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Foreword

ISO (the I
bodies (IS

nternational Organization for Standardization) is a worldwide federation of national standards
0 member bodies). The work of preparing International Standards is normally carried out through

ISO technical committees. Each member body interested in a subject for which a technical committee

has been

established has the right to be represented on that committee. International organizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had notTeceived ndgtice of (a)
which may be required to implement this document. However, implementers are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at
pbrg /patents. ISO shall not be held responsible for identifying any or allystuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docuyment was prepared by Technical Committee ISO/TC 142, Cleaning equipment for air and ogher gases.

Alistof a

| parts in the ISO 23137 series can be found@n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standards body. A

complete

listing of these bodies can be found atwww.iso.org/members.html.
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Introduction

In the nuclear industry, as well as in many other applications using radioactive materials, some dangerous
products are used/handled/stored/produced. The radioactive particles can be in aerosol form which implies
the need for aerosol filters on the ventilation systems used at the exhaust of the facilities in order to protect
workers, the members of the public and the environment against the risks of spread of radioactive materials.

These aerosol filters are used in normal operation for process filtration systems (e.g. for glove boxes, hoods,
fume cupboards...), or on buildings ventilation systems. These aerosol filters are also used to cope with

accidents

conditions, creating severe specified conditions on the filters.

Some standards exist on the requirements to be associated with the filters used on these ventilation or

process s
the need

series and on their monitoring.

Many nug

condition

are used ggainst specific loads (e.g. high radioactive environment, fire conditions).

In the ISO[23137 series, ISO 23137-1 provides only the general requirements (e.g. types of filters to
standardi

need for
performa

The loadq against which the filters will have to be designed/fabricated/tested/certified, are r¢

AnnexA fi

use in nudlear/radiological facilities while the other parts are inténded to cover specific hazards in m|

In each p
be descri

the expedted performances against these specific toads are, in order to specify how they will h

designed,
intended

— thernpal loads (heated air flow, spot flame resistance) or pressure load (resistance to pres

loadi

— radia

— chemfical loads;
— vibrafion/seismic/rough handling loads;
— combjined loads (&:g. in a fire thermal loads are combined with dust loading and humidity).

These oth

ystems (e.g. ISO 17873,111 ISO 26802[2]). These standards propose some specifications
for high efficiency particulate air (HEPA) filters, their classification, the number of HEP/

5. But no standard exists on the requirements associated with the conditions in which

ilter certificates, etc.). Other parts of the ISO 23137 series aré€)intended to specify the
hces, the detailed requirements, with regards to the loads fordiwvhich the filters need to be

br information. This document covers the fundamental-qualification requirements for HEPA

bed, every part being related to a differenttype of loads. Every part will intend to pr¢

fabricated, tested and verified accordingto the technical specifications. Examples of loac
Lo be specified in the series are presented in Annex A, such as:

g, water spray, air flow increase);

fion and radioactive coritamination deposits;

related to
| filters in

lear operators have their own process for qualified filters with regards to those specified severe

Lhe filters

be tested,

sed sizes, principles for the qualification of the tests againstJoads such as repetition of tests,

expected
qualified.

ported in
filters for
pre detail.

hrt of the 1SO 23137 series, specific detailed lpads applicable to the HEPA filters are intended to

sent how
ave to be
s thatare

bure, dust

er pacts of the series are intended to refer to this document for the general requirenients (e.g.
qualificatjonrequirements for filter being verified against technical specifications).

The specificities of process ventilation system protecting the workers inside the facilities are intended to be

specified

by another part of the ISO 23137 series.

© IS0 2024 - All rights reserved

\%


https://standardsiso.com/api/?name=36221d52190b8d4ac7faf566c5242763



https://standardsiso.com/api/?name=36221d52190b8d4ac7faf566c5242763

International Standard

IS0 23137-1:2024(en)

Requirements for aerosol filters used in nuclear facilities
against specified severe conditions —

Part 1

General requirements

1 Scop

This dociment provides the general requirements associated with the specific characteristig

efficiency

This doc
construct
qualificat

All types
HVAC sys

The desig
mentione

This document does not provide the specific conditions against which the nuclear filters are design|

and quali

This docu
control r
radiation
radioactiy

Filter hou

2 Normative references

e

particulate air (HEPA) filters used in nuclear facilities.

jon and production tests).

fems to small size low flow rate cylindrical HEPA filters forglove boxes.

.

Fied.

poms habitability applications or applications related to the exposure to radioactiv¢

re challenge).

sing qualification is not part of this document.

s of high

iment provides the manufacturer with general requirements for(the performancg, design,
ion, acceptance testing and quality assurance for HEPA filters used in nuclear facillities (for

of HEPA filter used in such applications are covered, from the-large size HEPA filters in exhaust

n, fabrication, inspection and testing, certificates with'tegards to their expected perfornjances are

ed, tested

ment applies only to the filters used for nuclear heating ventilation air conditioning (HVAC) or

ionizing

b (e.g. medical or radioactive aerosols applications) in the severe conditions (e.g. fire, high

t method

The folloying documents arge referred to in the text in such a way that some or all of their content cpnstitutes
requiremepnts of this decument. For dated references, only the edition cited applies. For undated rgferences,
the latest|edition of thé referenced document (including any amendments) applies.

[SO 29463-1:20F7-High efficiency filters and filter media for removing particles from air — Part 1: Clagsification,
performancextesting and marking

ISO 29463 5.202&, l’l’l:yl’l Cj‘_}[l.l,l'cllb_}/ j[l.lltclo ulldjﬁ'll‘:cl lllcdl.u j[Ul T ClllUVl'lly [Jul l‘:l'l,l’CD l'll Ml’l Pul t 5. TCO

for filter elements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

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

— ISOO0

nline browsing platform: available at https://www.iso.org/obp/ui

— [EC Electropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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forces caused by any physical or chemical hazard

EXAMPLE

Pressure, thermal, radiation, vibration, ground motion, humidity, clogging, chemical hazards as well as
cumulated loads such those involved in hazards such as natural or accelerated ageing.

Note 1 to entry: In nuclear facilities or in facilities handling radioactive aerosols, the confinement function of
radioactive materials is a nuclear safety function, creating confined spaces modifying the loads that can challenge
filters compared to the ones that occur in open (not confined) spaces.

3.2
loss of co

olant accident

LOCA

accident s
coolant, 4
equipped

Note 1 to
would not

directly epose the HEPA filters). But, in some others, the rooms where a LOCA can occuftare permanently s

confineme]

3.3
high enel
HELB
accident s

Note 1 to 4

from the first pipe and to the discharge into the rooms of the fluid<ontained in the target pipe, and to press

and therm|

3.4
most pen
MPPS

particle s

Note 1 to 4
[SOURCE:

3.5
most pen

MPPS ranpge

particle s

Note 1 to €
MPPS rang

cenario in nuclear facilities induced by a pipe break leading to lose the radioactive heot p

essurised

nd adding pressure, steam and thermal loads in the rooms served by the ventiation systems

with HEPA filters

entry: In some nuclear reactor designs (for which the rooms are in a static confiflerment mode)
affect directly the HEPA filters in operational conditions (except shutdownsstates for which

ht system, exposing the HEPA filters to LOCA loads.

gy line break

cenarios in nuclear facilities induced by a high-pressure‘pipe whipping onto another pip¢

ntry: When charged with hot pressurised fluids, it can lead to lose the radioactive hot pressuris

bl loads in the rooms served by the ventilation systefus equipped with HEPA filters.

etrating particle size

ze at which the minimum of the particle size efficiency curve occurs under test conditions

ntry: This MPPS is dependent on théfilter medium and the test applications conditions.

[SO 29464:2017, 3.2.136]

etrating particle Size range

ze range covering the most penetrating particle size of the filter

ntry: DispersSed oil particulates (not to be confused with dioctyl phthalate) of 0,3 pum mass media
e for HEPAfilters.

4 Gene_]:a.l_[:eqnirnm ents

the LOCA
the LOCA
erved by a

h

ed coolant
ure, steam

h cover the

4.1 General design requirements of the filters

4.1.1 Layoutrequirements

The filter element shall be designed or marked so as to prevent incorrect mounting (e.g. upside down).

The filter element shall be designed so that when correctly mounted in the ventilation housing, the leak that
would occur along the sealing edge does not challenge its performances.

© IS0 2024 - All rights reserved
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If, for any reason, dimensions do not allow testing of a filter under standard test conditions, assembly in
parallel of two or more filters of the same type or model at the testable dimensions is permitted (as a global
resulting filter), provided it does not modify the leak that would occur in the resulting filter.

Annex B provides examples of general sizes and layout of filters used in nuclear ventilation systems.

4.1.2 Materials

The filter is comprised of the filter medium, separators, adhesive, faceguards and seals. The filter shall be
made of suitable material to withstand normal and severe usage and exposures to the loads that are likely to
be encountered (e.g. temperatures, humidity, chemical, radioactive and corrosive environments). The filter
element shall be designed so that it will withstand mechanical constraints that are likely to be encountered
during normratand severe use:

Dust or fipres released from the filter media by the air flow through the filter element shall notcgnstitute a
nuisance for the people (or devices) potentially exposed to filtered air (e.g. when the air is reeycled).

The fire gnd temperature resistance of the materials depends on the customer requiréments with regards
to hot temperatures and fire risk in the nuclear facility. When fire and hot temperature risks are|a nuclear
safety isspe for a specific filter, the filter element shall have capabilities to limitits’flammability pr when a
flame is njo longer present, the filter shall not continue its combustion.

NOTE Even though the filter medium is made with non-flammable materials, the dust loaded on the filfer can still
be flammale.

The filter|including its casing, should be able to be compacted such.as'to minimize radioactive wast¢ volumes.
When firg and hot temperature risks are not a nuclear safety issue*for a specific filter, consideration should
be given o use materials which allows incineration for disposal.

The filter] materials and its casing materials submitted<to a corrosive atmosphere should be fhosen or
treated tq avoid corrosion.

Potential Jeaks from the interfacing parts between the filter and the filter housing shall not modify the filter
global eff]ciency or the different qualifying loads.

The filter|and its casing envelope materials-should be selected such as to minimize their activatipn (where
neutron agtivation is possible on the filter materials) and to allow their processing or disposal in a radioactive
waste facjlity.

4.1.3 Nopminal air volume flow-rate

The filter|element shall be tested at its nominal air volume flow rate for which the filter has been designed
by the manufacturer.

4.1.4 Pressure difference

The presdure, difference across the filter element is recorded at the nominal air volume flow rate. Maximum
resistance to clogging shall be defined as well as the ultimate burst structural strength as ratio fupctions of

4.1.5 Filtration performance

The filtration performance is expressed by the efficiency or the penetration as described by the procedures
in ISO 29463-1. After testing in accordance with ISO 29463-1:2017, Clause 7, filters used as HEPA filters in
nuclear facilities shall have an efficiency that meets or exceeds ISO 35H defined in ISO 29463-1:2017, Table 1.

© IS0 2024 - All rights reserved

3


https://standardsiso.com/api/?name=36221d52190b8d4ac7faf566c5242763

IS0 23137-1:2024(en)

Depending on national regulations required by nuclear safety authorities, the filtration performances can
also be specified according to approved national standards.

NOTE For nuclear aerosols filters used for confinement systems, ISO 26802[2] related to ventilation systems for
nuclear reactors and 1SO 17873l related to ventilation systems for nuclear facilities other than nuclear reactors
provide general requirements on filters to be used. The minimal performance is generally set for filter and housing
at a minimal efficiency of 99,95 % for overall MPPS values (minimal decontamination factor of 2 000), even though
in most safety cases, the minimal decontamination factor at MPPS range is 1 000. The minimal efficiency of 99,95 %
corresponds to ISO 35H according to ISO 29463-1.

4.1.6 Filter lifetime

The lifetime of the filter under storage or usage in specified conditions shall be provided by the manufacturer.

Annex E grovides general information related to service life or storage conditions of the filters.

DependinE on national regulations required by nuclear safety authorities, the filtration setrvice life can also
be specified according to approved national standards.

4.2 General qualification principles

HEPA filt¢r designs shall be verified against their technical specifications. Tests shall be performe(d at a test
facility, based on criteria agreed between the manufacturer and the userywhen criteria are not ayailable in
existing sfandards.

A qualificption sample of filters shall be manufactured using the same methods, materials, equipment, and
processeq as will be used during production.

in the qualification sample shall be visually examined for any macroscopic defects that would
appear tq question the integrity of the filter. The acceptance criterion for the filter pack is jno visual
indication} of damage to the filter media, no tears on the:surface edge of the filter pleats, and no tears where
the filter pack is embedded in the adhesive at the fiafme/case. The acceptance criterion for the fijame/case
and facegpards is no visual indication of dents or-deformation. The acceptance criterion for the g¢l channel
and gasket sealing is no visual indication of dents that can interfere with proper sealing. The afceptance
criterion for the gasket seal is no visual indication of looseness or tears.

Acceptange shall be contingent on no visual indications of improper assembly, physical damage, $tructural
deformatfons and no degradation that*would impair the ability of a component to perform its| intended
function.

The qualification samples shall be'tested for those requirements specified by the end user as criticall to safety
for their dystems or processes/ Failure of any filter to comply with the requirements of 4.2 shall bg cause for
the rejection of the qualification testing. An appropriate number of samples of a filter showing|adequate
performapces should be provided to allow for testing of the specified loads (generally at least fourj).

The verification af.the compliance shall comprise all the specified loads. After the test, the filter i§ sent to a
qualified fest rigwhere its performances are measured. The level of performances is measured, in¢luding its
filtration performances, and reported in a sheet certificate.

HEPA filter manufacturers shall provide evidence that qualitied HEPA Tilters meet the test requirements
against the qualifying loads. Requalification of the filter series is required every five years in order to
continue to specify that the filter is still in compliance with its technical specifications, otherwise it shall
be demonstrated that the production process (including materials) does not change. In case there is a
same filter technology, it may be possible to qualify only a specific size, but the manufacturer shall provide
substantiated evidences that the specific selected size covers all the other sizes.

Generally, the bigger size is the one to qualify. In case a filter that is already certified does not comply with
the requirements, the agreed test laboratory shall inform the manufacturer. Before publishing the failed
results for a failed filter, the test laboratory shall allow the manufacturer to propose a new filter to test.

© IS0 2024 - All rights reserved
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In order to qualify a filter design against a load internal to the space served by the filter, a minimum of four
filters (or according to local regulations) manufactured during the same product run using the same lots of
material shall pass the established acceptable criteria established for the specific load. Test samples of the
series shall be taken randomly. If filter element materials need to be changed after testing, then suitable part
re-testing will need to be considered and agreed between the plant operator and filter manufacturer or the
testing repeated in its entirety. Once the filter design is certified, in the production factory, the manufacturer
shall provide HEPA filters that have been individually inspected and adequately tested for their efficiency/
penetration/pressure difference.

The general principle of the qualification testis shown in Figure 1 (dynamic challenge: filter media exposed to
an internal loading challenge) and Figure 2 (static challenge: filter is exposed to an external load challenge).

Case 1: filter submitted to an internal loading (Inad internalto the space served hy the filte ")
(=]

1 3 4

ooy \ R

Key

1  roomj|or enclosure in which the load is created (example of a fire)
2 duct

3 filter fo be qualified

4 fan

Figune I — General principle for the filter test rig

The filter efficiency (key 3)-shall be compliant with the ones mentioned in ISO 29463-1 classes. The qualifying
load is crpated in the rgom/enclosure (key 1). This qualifying load is maintained during a specjfied time
representfative of thedéad. With the support of the fan (key 4), the effluent streams exhausted| from the
room/endlosure (key(2) are directed to the filter during the adequate time for qualifying the filter] The duct
(key 2) is|chosen'such as to minimize load losses (e.g. if the load is a fire the duct is thermally insulated to
avoid losipg temperature at the filter location) and to allow representative measurement and monjitoring of
the load tp srhich the filter is submitted.

NOTE Figure 1 represents a fire load, but it can represent any other load internal to the filter (e.g. steam, soots,
high pressure, chemicals).

© IS0 2024 - All rights reserved
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Case 2: filter submitted to an external loading (load external to the space served by filter)

/\/
T —

~___— ™~

Figure 2 — General principle for the filter test rig for loads external to the filter (example of

P 1 )
IdUldtivir ivauj

After the|test, the filter is sent to a qualified test rig where its performances are measured. T}
performapces is measured, including filtration efficiency, and reported in a sheet certificate. A g
sample sife under these external loading conditions should be considered, or according'to local re

NOTE Figure 2 represents a radioactive radiation load, but it can represent any othepload external t
(e.g. earthquake).

5 General performances against loads

5.1 Introduction

During a1} accident scenario in a nuclear facility, filters can be*éxposed to different types of loads §
of the specificities of the scenario and/or cumulated scenarios. It is therefore important to ver
filter design can withstand specific loads it can be exposed to during an accident scenario spec
applicatign.

Filter deslgns that have been qualified against spegific loads shall demonstrate that they maintain a

e level of
ignificant
bulations.

b the filter

s a result
ify that a
fic to the

minimum

level of p¢rformance during and/or after exposure to the load(s). The determination of acceptability of the

filter design against specified loads is performed in the following process expressed in 5.2 to 5.5.

5.2 Vispal inspection

The filterp to be qualified against specific loads should first be visually inspected (e.g. linearity, ¢
of the sealing between filtering medium and filter frame, deformation of the frame, damage to the
ensure thpt they meet the requirements for form, fit and function for the application.

5.3 Registance toairflow and initial efficiency performance

As a basgline, thé\jnitial efficiency and resistance to air flow should be measured in accord:
[SO 29463-1 and:shall meet the minimum requirements for the filter class being qualified.

ontinuity
media) to

ince with

acurotaloadc

5-4 EXPuaulv TUOTUOOOS

The filter design being qualified should be exposed to those loads as deemed necessary as aresult of

the safety

analysis performed for the nuclear facility that will be using the filter. The details of the load requirements,
quantity of filters to be tested along with sampling requirements are not part of this document. Loads to be

considered, but not limited to, for filter qualification are:
— thermal loads (heated air flow, spot flame resistance);
— pressure load (resistance to pressure, dust loading, water spray, air flow increase);

— vibrating/seismic/rough handling loads;

© IS0 2024 - All rights reserved
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ical loads;

— humidity/steam loads;

— radio

active radiation;

— shock or blast waves loads;

— combined loads: the rules establishing how the combination is done are based on whether the loads are
likely to be consequential or independent (e.g. an earthquake have a consequent potentiality to generate
a fire inside the facility, while some other combined events will possibly not need to be combined, for
example, a fire in one room is considered not to generate a LOCA in another room, these events being
independent).

NOTE

versus timle (thermal, pressure, humidity, etc.).

5.5 Spg¢cific performances related to environment likely to be present in nuclear fad
After exposure to the specified loads, the filters shall be visually inspected if’sequired and
resistance to air flow (e.g. pressure drop) and particle removal efficiency. If they meet the reqy
then the fflters are qualified to meet the requirements.

6 Qualification of the test rig used for the filter loading performance

6.1 General

The test 1figs are designed according to the specification of €he different loads against which the
designed.

6.2 Qualification of the test rigs

The test
independ

The test
accordan

The testr
humidity,

6.3 Capabilities of-the test rigs with regards to certification filtration performances

Test aerof

The temp
relative h

Ageing (static/dynamic ageing) is not specifically a load by itself but is a consequence of comH

rigs shall be qualified by laboratofies meeting the requirements of ISO/IEC 17025
ent from the test rig.

rig shall allow adequate hemegeneity of sampling downstream and upstream the
fe with ISO 29463-5:2022€Jause 6.

g specifications include arange of its qualification domain regarding the conditions of ten
pressure and radiations.

ols shalkbe'used in accordance with their properties during the specified conditions.

eratuye of the injected air shall remain constant during the entire test procedure within
hmidity within £10 % for the tests performed in normal air conditions.

ined loads

ilities

ested for
irements,

filters are

that are

filters, in

perature,

+5 °C, the

The cleanliness of the test air shall be ensured by appropriate pre-filtering, so that there is no addition
of aerosol in operation. The test specimen should have the same temperature as the test air for the tests
performed in normal air conditions.

For the testing of filters in accordance with this document, a liquid test aerosol shall be used as the reference
test method. Alternatively, a solid aerosol may be used depending on the specified conditions, after written
agreement between the supplier and the customer.

The concentration and the size distribution of the aerosol shall be constant over time during the tests.

The most penetrating particle size (MPPS) of the filter medium shall be determined and communicated in
the tests results. The mean particle diameter of the test aerosol shall correspond to the most penetrating

© IS0 2024 - All rights reserved
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particle size range for the filter medium. Using the MPPS test aerosol, the overall efficiency of the filter
element shall be determined at its nominal air volume flow rate. Depending on national regulations required

by nuclea

r safety authorities, a different method from MPPS can also be specified according to approved

national standards.

The filter

shall be individually tested.

7 General conditions for the shipping and storage of filters

7.1 Packaging and shipping

HEPA filters—sha

their prof]

HEPA filtg
These end
the filter

HEPA filt¢

transit.

HEPA filte
sticking t¢
or pulled

Boxes for
and stora

7.2 Storage of HEPA filters

HEPA filt
+40 °C, R|
free from
be for HE

and should be kept separate.

The HEPA
storage a
packaging
to the har

Records (¢
guideline

8 Repy

tegradatiomror-white-maintaining

c U
ction to prevent damage, loss or deterioration.

brs shall be individually packaged and protected in an enclosure protected from the envjronment.
losures shall have extra shock absorbing material at the corners or edges of the filter thpt centres
ithin the carton to prevent damage.

rs shall be placed so that their pleats (deep pleats) or packs (mini-pleats) remain verti¢al during

rs with gelatinous seals shall be packaged in a manner to preventthe gelatinous compqund from
the packaging material. A means shall be provided to prevent the gelatinous seal from beipg gouged
but of the continuous channel when the filter is removed fromi‘the shipping carton/plastic[bag.

HEPA filters shall not be stacked more than two meters.high during packaging, shipping| handling

e,

ers should be stored in a temperature and humidity-controlled environment, typically +5 °C to
H <70 %, with no rapid changes in temperature and humidity. The storage area should be clean,
vermin (e.g. insects), vibration/shocks/impact and accumulation of water. The storage aifea should
PA filters alone; storage of other,.unrelated equipment and materials increases the risk ¢f damage

| filters shall be stored in-their cartons, in compliance with the instructions on the cqrton. The
Fea shall allow sufficient space for loading and unloading the HEPA filters without damage. The
y should facilitate theremoval of the filter; the opening in the packaging should allow edsy access
dles on the casing ©f;the HEPA filter to assist operators.

f HEPA filters_shall be kept so that individual HEPA filter inserts can be traced. Anngx D gives
5 on packing;shipping and storing the filters.

prting, evaluation and report

The filten

manufacturer shall pravide all specified information and ensure that the quality conhtrol, and

detailed examination and tests required are performed at the stages of construction necessary to permit
them to be meaningful.

The conformity compliance report shall be in accordance with Annex C and shall state that the filters
conform to the specified requirements.

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the performance

of all insp

ection requirements as specified herein.

The supplier shall provide objective and substantiated evidence acceptable to the purchaser that the
requirements have been satisfied. This is stated in the filter data sheet serving as conformity compliance report.
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Annex A
(informative)

General overview of the loads characterization and their

combinations on the filters used in nuclear facilities

In the safety case of nuclear facilities, several accident scenarios are postulated in the safety demonstration
: : e the : ainst these

filtration
of the exfhaust streams from the ventilation systems creating a negative pressure inside rooms. The

Postulatef accident events are events internal to the facilities (e.g. break of pipes, 16ad drops, fire) of external

— thermpal loads (heated air flow, spot flame resistance);

— pressjure load (resistance to pressure, dust loading, water spray, air flow increase);
— vibrafing/seismic/rough handling loads (need to simulate‘transportation as well as earthquakes);
— humiflity/steam loads;

— exterpal radiation loads and radioactive contamination deposits;
— chemijical loads;

— shocHf or blast waves loads;

— loads|combination.

Some events combine several loads tegether, such as:

— fire cpmbines both thermaland pressure loads with dust loading and humidity; the pressurization can
come|from both the fire'direct effects and from the clogging effects from the soots created in the fire;

— loss df coolant aceident (LOCA) or high energy line break (HELB) scenarios combine both steapn/vapour
and pressure loads;

— ageinfg is neither an event nor aload by itself, but it creates cumulated effects of differentloads during the
filter|lifetime (pressure, humidity, thermal, etc.) and therefore creates a combined load (statid/dynamic

ageing).

© IS0 2024 - All rights reserved
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Annex B
(informative)

Examples of general sizes and layout used for aerosol filtration in

B.1 Re

nuclear facilities

ctangular HEPA filters

Most HEH
origins a
originally
filter was
pleat med

The SI un

NOTE
609 mm x

Smaller H
the 610 nj

B.2 Cylindrical HEPA filters

Cylindric

capability

inner sur
personne

glove box
This anne
610 mm X

NOTE

ES_0_1737 24 (e.g. in the UK).

A filters have taken the dimensions from early nuclear HEPA filters developed in!the
re described in the US DoE Nuclear Air Cleaning Handbook.[2] The standard HEPA
24 inch (609,6 mm) by 24 inch (609,6 mm) square, 11,5 inch (292,1 mm) deep. This orig

ia packs but the outer dimensions have remained the same.
t most common dimensions are generally 610 mm x 610 mm x 292 mm.

In some countries, nuclear HEPA filter standard for rectangular HERA' filters gives the dim
609 mm x 292 mm. This minor difference has not been found to prevent interchangeability.

EPA filters are available and are typically derived from these dimensions, 1/2 or 1/3 of
m x 610 mm x 292 mm standard HEPA filter.

] HEPA filters have become popular in nuglear applications. They can get higher air
improved ability to compact for waste-disposal and the location of the contaminati

during filter changing. There are many cylindrical HEPA filters for specialist applicatio
es, pressure equalising vents and\discharge lines, which are outside the scope of this
x addresses the cylindrical HEPA-filters used in nuclear ventilation systems as an equiva
610 mm x 292 mm and similar rectangular HEPA filters.

Some countries are proposing to use cylindrical HEPA filters for new nuclear facilities ac

USA. The
filter was
nal HEPA

based on deep pleat manufacturing. Many HEPA filters are now made using machine folded mini-

Ensions as

those for

flow rate
bn on the

face of the cylindrical shape of the HEPA filter, so that the contamination is further away from

s such as
ocument.
ent to the

cording to
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Annex C
(normative)

Conformity compliance report template

The conformity compliance report shall contain at least the following information:

a) General information about the testing: standard template for the filter

— manyfacturer name;

— filter[type/serial number;

— nomihal flow rate;

— clean|pressure drop;

— maxijnum pressure drop maintaining customer requested efficiency;
— testnominal temperature and uncertainty;

— testrjominal humidity and uncertainty;

— test ¢ffficiency and method used to test efficiency;

— MPP{ range measured;

— loadipg conditions during qualification;

— validfited or recommended lifetime;

b) Information about the laboratory qualifying the filter

— laborptory qualification agreement number (or equivalent when available) proving the adequicy of the
test rigs and of the laboratory progcedures with regards to the specifications of the filters to bg tested;

— testrfgs number;

— signafure and date.
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