ii. Head Harness

iv.  Connector

V. Exhalation Valve

vi. Leakage
vii.  Carbon Dioxide Content of the Inhalation Air
vii.  Breathing Resistance

5.7 Test Certificates

A summary sheet of the tests carried out shall be submitted where the summary sheet
clearly shows the equipment concemed, the manufacturer's identity, the tests carried out,
test results and the standard’s requirements against the test results to determine passing or
failing of the test.

The summary sheet shall be from the accredited independent testing laboratory where the
testing was carried out and this testing laboratory shall be acceptable to the purchaser. Proof
of accreditation of the testing laboratory by a national/international authority shall be
forwarded if requested by the purchaser.

Submission of individual test reports is not necessary if duly authenticated summary sheet is
submitted as described above.

5.8 Marking

The marking shall be clearly visible and durable.

5.8.1 Marking of Masks Conforming to BS EN Standard
5.8.1.1 Marking on the Facepiece

i. The manufacturer shall be identified by name, trade mark or other means of
identification.

ii. Allunits of the same model shall be provided with a type-identifying marking.

iii. Size (if more than one size is available).

iv. The number and the year of the standards complied.
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v. Where the reliable performance of components may be affected by ageing, means of
identifying the date (at least the year) of manufacture shall be given.

vi. For parts which cannot reasonably be marked e.g. straps of head harness, the relevant
information shall be included in the information supplied by the manufacturer.

vii. Parts which are designed to be replaced by the authorized user and sub-assemblies with
considerable bearing on safety shall be readily identifiable.

5.8.1.2 Marking on the Packaging

i. The manufacturer shall be identified by name, trade mark or other means of
identification.

ii. Allunits of the same model shall be provided with a type-identifying marking.

iii. Size (if more than one size is available).

iv. The number and the year of the standards complied.

v. The end of shelf life may be indicated.

5.8.2 Marking of Masks Conforming to NIOSH Requirements

i. Manufactures identification.
ii. Type-identifying marking.

6. Full Face Masks

6.1 Basic Features and Technical Requirements

A full face mask is a face piece which covers the eyes, nose, mouth and chin and provides
adequate sealing on the face of the wearer of a respiratory protective device against the
ambient atmosphere, when the skin is dry or moist, and even when the head is moved or
when the wearer is speaking.

Air enters to the full face mask through the connectors and passes either directly to the nose
and mouth area or via the eye area of the full face mask. The exhaled air flows back either
through the connector in the breathing apparatus (Closed circuit breathing apparatus,
Pendulum breathing) or directly to the ambient atmosphere via exhalation valve(s) or by
other appropriate means in other types of respiratory protective devices.

An inner mask may be used to separate the nose and mouth from the eye (visor) area of the
full face mask.

The finish of any part of the full face mask likely to be in contact with the wearer shall be free
from sharp edges and burrs

The materials used shall withstand the cleaning and disinfecting agents and procedures as
recommended by the manufacturer

6.2 Classification

Masks are classified into three classes, each providing the same level of respiratory
protection but having some differences which reflect intended areas of application.
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Class 1: Full face mask for light duty use
Class 2: Full face mask for general purpose use
Class 3: Full face mask for special purpose use

For class 2 and class 3 full face masks exposed parts i.e. those which may be subjected to
impact during use of the apparatus shall not be made of aluminium, magnesium, titanium or
alloys containing such proportions of these metals as will, on impact, give rise to frictional
sparks capable of igniting flammable gas mixtures.

Replaceable Components

This requirement applies to Class 3 full face masks only.

Unless integral with the full face mask the following components (when fitted) shall be
replaceable:

Inner mask, head harness, lens/visor, connector(s), inhalation and exhalation valves, check
valves, speech diaphragm, lens wiper.

6.3 Resistance to thermal radiation

Class 3 full face masks shall be resistant to thermal radiation
6.4 Flammability

Parts of the full face mask that might be exposed to a flame during use shall not burn or
continue to bum for more than 5 s after removal from the flame.

6.5 Head Harness

The head harness shall be designed so that the full face mask can be donned and removed
easily. The head harness shall be adjustable or self-adjusting and shall hold the full face
mask firmly and comfortably in position.

For class 1 full face masks each strap of the harness shall withstand a pull of 100 N applied
for 10 s when tested as per the standard BSEN 136:1998 or similar test method.

For class 2 and class 3 full face masks each strap of the head harness shall withstand a pull
of 150 N applied for 10 s as per the standard BSEN 136:1998 or similar test method.

Buckles and attachment lugs (if present) shall withstand the same pull

There shall be no permanent liner deformation of each strap of more than 5% after ha\nng
been tested at a pull of 50 N for 10 s.

For class 3 full face masks once fitted, the head hamess shall be easily adjustable by the
wearer or self-adjusting.
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6.6 Connection

The connection between the full face mask and the apparatus may be achieved by a
permanent or special type of connection or by a threaded connection.

If more than one connector is fitted the design of the face piece or of the remainder of the
equipment shall be such that the use of different types or combinations of respiratory
protection devices does not present a risk.

All demountable connections shall be readily connected and secured, where possibly by
hand. Any means of sealing shall be retained in position when connection is disconnected
during normal maintenance.

For class 1 full face masks the connection between the face blank and the connector shall
be sufficiently robust to withstand axially a tensile force of 250 N.

For class 2 and class 3 full face masks the connection between the face blank and the
connector shall be sufficiently robust to withstand axially a tensile force of 500 N.

sz  Speech diaphragm

Where the face piece includes a speech diaphragm the latter shall be protected against
mechanical damage as assessed by visual inspection.

The speech diaphragm shall withstand a differential pressure of 80 mbar (static pressure)
with the positive pressure on the outside (ambient atmosphere).

6.8 Eyepieces/Visor

Eyepieces/Visor and anti-mist discs designed to serve as visors shall be attached in a
reliable and gastight manner to the face blank.

The manufacturer shall provide means to reduce misting of the eyepieces or visors so that
vision is not interfered with when the apparatus is used.

Where anti-fogging compounds are used as intended or'speciﬁed by the manufacturer, they
shall not be known to be likely to cause irritation or any other adverse effect to health.

6.9 Inhalation valves and exhalation valves

Valves assemblies shall be such that they can be readily maintained and if intended by the
manufacturer correctly replaced. It shall not be possible to fit an exhalation valve assembly
into the inhalation circuit or an inhalation valve assembly into the exhalation circuit.
Inhalation and Exhalation valves shall function correctly in all orientations.

If a full face mask has to be used with filters it shall be provided with an inhalation valve, if
there is no valves in the filter.

damage
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6.10 Leak tightness

The leakage of the full face mask shall not exceed that indicated by a change of pressure of
1 mbar in 1 min, when tested with 10 mbar negative pressure.

6.11 Carbon dioxide content of the inhalation air

The carbon dioxide content of the inhalation air (dead space) shail not exceed an average of
1% (by Volume).

6.12 Marking

The marking shall be clearly visible and durable.

6.12.1 Marking of Masks Conforming to BS EN Standard

i.  Manufactures identification.
ii.  All units of the same model shall be provided with a type-identifying marking.
iii.  The number and the year of the standard complied. :
iv.  The respective class number following the letters “CL" immediately following
the number of the standard e.g. EN 136:1996 CL 3 shall be marked.
v. Where the reliable performance of components may be affected by ageing,
means of identifying the date (at least the year) of manufacture shall be given.

For parts which cannot reasonably the marked e.g. straps of head harness,
the relevant information shall be included in the information supplies by the
manufacturer.

vi. Components or parts which are designed to be replaced by the authorized
user and sub-assemblies with considerable bearing on safety shall be readily
identifiable.

For parts which cannot reasonably be marked e.g. straps of head harness, the
relevant information shall be included in the information supplies by the
manufacturer.,

6.12.2 Marking of Masks Conforming to NIOSH Requirements

iii. Manufactures identification.
iv. Type-identifying marking.
6.13 TESTS

Full face masks shall be subjected to the following tests according to the standard BS EN
136:1998 or NIOSH requirements. A summary sheet of tests carried out ortest reports shall
be submitted as specified in 6.14.

i. Visual Inspection
ii. Flammability
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iii. Resistance to thermal radiation (only applicable for Class 3 full face masks)
iv. Head hamess

v. Connector

vi. Eye piecel visor

vii. Inhalation valve and Exhalation valve

viii. Leak tightness

ix. Carbon dioxide content of the inhalation air
x. Breathing resistance

xi: Inward leakage

xii. Field of vision

xiii. Practical performance

6.14 Test Certificates

A summary sheet of the tests carried out shall be submitted where the summary sheet
clearly shows the equipment concemed, the manufacturer's identity, the tests carried out,
test results and the standard’s requirements against the test results to determine passing or
failing of the test. -

The summary sheet shall be from the accredited independent testing laboratory where the
testing was carried out and this testing laboratory shall be acceptable to the purchaser. Proof
of accreditation of the testing laboratory by a national/international authority shall be
forwarded if requested by the purchaser.

Submission of individual test reports is not necessary if duly authenticated summary sheet is
submitted as described above.

7. Particle Filters

7.1 Basic Features and Technical Requirements

A Particle filter is a device to be used with a face piece which passes air to the face piece
after removing the airborne particles.

The filter shall be made of suitable material to withstand normal usage and exposures to
those temperatures, humidity and corrosive environments that are likely to be encountered
internally it shall withstand corrosion by the filtering media.

The materials used shall withstand the cleaning and disinfecting agents and procedures as
recommended by the manufacturer

Any material of the filter media or any gaseous products that may be released by the air flow
through the filter shall not be known to constitute a hazard or nuisance for the wearer.

Materials that can come into contact with the wearer’s skin shall not be known to be likely to
cause irritation or any other adverse effect to health.
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7.2 Classification
7.2.1 Particle filters conforming to BSEN 143:2000

There are three classes of particle filters classified according to their filtering efficiency;
P1, P2 and P3 in ascending order of the filtering efficiency.
In addition, filters may be classified as one time use only, or re-usable.

The protection provided by a P2 or P3 filter includes the protection provided by the filter of
lower class or classes. Ex: P3 filter includes the protection provided by P1 and P2

7.2.2 Particle filters conforming to NIOSH Requirements
According to the NIOSH requirements, Particle filters are classified as follows
NS5, N99, N100, R85, R99, R100, P95, P99, P100

Number stands for particulate filtering efficiency
N: not resistant for Oil,

R: moderately resistant for oil and

P: strongly resistant for oil.

7.3 Connection
The connection between filter (s) and face piece or other device (s) with which it is intended

to be used shall be robust and leak tight. The filter shall be readily replaceable without use of
special tools and shall be designed or marked to prevent incorrect assembly.

7.4 Mass

The maximum mass of filter designated to be used directly connected a half mask is 300 g.

The maximum mass of fitter designated to be used directly connected to a full face mask is
500g.

7.5 Filter Efficiency
Filter efficiency according to the BS EN 143

The requirements for minimum filter efficiency are given in below table.
Table 4 - Minimum Filtering Efficiency

Filter class Filtering efficiency %
P1 80 Filters both oil and non-oil
P2 94 based particulates
P3 99.95
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7.5.1 Filter efficiency according to the NIOSH Requirements

The requirements for minimum filter efficiency are given in below table.

Table 5 - Minimum Filtering Efficiency

Filter class Filter efficiency Remarks

N95 95%

N99 99% Not Resistant to oil
N100 99,97%

R95 95%

R99 99% Moderately resistant oil
R100 99.97%

P95 95%

P99 99% Strongly resistant to ol
P100. 99.97%

7.6 Marking

7.6.1 Markings for filters conforming to BS EN 143

The marking shall be clearly visible and durable.

7.6.1.1 Filter and Filter Package

i. The manufacturer shall be identified by name, trade mark or other means of

identification.

ii. Appropriate filter type and class (P1,P2,P3) and white colour code

ii. The number and the year of standard conforming to.

iv. “NR”if the filter is limited to single shift. Ex: EN 143:2000 P3 NR
v. “R”if the filter is re-usable Ex: EN 143:2000 P3 R

vi. A mark showing if the filter is for a multiple filter device.
vii. Year of end of shelf life.

7.6.2 Markings for filters conforming to NIOSH Standards

i. The manufacturer shall be identified by name, trade mark or other means of

identification.

ii. Appropriate filter designation (Ex: N95, P100)
ii. NIOSH name in block letters or NIOSH logo

iv. TC Number (NIOSH Testing and Certification number)
v. Filter model number
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7.7 TESTING

The filter shall be subjected to the following tests according to the standard BS EN 143:2000
or NIOSH requirements. A summary sheet of tests carried out or test reports shall be
submitted as specified in 7.8.

i. Visual Inspection

ii. Mechanical Strength
iii. Test Flow conditions
iv. Breathing Resistance
v. Filter penetration

vi. Clogging test

7.8 Test Certificates

A summary sheet of the tests carried out shall be submitted where the summary sheet
clearly shows the equipment concemed, the manufacturer's identity, the tests carried out,
test results and the standard’s requirements against the test results to determine passing or
failing of the test. ' '

The summary sheet shall be from the accredited independent testing laboratory where the
testing was carried out and this testing laboratory shall be acceptable to the purchaser. Proof
of accreditation of the testing laboratory by a national/international authority shall be
forwarded if requested by the purchaser.

Submission of individual test reports is not necessary if duly authenticated summary sheet is
submitted as described above.

8. Gas Filters

8.1 Basic Features and Technical Requirements

A Gas filter is a device to be used with a face piece which passes air to the face piece after
removing the harmful gases and vapours.

A Combined Filter is a device to be used with a face piece which passes air to the face piece
after removing the harmful gases, vapours and particles.

The filter shall be sufficiently robust to withstand the rough usage it is likely to receive in
service. No part of the filter likely to be in contact with the wearer shall have sharp edges or
burrs. The filter shall be designed to ensure its full function in any orientation.

The filter shall be made of suitable material to withstand normal usage and exposures to

those temperatures, humidity and corrosive environments that are likely to be encountered.
Intemally it shall withstand corrosion by the filtering media.
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