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‘U. S. Nuclear Regulatory Commission

Attn: Document Control Desk
Mail Station OP1-17
Washington, DC 20555

SUSQUEHANNA STEAM ELECTRIC STATION
REQUEST FOR EXEMPTION FROM 10 CFR 20.1703

AND 10 CFR 20 APPENDIX A

RE: USE OF DELTA PROTECTION FRENCH DESIGNED

RESPIRATORY PROTECTION EQUIPMENT Docket Nos. 50-387
PL.A-5834 and 50-388

Pursuant to the provision of 10 CFR 20.2301, “Application for exemptions,” PPL
Susquehanna, LLC is requesting an exemption from certain requirements of

10 CFR 20.1703, “Use of individual respiratory protection equipment” and Appendix A to
Part 20, “Assigned Protection Factors for Respirators.” The exemption request is

PPL Susquehanna, LLC has identified the Delta Protection suits as having benefits from a
contamination control, heat stress reduction, improved worker safety and respiratory
protection point of view. These suits have no NIOSH approval for use as a respirator in
the United States. Pursuant to 10 CFR 20.1703(b), PPL Susquehanna, LLC must request
authorization for use of equipment that has not been tested or certified by NIOSH.
Pursuant to 10 CFR 20.1705, PPL Susquehanna, LLC must obtain authorization from the
Nuclear Regulatory Commission before using assigned protection factors in excess of
those specified in Appendix A of 10 CFR 20. Since these suits have no NIOSH approval
for use as a respirator in the United States, PPL Susquehanna, LLC is requesting
authorization for their use as respiratory protection equipment and assignment of a
protection factor.

The enclosure provides the documentation supporting the request. As described in the
enclosure, approval of the request would improve worker safety in areas of airborne
radioactivity and high potential for facial/skin contamination from hot particles.

PPL Susquehanna, LLC has identified the following as commitments associated with this
request.

1. The Mururoa V4 MTH2 single use suit will be integrated into PPL Susquehanna’s, LLC
respiratory program using the information provided by the manufacturer.
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2. New lesson plans will be developed to train workers on Mururoa's features, donning,
use and removal, cautions and use of mouth strip and tear off strips for routine and
emergency egress.

3. Radiation Protection personnel will be provided additional training for selection,
approval, issue, equipment set-up, operation and maintenance instructions for the
Mururoa suit.

Approval of the suit’s use will allow PPL to proceed with procedure changes and
complete training necessary for the use of the V4 MTH2 suits at Susquehanna for the
Spring 2005 outage. Therefore, PPL Susquehanna, LLC is requesting approval by
February 1, 2005.

If you have any questions, please contact Mr. Cornelius T. Coddington at
(610) 774-4019.

Sincerely,

BT

B. T. McKinney

Enclosure — Approval Request for Delta Protection Mururoa Single Use Enclosed Suits

cc: NRCRegionl
Mr. A. J. Blamey, NRC Sr. Resident Inspector
Mr. R. V. Guzman, NRC Project Manager
Mr. R. Janati, DEP/BRP
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Approval Request For Delta Protection Mururoa Single Use Enclosed Suits
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1.0 INTRODUCTION

1.1 Purpose

10 CFR 20, Appendix A, “Assigned Protection Factors for Respirators,” states that an
air-supplied suit may be used in a continuous-flow mode, however, an Assigned
Protection Factor (APF) has not been designated. A footnote to this equipment
application indicates that the suit can be used in a respiratory protection program if the
minimum program requirements are meet (e.g., 10 CFR 20.1703, “Use of Individual
Respiratory Protection Equipment™). 10 CFR 20.1703 states that use of non-National
Institute for Occupation Safety and Health (NIOSH) equipment is acceptable only if
approved for use by the Nuclear Regulatory Commission (NRC). Since 10 CFR 20,
Appendix A does not specify an APF for these air-supplied suits, 10 CFR 20.1705,
“Application for Use of Higher Assigned Protection Factors,” would have to be exercised
in order to obtain NRC approval for exceeding the requirements of 10 CFR 20,
Appendix A.

PPL Susquehanna, LLC proposes the use of the Mururoa “fully enclosed suit” model

V4 MTH2 manufactured by Delta Protection, France. The purpose of this submittal is to
request approval for the use of these particular suits and for authorization to use an APF
of 2000 when using the suits. Additionally, due to the advanced safety features for
emergency breathing and emergency escape built into these suit models, PPL
Susquehanna, LLC may choose to use the Mururoa suits without dedicated rescue
personnel being assigned.

The Mururoa suit was accepted by the NRC in June 2003 for use by the Duke Energy
Corporation as a respiratory device with a protection factor of 2000 (TAC NOS.
MB7952, MB7953, MB7954, MB7955, MB7956, MB7957, and MB7958). The Mururoa
suits have been widely used in western European nuclear power plants (the manufacturer
indicates that approximately 60,000 Mururoa garments/suits are used by these plants each
year). The suits received certification for use by the Institute for Nuclear Protection and
Security in 1996.

1.2 BACKGROUND

1.2.1 Regulatory Reguirements

The following regulatory requirements are relevant to this request.

10 CFR 20.1703, “Use of Individual Respiratory Protection Equipment,” requires that if a
licensee assigns or permits the use of respiratory protection equipment to limit the intake
of radioactive material, (a) the licensee shall use only respiratory protection equipment
that is tested and certified by NIOSH.
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10 CFR 20.1703(b) allows that if the licensee wishes to use equipment that has not been
tested or certified by NIOSH, or for which there is no schedule for testing or certification,
the licensee shall submit an application to the NRC to authorize use of the equipment.

10 CFR 20.1705, “Application for Use of Higher Assigned Protection Factors,” requires
that a licensee shall obtain authorization from the NRC before using assigned protection
factors in excess of those specified in 10 CFR 20, Appendix A.

10 CFR 20, Appendix A, “Assigned Protection Factors for Respirators,” Item II,
“Atmosphere Supplying Respirators (particulate, gases and vapors),” indicates that for a
suit in a continuous flow operating mode, no APF is assigned nor is a NIOSH approval
schedule currently available for the evaluation of such suits. This equipment may be
used in an acceptable respiratory protection program as long as all the other minimum
program requirements, with the exception of fit testing, are met (i.e., 10 CFR 20.1703).

Based on these regulatory requirements, PPL. Susquehanna, LLC is required to obtain
NRC approval for both the use of and a protection factor for the Mururoa model
V4 MTH2 suit.

1.2.2 Suit Construction

The Mururoa Model V4 MTH2 suit meets ISO 8194 and the European Standard
EN.NF 1073-1. The manufacturer is ISO 9002 certified.

The Mururoa single use suits have the following desirable features that are not available
in the “bubblehoods” and “rain suits” manufactured in the United States:

1) One piece single use suit that includes welded gloves and booties with tie straps,
2) Made of Ethyfuge with reinforced elbows, knees and crotch areas,
3) Dual zippers - metal zipper inside and plastic zipper outside,

4) Helmet made of clear Poly Vinyl Chloride (PVC) material that provides
distortion-free vision and large enough for wearing a headset,

5) Welded sleeve to insert communication cable,

6) A removable strip near the mouth that could be used for emergency breathing in
case of loss of supplied air,

7) An egress strip stretching from left arm, over the head, to right arm that is used for
undressing and for self-rescue in an emergency, such as loss of supplied air,

8) Airintake located at the waist with a built-in regulator that can adjust, but not
block, airflow, '

9) Two exhaust valves that provide ventilation, and also protect from overpressure,
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10) Very low noise level at maximum air flow, and
11) Air flow to the arms legs and face.

Air hoses of any length can be used, but air shall be supplied to the Mururoa suits
between 40-85 psig measured at the inlet. A regulator at the inlet can adjust the airflow
from 43 CFM maximum to 9 CFM at the minimum. To ensure user safety, the regulator
cannot shut off the air supply. Noise level is kept between 76 dB at maximum airflow to
58 dB at minimum airflow. Air flows through manifolds to the chest, hands and feet.
There are two exhaust vents on the back - one behind the neck and one at lower back.
The exhaust vents have patented magnetic seals to prevent any aspiration of contaminants
if supplied air is lost. The Mururoa is approved for use with different fittings in Europe
and can be fitted with Schrader or Foster or CEJN type fittings used at the PPL
Susquehanna, LLC facilities. '

The Mururoa Model V4 MTH2 suit is made of Ethyfuge material, which is incinerable.
Examination of the suit shows there are two air vents near the chin for cooling the face,
as well as a distribution network for air to go to the arms and the legs.

1.2.3 Safety Features of the Mururoa Model V4 MTH2 Suit

All Mururoa suit models are lightweight (2.5 1bs.), made of fire-retardant material and
can be used in temperatures up to 140° F., as per EN 1073-1. The suits have built-in
gloves, booties with binding ties, and have reinforced elbows, knees and crotch. A
transparent helmet with 6-inch X 8-inch clear faceplate provides distortion-free view.
Dual magnetic ventilation valves provide needed ventilation and relief of excess pressure
in case suit is squeezed/pinched unexpectedly. Noise level at maximum airflow is less
than 80 dB. Airflow can be adjusted by the user for his/her comfort, but cannot be shut
off. In case of loss of air, the user can remove the mouth strip and move the opening
close to his face, or enlarge the opening, to breathe outside air. Alternately, the user can
pull the escape strip from either forearm, over the head and towards the other forearm,
and rip the suit in two halves. This escape strip is normally used for egress from the suit
when the work activity has been completed.

The Mururoa suit’s design does not permit its use in an Immediately Dangerous to Life
and Health (IDLH) atmosphere. PPL Susquehanna, LLC plans to use this suit for
protection against radioactive particulate contamination only. The Mururoa suit is also
not designed for use with any personal cooling units such as a Vortex tube, but can be
used with a cooling vest supplied by the manufacturer, if desired.
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1.2.4 Implementation

PPL Susquehanna, LLC sites have respiratory programs in full compliance with

10 CFR 20. The Mururoa V4 MTH2 suits will be integrated into the PPL Susquehanna,
LLC respiratory program using the information provided by the manufacturer. New
lesson plans will be developed to train workers on the Mururoa's features, donning, use
and removal, cautions and use of mouth strip, and tear off strips for routine and
emergency egress. Radiation Protection personnel will be provided additional training
for selection, approval, issue, equipment set-up, operation, and maintenance instructions
for the Mururoa suit. The Mururoa suit's safety features, namely the tear-off mouth strip
and the emergency tear-off strip, make it unnecessary for any standby rescue personnel.
Additionally, in many cases, workers are in direct contact with Radiation Protection or
support personnel via audio headsets. The ability to eliminate the rescue worker is an
ALARA consideration since the work areas where air-supplied suits are used are
typically areas with higher radiation and contamination levels. Undervessel activities
such as CRD and LPRM exchange, reactor cavity decontamination, and equipment
decontamination are specifically targeted for the use of the Mururoa suit.

PPL Susquehanna, LLC will use the Corrective Action Program (CAP) to document and
evaluate any unexpected problems with the suits. The manufacturer is subjected to
checks from the IPSN (Institute for Nuclear Protection and Security) to insure the product
has no risk of injury to the user. A second organization called ASQUAL (an advisory
group to regulators) performs annual inspections of the factory to certify that the
manufactured product is of the same quality approved by the IPSN. Several
destructive/non-destructive tests are performed by the manufacturer for each order
received from clients. Any defects reported by clients, investigations, and corrective
actions are documented by Delta Protection, and are reported to licensees using our suits
on a quarterly basis. Customers are notified of significant problems and products are
recalled if necessary. This information is made available to ASQUAL for their annual
inspections.

PPL Susquehanna, LLC currently uses air- supplied hoods, (commonly known as the
bubble hood) for jobs involving overhead contaminated water, high potential for skin
contamination from discrete radioactive particles, and to prevent intake of airborne
contaminates. Because the bubble hoods do not cover the hands and the feet workers
have to wear additional protective clothing, including two pairs of gloves, rubber shoes
and booties and tape for sealing. Chances of cross contamination during undressing/exit
from the contaminated areas are high. The Mururoa suits offer a better alternative (with
their unitized construction and ease of removal) and should protect the worker much
better against facial/skin contamination and airborne radioactivity. Approval of a
protection factor of 2000 for the Mururoa suits would allow use of the Mururoa suits in
PPL Susquehanna’s, LLC efforts to control contamination incidents and prevent intakes
during operational activities at all of the PPL Susquehanna’s, LLC facilities.
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2.0 TECHNICAL JUSTIFICATION

2.1 Evaluation

PPL Susquehanna, LLC reviewed the following documents obtained from Delta
Protection:

e General Description of the Mururoa Model V4 MTH2 Ventilated Suits
(Attachment 5.1),

¢ European Standard EN 1073-1:1998 for Ventilated Protective Clothing
(Attachment 5.2),

e Certificate No. 0073/197/162/01/96/0001 for Mururoa Model V4 MTH2 Issued by the
Institute for Nuclear Protection and Security (Attachment 5.3),

e Protection Factor Determined During Fit Test Exercises for Mururoa Model
V4 MTH2 (Attachment 5.4), and

¢ Donning and Removal Instructions for Mururoa V4 MTH2 (Attachment 5.5).

Based on a review of this documentation, the suits represent a better design than the
currently approved “bubble hood” and “rain suit” combination and provide better worker
protection with the data supporting an APF of 2000.

A key element of this review was the application of the European Standard and the
Certificate issued by the Institute for Nuclear Protection and Security for the Mururoa
suits. The European Standard (Attachment 5.2) requires that the suit material be tested
for resistance to abrasion, flex cracking, puncture, blocking, tear and flammability,
strength of seams, joins and assemblies, damage resistance of exhaust valves, designed
flow rates for pressure range of supplied air, noise level, and quality of the visor.
According to the testing standard, three workers should perform standard exercises, each
wearing two different suits inside a chamber filled with a test agent (Sodium Chloride)
and measure the leakages during the exercise regimen lasting 20 minutes. Operating
parameters are set to manufacturer's instructions. Standard exercises include walking on
a treadmill at 2 mph (3 minutes), moving arms up and down above head while looking
upward (3 minutes) and squatting continuously (3 minutes). To ensure worker's comfort,
two additional practical exercises - walking at 2 mph (5 minutes) and loading a bucket
with wood chips from the base of a hopper and emptying it into the opening on top

(15 minutes) - should be performed by two workers at specified air flow rates. Certificate
No. 0073/197/162/01/96/0001 (Attachment 5.3) states that the Mururoa Model V4 MTH2
passed in all categories tested and provided a protection factor greater than 50,000. It
should be noted that the term 'protection factor' used in the European Standard is
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equivalent to the ‘fit factor’ used in the United States and is not the same as the Assigned
Protection Factor used in 10 CFR 20.

PPL Susquehanna, LLC also conducted an in-house inspection and demonstration of the
suits. This inspection/demonstration indicated that the Mururoa suits are an improvement
over the currently used suits due to their ease in donning and removal.

Additionally, the NRC approved the use of the Mururoa Model V4 MTH2 suit with an
APF of 2000 for the Duke Energy Corporation in June 2003 (TAC NOS. MB7952,
-MB7953, MB7954, MB7955, MB7956, MB7957, and MB7958).

3.0 CONCLUSION

PPL Susquehanna, LLC requests the approval for the use of the suits as per 10 CFR
20.1703(a), which requires use of respiratory protection equipment that is tested and
certified by NIOSH or alternatively which is approved for use by the NRC. Based on in-
house inspection of suits and review of industry and manufacturer test documentation,
PPL Susquehanna, LLC has determined that the Mururoa V4 MTH2 model air supplied
suits offer a safer and more efficient means to protect workers in areas of either high
radiological contamination and/or high potential for airborne contamination. The
existing rain suits and bubble hoods provide cooling only to the head and force workers
to wear the ensemble in a manner that makes self-rescue nearly impossible, thus requiring
a rescue worker to be stationed nearby. Ease of removal of the Mururoa suit provides for
more desirable self-rescue features. Additionally, the Mururoa suits provide a means to
undress that minimizes the potential for personnel contamination events.

4.0 REFERENCES

10 CFR 20.1703, “Use of Individual Respiratory Protection Equipment”
10 CFR 20.1705, “Application for Use of Higher Assigned Protection Factors”
10 CFR 20, Appendix A, “Assigned Protection Factors for Respirators”

Regulatory Guide 8.15 (Revision 1), “Acceptable Programs for Respiratory
Protection”

5. NUREG-0041, “Manual of Respiratory Protection Against Airborne Radioactive
Materials”
6. European Standard CEN/TC 162 N 738 (July 1996)

7. EC Type Examination Certificate No. 0073/197/162/12/96/0001 for the V4 MTH2
suit dated January 10, 1996

e
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Supplied Air Suit
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MURUROA SUIT

The Mururoa suit is a single use garment designed to be used In radioactively contaminated
environments. It has been widely used in western European Nuclear Power Plants for more
than 20 years, without any major problem (the French state company: Electricité de France use

60,000 garments each year).

The Mururoa suit is a fully enclosed PVC plastic, supplied-air and pressurized suit, that offers
excellent protection factor ( ~100,000) against any solid, liquid, or gas pollutant, minimizing

discomfort and heat stress and increasing the worker's efficiency.

The Mururoa suit is C.E. approved and complies with CE standard EN:1073-1 “Protective

clothing against Radioactive Contamination”

It also fulfils the requirements of the 1.S.0. 8194 standard “Radiation Protection-Clothing for
protection against Radioactive contamination-Design selection ,testing and use”
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VENTILATION / EXHAUST

In the supplied-air Mururoa suit, the ventilation system is composed of

An airflow control valve, preset to a minimum flow of 250 litres/minute (9 CFM) at 3 bar
(42 PSIG), located on the right hip and covered with a protection flap. This flow can be
adjusted, from 250 to 1150 litres (9 CFM to 41 CFM) per minute. 1150 litres is obtained
with the tap fully opened at the feeding pressure of 6 bar (85 PSIG) (refer to graph in
annex 11).

A silencer bag which attenuates the noise level less than 58 dBa at 250 litres/minutes to
76 dBa at 1150 litres/minute.

A manifold system welded to the suit and distributing the air to the helmet, the legs and
the arms.

An exhaust by two world patented valves placed in the helmet and in the back. These
valves ensure a remarkable airtight seal in case of accidental air-feed cut off, or when
putting the suit in under pressure through abrupt movements. The valves regulate the
overpressure in the garment between 3 mbar (0.042 PSIG) and 10 mbar (0. 142 PSIG)
for supply air pressure between 3 bar (42 PSIG) and 6 bar (85 PSIG)

The benefits of this system are

- High heat removal through superior airflow

- Non irritating diffuse ventilation

- Resistance free breathing

- High level of comfort for long and strenuous jobs in contaminated areas
- Very low noise level .
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DESIGN CHARACTERISTICS

- One piece PVC, fire proof suit. (Thickness 20/100mm for technical data concerning the material,
refer Annex | of this document)

- Welded PVC gloves

- Incorporated overboots with strengthened sole
- Binding ties on the overboots

- Reinforced elbows, knees and crotch

- Dual zipper system: - metal zipper for mechanical strength
- PVC zipper for air and gas tightness (0.30 PVC thickness)

- Supple transparent PVC helmet, fitted with a transparent distortion free, PVC face plate 6"x 8"
giving almost the same optical quality as glass.

- Quick release strip from forearm, overhead to forearm, for easy removal. This is used both for
undressing or emergency egress. (Emergency egress takes less than 3 seconds).

- Quick release strip for access to the mouth.

- Welded sleeve for communication cable.
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GENERALCONSIDERATIONS
THE MURUROA SUIT IS AVAILABLE IN SIX SIZES
Size 0 1,55m - 1,62 meter 5Sfeetlinch - 5 feet 4 inches
Size 1 1,60 - 1,68 meter 5'3" - 56"
Size 2 1,68 - 1,74 meler 56" - 5'8"
Size 3 1,74 - 1,82 meter 58" - 6'0”
Size 4 1,82 - 1,92 meter 60" - 6'3"
Size 5 1,92 - 2,05 meter 6'3" - 6's"

But if any individual selects a suit size different from the recommended size, the operating and
safety characteristics will not change.

WEIGHT

FEEDING PRESSURE

FLOW
STORAGE

- The suit should be used by the third year from the date of manufacture.

1200 grams (2.64 LBS)

6 bar (85 PSIG)

450 up to 1150 Liyminute (16 - 41 CFM)

- It must be stored in its original packaging.

- The storage temperature has to stay betWeen 0°C and 60°C (32°F - 140°F)

- If the storage temperature was below 5°C (41°F) the suit must be stored approximately

3 hours at a room temperature until the suit become flexible.

- The usage temperature range + 5° C and + 55°C (41° - 13I°F) depends on air fed

temperature
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MATERIAL PROPERTIES

Technical characteristic of PVC material 20/100 mm using French standards, which would

correspond to ANS| standards.

Characteristic Standards Results Units
Density NFT 51063 1.38 gm/cm3
Traction Resistance NFT 54102 =143 N/cm?
Stretch before tear NFT 54102 2178 %
Tear resistance NFT 46007 245 N/em?
Weld resistance than material resistance NFT 54122 Peel50 | Tear65 %
Resistance to cold NFT 51102 .10 °C
Vapour permeability NFH 00030 34.1 a/m?/24h
Volatility on activated charcoal NFT 51167 <6 %
Spark perforation NFC 26225 9.2 KV
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. o FINAL DRAFT
EUROPEAN STANDARD prEN 1073-1
NORME EUROPEENNE CEN/TC 162 N 738
s . ; {1996-08-07)
EURQPAISCHE NORM Thauly 19561

1€S 13.280: 13.33010

Descriptors:

Engksh wersicn

Protective ‘clothing against ndioactxve comamination
Part 1: Requlm-nems -2nd test methods for vmﬁhud protective:cothing ‘sgainst particulate
radicactive conumhaxfon

VEtements de protection centre Ia contamination S:?u“klmdung gagen radioaktive Kantamination
radioactive » Partie 1: Exigences ut rrmhudu d'essai  Ted 1} Anfarderungen und Prufverfahren thir beilftete
Fout uétemcm de protection ventilé contra la Schrnide’cung gegen radsoakme Kontammnation
c:nxammmn radlcacdve sous forme de pmicu!u durch feate Partixel

This draft Estopean Standsrd is scbmitted to CEN members for formal vote.
l'has been drawn up by Technical Commiztes CEN/TC 162.

it this draft becsmes aEuropean Standard, CEN memtars are beund to comply with the
CEN/CENELEC Internal Regulaticns which Sticulste the ‘conditicns for giving ‘this Euro-
pean Stmdard the swtus of 3 nationa) standars wrthcut any arsratien,

This drat: European Standard was estabkshed by CEN in three official versions |Enghsh. .
Ffmch. German). A version in any other Languaze made by xmu.mon yndef she tespon-

s:hdity of 3 CEN trambe? nto its own hn;ua;- and notied ta'the Cantral Secratariar

has the same stitus 3s the official versions.

CEN membars are the national standards bedies of Austria, Bdg}um. Denmark, Finland,

France, C-tmny. Greecs, feelind, Irstand, Italy, Luxé¢mtourg, Nutherlandz, Norway,
Pcr'ugal Spain, Sweden, Switzerland and Unized Km,dom

CEN
Evropean Commitee Tor Standardization -
Comité Emopéen dea Normafisation
Euraptisches Komites 3ar Narmung

Central Secrezanat (e de Stasset 38, B-1050 Brussels:

% 1996, Copyright reserved to CEN members. Ref. No. prEN 3073.3 ; 1906 £
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Foreword

This European Standard has been prepared by the Technical Csmmittee CEN/TC 162 “Protective clothing
including hand and arm protection and lifejackets® the secretariat of which is held by DIN.

This European Standard has been prepared under a mandate given to CEN by the Eurcpean Commission and the
European Free Trade Association and supports essential requirements of EU Directive 83/686/EEC.

For nr;laéionship with EU Directivels], ses informative Annex ZA, which is an integral pars of this
standard.

The annex A is ncrmative and contains the activity sequence for the testing of the protecticn faczor.

Further parts of this standard will deal with requirements for unventilated protective clothing and protection
against liquids and gases.

In accordance with the CEN/CENELEC Rules, the fcllowing csuntries are bound to implement this European
Standard:
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1-Scope

This' Evropesn Standard specdies she charactedstics of vertlated ciothing protecting the wearer-agains:
paniculate radioactive contamination. ' : o

Thiz European Standard does nat apply for ine protesthon against jonding radistion and the protecticn of
‘patien:s‘against contamination with radicactive substances by disgnostical sndlor therapeusical measures.

2 Normative references’
This Eurcpean standard incatpatates by dated or undated sstersnce. provisions trom cther publicatlons. These
‘notmative refeténces are Cited at the spprapriate places in the Textand the pubbications are liszed heredtfter. For
dated refersncas, subseguent amencments 10 or tevisicns of any of these publications apply o this European
- tandard only when incorpgrated in it by amendmens gt revisicn. For undated feferences the latest adition of
the pablication refermed 10 tp‘;:h'és;
EN-146
" Respiratory protective devices ~ Powered thering devicea Incorparating helmuets cr hoods - Regquivements,
Testing, marking
EN 270 .
“Respiratory protective evices - Compressed air fine breathing acperstus Incorperating a hood - Requice-
--grants, testing, marking
EN 220 .
““Protective clothing - General requivements

EN 530 . . .
‘Abrasion resistance of protective elcthing mageral - Test methiod

EN 8€3
- Protactive clathing - Mechanics! propertiss - Test maince: Punciure resistance

FIEN 8431
" Protective clothing for use against Biquid and gaseous chemieals, inchuding bqusd eetcgols and schid particias

- Performance requirements for ventdated and nen-veatiated *gas-tight” {Tyae 1) anc *ncn-gas-tight”
{Type 2} protestive. clothing ’

peEM 1126 .
Resciratory. protective tavices for seit.restuw - Saf-contained open-credit comoressed &r treathxg
pparatus Incoeporating @ hood {compressed ar eszape apoaratus with hood) » Resuirements. tesimg,
marking .

EN 25578 . ‘
Rubber of plastics coatad tabricy - Determunation of blscking resistance

EN 200732 _
Textdles - Test methods Tor nonwovens - P33 & Detzrminazicn of tear restance

150 5082

Textdes - waven fabrics - Determinaticn ¢l bresing wirangth - Grac methed

1SO 7888 )
qubﬁ:"( or plastics coated fabrics - Determination ef resistance te damage by flexing {cvnamic methoch

3 Definitions

Fot the ;:_uy:és,:s ot tnus stancard she fcliowsng gefinmicns acpiy:

3.1 Protective clothing against radioactive contamination

Protectrve clothing inzences 3o previde protestion to e sk and i racuwed 10 the fesgratery ract aganss
radioactive contaminatign.,

3.2 '&(‘_i'r'xtifa'tqc.! protective clothing

Peorective clothing whicn i3 suzpliee with Etesthadle air ensuring injernal ventilapen anc cverpressure. The
protestive clothing provides protection 258inst radicacive contaminauon for the resgstery trac and the whels
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bedy.
3.3 Nominal protection factor {inward leakage, IL}

The ratio of the average concentrations of a test aerosc! or gas measured in the ambient atmosphere and inside
the hood of the progective clothing at the point where the wearer draws breath. The concentrations taken into
account are the average concentrations recorded during a standardized test.

3.4 Radioactive contamination

Presence of radioactive substances in or on a matesial or in 3 place where they are undesiratle or could be
harmful.

3.5 Seams
A permanent fastening between two or more pieces of protective clothing material.
3.6 Assemblages

A permanent fastening between two or more different garments, or betwesn protective clothing and
accessories, obtained, for example by sewing, welding, vulcanising. gluing.

3.7 Join
A non-permanent fastening between two different garments, or between protective clothing and accessories.
3.8 Closure

A device, for examgle, zipper, “touch and close® fastener, etc., to close epenings for donning cr removing the
protective clothing.

4 Design'
4.1 Protecive clothing against radicactive contaminaticn shall comgly with the general requirements specified
in EN 340.

4.2 The design of the protective clothing shall be such that the protective clothing is straightforward to put
on and take off, and to minimize the risk of contamination, testing according to “practical performance test”
{see 6.2).

4.3 The clothing can be designed for single or muhiple use.

4.4 The protective clothing {see 3.2) may consist cf cne or several parts. The clothing may be fitted with a
respiratory protective device to enable the wearer to breath in case of failure of the primary air supply.

5 Requirements
5.1 Materials

The materials used for protective clothing against radicactive contamination shall mest the requirements
according to table 1 after the pretreatment in accordance with 6.1.1 and 6.1.2.
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Table 1: 'Bccv.giuﬂi'én.u:!p'i the materiak
Reguirernant | Classificasion Test according ta -applicable far
‘ : reusable  ‘single use
matsrials
‘Abrasion tesi &> 2000 Cyclex EN £30, Methiee 2 yes yes
-stance - & > 1500 Cycies 00 asrasiv paper ac-
] £ > 1000 Cycles gording to prEN 943
3> E00Cycdes | land@kPa -
"2 100 Cycles downward pressure
1 > 10 Cycles
Flex cracking 6 > 100000 Cycles ISO 7854 Methed 8- yes no
resistance 5 > 40000 Cycles
‘ 4> 15000 Cvdes
3> 5000 Cydles
2> 2500 Cycles
1 > 100C Cycles
Punctureresi | 3> 100N EN B%3 yes yes
stance 2> EON '
1> 10N
FResistinca ta 2 rio blocking | 1s0 %578 yes no
blecking 1 blécking
| lsez note 1}
Tear rasistance 6> 1E0N 1SO 80732 yes yes
5>  EON
4> 40N
< - 20N
v 2> 18N
1> 2N
Fumabdicy of | shal notconsinueta | prEN 1128 tsingle yes yes .
materials, visor | bumn ‘Pumes testl
and ancillary
parts

NOTE 1: Unccatic materals shall et te ns.od agamut r.sxs tance 10 blocking, The 1€t repen
shal be marked *Not tested 3gainst ... .* )

h‘OTE 2.1t peorection against hazardous chemicals:is requirad then tésting has to be carried out
accotding to the ralevant chemicnl standsrds,

5.2 Ventilsted protective clothing

£:2.1 General

‘Tha cesign of the protective clothing has ta be tested in the pracocs performance test, soecilied in 5.2,
-5.2‘ 2 Requirements for tfw nominal protection factor [1L)

Venulated protective cfc:hu-.g shall be ctassifies accarding to table 2. Testing ac..orc:m
nrtua:y ac‘.rvfty u-'ur\c- ac-arr.tmq to sanex A, 3% thn minrmum gesign air tlow 1ate,

2 &,2 with the.
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Table 2;: Leakage

Class | mxumm:n vakie l:*lngve':r:‘ I;aahg‘v lm_a N_om‘nal protection factor
acuvny i Dcﬁ::&es
% % ,
£ 0.004 0.002 50000
2 0.01 ' 0.0CE 20060 _
3. 0.02 0.0t 10000
2 0,02 002 £000
1 0.10 0.05 . 2000

NOT" 12 Maximum value B caiculated a3 :hc amrage perdormanse over all test sequances.
HOT"’ 28 Ncmxna! pronc‘acn factot is the reciprocal of the il ebtamed duning all activities
5,_25 Strength o{ Seams. Joins and Assembilages
6.23.1 Seams

A sample of each type of 3eam 3hall be tested in pecarcancs with’ 150 2082 Annax A2 {Constant-rate-
of m:erui, Thru specimens of uch 1ypu 6t seam shat be tasted and the mean of each set ol thtee
samples ca!:ulated. The gmnrn ssam pedcrmmtz shall e classifhed: according 15 the levsls of
performance given in zzbh 3. usmq the wors: mean rm:l' Le. ne weakest seam type.

i the test is not appﬁcable be:wu the strength el the material is lcwer than the strength of the
jeams, the value of ma!e.'lal Tear resistance should be vsad for z:’assxﬂcs:xon of tha seams.

NOTE: The tes: method descrided jn ISO £082 % cnly aa;h’czb!e 30 straight $eams joining two
cleces. cf mnenal

Table 3: Classification of seam strangth

Class Seam strength in N
B > 300
- >'128
3 > 7%
2 > E0
] > 30

5.2.3.2 Joins and assemblages

The joins an2 assemzisges bem the suit and darashatle pans 2.g. batwaen glovas and slzeves,
-bocts and trcuser lags, 'shatl hé tested m accordanss with 8.5 and-wahszand a pult ! 1CO'N.

5.2.4 Visoe

The visar shall comsiv.vith ‘table £.:Where antifoggmng sompounds’ are used or spe*‘hcf‘ by the manu-
tacsurar they shall nz t have an’ advme aftect onthe health of the wearer, cr on the clothing,
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Table'd; Requiresneints for the wisor
Properties of the visor Reguirermnent Testing «
Distortian of vision' | the loss ofsight shall notessaed | 10 fead lettars on an optometrical
two scales on the optometricss” chartara dsmce of'Em dunng
chart the pracical zmormam 1es?

acsotding to ‘8.2

Maechanical szrangth shall not be visibly. ‘damsged in aczording to EN 3126
such 3 way as to be fikely to ’
aitect the ‘perfermance of the sunt
svstem

‘B2.5 Alr supply system
-Couplings and ccnnactions shall comply with EN'270.

The connection berwean the compressad air supply tube snd the suit. nc!ud’ng mchmcnrs. thraaded
parts, belt or othe? parts. or means of arabitsing the suit 20 the bedy shall withetand a 260 N pull when
tested according 10 6.5

NOTE: Sheuid be p-rfc"nnéd tefore im inward beacage test,
5:2.6" Breathing hose . ' '
Thé treathing hode shall comply with the requirsmm~its &f EN 270.
5.2.7 Nrﬂ::;n fate

Two suit svstzms shatl be tested, cne of whick has to be preconditened as specified in €.1.8. When
1ested the gl fiow rata into. the suit sviteim shall not be'less thin tha manutaczurers® minimum design
tiow rate. The inaxirnum ﬂow rate shall nat lxcnd zhe mxirnum as srered by the manufac:ur-r. Tos:
in accordance w!m £E3 "

“The flow rate and the gistribution ‘of the ak intg the sult system shaf not cause distress 10 me weasrer
ty local cooting The hear sirees has to be cons:dered. Tes: kn accordanca with §.2,

NQTE:. Isz_j: stress has 1o be considersd.

5;2"8 Iur flow nt-n waming device
if an audible warning device is incorporated in the suit 3ysiem it shall eamply to EN 270, except fot the

saund pressiry lavel which may be in tha tanqe E5JBIAILS 50 d5IAl when measured atihe aars of the
wearen “The frequency fenge of the warning devics whatt be berween 2000 Hz to S000 Hx

Five warning devices:shat bs tested. one of which hes to be precanditioned as specified In6.1.3. Te:
sting agcording o EN 270.

5.2.9 Supply valve

lf A variable continous. flow valve is !mcd it shit c.mz:i'{ to EN 27C. The valve shall permit to adust
the air flow rate in the range from the minimun 10 the maxmnn 8¢ specified in 5.2.7. frahall not ke
pcss‘blc to'closé the valve to restrice the air fow belcW the minimum “design air flow rars.

5.2.10 ' Exhaust devices

The suit shall be mnwﬂed dnth exhaun devices whuch shall zontinue 10 work ccmc:lv afvertne 12sung
of t=e pnssura in the suid Isee £.2.114, dumg the pracoeal pe:!cmunct tast isae £.2! and dunng the
Gesatmination of the prau..m': !ac'or {see 5.3), Trs‘lng in accoreance with B.B.

£.2,17 ‘Pressure in the suit

The ovurpresxuu ahall net eacead 1000 Pammean and 2600 Va peak. A posaive prassure shall be
muniamned, Tesing with the maximum &if Haw rata during sne sctivity sequence spectdind in Annec A
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5.2.12 Carbon dioxide content of the inhalation air

The carbon dioxide content of the inhalation air, determined at the minimum air flow rate, shall not
exceed an average of 1,0 % (by volumel, tested according to EN 270. Two suits shall be tested, one
of which has to be pretreated as specified in 6.1.1.

5.2.13 Noise associated with the air supply to the suit

The noise measured in the suit at the ears shall not exceed 80 E(A} at the maximum manufacturers’
design flow rate. To be tested in accerdance with EN 270. Two suits shall be tested, cne of which has
to be pretvreated as specified in 6.1.1.

6 Test methods
6.1 Test preparations
6.1.1 Pretreatment

When the clothing is intended to be reusatle the requirements for the materials or the complete clothing
shail be proved after S cycles of cleaning and disinfection according to the manufacturer’s instructions
for use before testing.

6.1.2 Conditioning

All matesial samples shall be cenditioned by storage at (20 = 2) °C and {65 = E) % relative humidity
fcr at least 24 h. Start each of the tests as specified in 6.1.3 and £.1.4, within & min after removal
{rom the conditioning atmosphere. .

6.1.3 Visual inspection

A visual inspection shall be carried out by the test hcuse pricr to the laboratory or the practical
performance test. This may entail a certain amcunt of dismantling in accordance with the manufactu-
rers’ information for maintenance.

6.1.4 Preconditioning for the practical performance test

I the manufacturer does not state the precenditicning atmosghere for the practical performance test,
the compleze clothing shall be exposed:

a) for 4 h to a temperature of {-30 = 3} *C and allowed to return to ambient conditions, followed by
bl for 4 h to an atmosphere of {60 = 3) "C at 95 % relative humidity. It shafl then be allowed to return 1o
ambient temperature.

6.2 Practical performance test
6.2.1 General

The tests shall be carried cut by two test persons at {20 = 51 °C and a relative humidity of less than
60 %. The test temperature and humidity shall be recarded. The background naise shall not be greater
than 75 dB(A).

The test persons shall te selecied who are familiar with using such or similar protective clcthing. The
persons will be drawn from those peopla certified as fit to do so by the medical officer. The necessity
of a medical examinaucn befcre of supervision during the tests shall be at the testing officers discretion.

Prior to the tes: there i1s an examination that the suit is in working-condition and that it can be used
without danger. If more than one size of a clothing is manufactured the subjects are asked to select the
appropriate size. Ensure that the air supply is within the specified parameters. Two suits shail be tested,
each being tested on one test person.

After tirting the suit each test person is asked "Does the suit tit?"_ If the answer is "Yes”, continue the
test. If the answer is "No”, replace the test perscn or the suit.
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6.2.2 Procedure
During the test the following activities shall be dene in simulation of the practical use of the suit:

- the test shall be completed within a total working time of 20 min

- walking on the level with regular rate of 5 km h*! fer 5 min

- filling a small basket {see figure 1, approximate vglume & I} with 12 mm chippings {e.g. limeszcne

chippings) or other suitable material from a hopper which stands 1.5 m high and has an opening at the

bottom 1o allow the contents to be shovelled out and a further apening at the top where the chippings may

be returned. The person stoops or kneels as he wishes and fills the basket with chippings. He then lifts the
- basket and empties the contents back into the hopper, This is receatsd 15 to 20 times in 10 min .

1

@
t
(H

o
40

\
1t

Figure 1: hopper and baskst

6.2.3 Information to be recorded

During the practical performance tes? the clothing shall be subjectively assessed by the wearer and the
tellowing shall be recorded:

2) harness comfort {see 6.61;

b} security of fastening and couplings;

c) accessibility of controls and pressure gauge (if fitted);

d) clarity and field of vision from the facegiece and/or visar;
e) clothing comfort;

f) ease of speech vransmission;

g) any other comments vclunteered by the wearer.

6.3 Measurement of minimum and maximum air flow rate

Connect the ends of the distribution system collectively to a surable measuring device. Record the
maximum air flow delivered at the manufacturers® specified air supply. If a control valve is fitted. record
the maximum delivered air flow and the minimum delivered air fiow.

The value of minimum and maximum air flow rate shail be determined under the condition of exercise 6
ot Annex A [persen sianding still).

6.4 Determination of the protection factor

The protection factor shall be determined in accordance with prEN §43-1. Sodium chioride test methed
shall be used. Activity sequences for testing are given in Annex A of this standard.
The determinaticn has toc be done at the minimum design air flow rate (see 5.2.7).

On twe test subjects four new suits shall be tested. Two suits per test subjecs.
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For gach i:-.dwsm:l 22t calculate the arthmetic mean over the tim: peficd.
Calculate the percentage inivard lnkage iy ns foloivs:

€2 ¥ 100

. L=
G

whers
C, chm:ng- concentration in the test chamber,

C; mean concentration in he braxthing zone for each exerce. For classification: according to
tatle 2, the average vahie for the four stits shall E& taken.

8.5 Join and assemblage pull !m

Asumble the fneans of lm:hmcmaccsfdhg to the manulscturess” infermation. Jf the sssémbled item
{e. g flove or. boou is kself not-strony snough 1o apoly the requ:nd ‘pull substitute an Rem that k.
“Securely aitach one partto'a fixed clamp. . Apply the require force cngmidinally. Record at which force
it parts or stzte that at the required foics It was still complese,

6.6 Exhaustdovicopuntest

Mmmx the suit 6n 10 3 dumimy tors which can be adristed 30 that the boad can be applied axially to'the
. exhaust device. A system of retsining ‘surags or bands 18 Ikzed over the 2ukt arcund the exhaust davice
‘-so ‘that the joad fs. npptcd u d’ncdy as ponible !o the fitting ¢f tne exhaust device in the suit.

Exm a farc: of 150 2.5) N 1o the sxhaust devica and hold for 10 5. Redeat 10 times.
Examine the. cgd'gau;t device lor signs.of.damage or faikere:

7 Marking-
The marking shall comply with the specifications ¢f EN 220 with the plczogram as givan in figute 2
The level of performance of tha inwerd Jeakage lILS na8 be marked as:-

I :class x
Ix = cizss nurnber accarsing 1o table 21.

Fgurs 2: fictegram

8 Menuiacturers’ information
The tanutacturers® information :shedl eamply Vekth the scecifiestens of EN'220,
The folicwing infefmation shall Be surplisd-adéitionally:

- instructisns ler donning, using, Irling, famovng ans stanng,
- acchicanien, kmitations cf use {temperature range azz.]
-1883d 10 be carried out by the wearer hc!om use (i required),
« maintenance and cleaning and decomaminatien by 2.g, showering (it required).

" Whe. manuhcu.rus shall specxfy the requwed supply pressure sod How range necesssry 1o maintam
. ,fct!ﬁ.&cﬂ.

Mvasnings §If appropriate) shall be grven sgainst problems fkefy 10 be encounterad. as 2.9 hest Siress,
‘decending on the air Hlow rate, work foad, envircamental atmosphere, and so on.
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“Activity: sequence for'the testing of the protection factor
Tablc A Actmty sequince for the testng of tb- ‘protection factor
Ne | -Activity seauencu for tha testing ume &!
] - #cinvities
e
1 gress person in the sut >
2 lden hoou, glcves «1c. &3 required acc3rding 10 the manufscturers -
instructons
3 person 2o enter test chambir, connect tutlng tc the sample point ‘3
- N0 1657 agent.
4 n.abﬁsh backpround reading 3t sample £oint with plrscn standing 3
still - No 1232 2g8nt
-] start test agent and allow to stabilize 3
-] record lenkage and pressure at saple point with the person stan. 2
ding ‘a2l '
7 _srart.treadmill .
8 walk 3 ’
o record leaksge and srnsnu at samgle ;cn-t wiht s ;aacn wal- - ‘
king at shout § km h?
10 steo treadmill ; -
11 r-cafd !eakage ard prusun BT 3ample £Cirt, perssn moving srms 3
{ up and cown above head height and looking woward. a.g. fifting
chiedt Iha!f brick] from desk ta shaf Jews!
12 record leskzge and peassure at sample zcint, perscn deing conti 3
foNs Souats
13 | st0p-1e5t agent and allcw 10 de30erse with Dersan in chamber 3
14 | gisconnect sample tubes and remove persén fror: test chamoer -
"and undrass subjecs

NOTE: The total sl may vary, ail .ime: PR apsroxrmate 3ng are o sTabie cundi:zons- When
domg sguats, & :!r:w doiiurn. 2ctien s reguireg_ gay eandmiously during areut 32,

Analysa 1esuhts cver lm! 2 min of zach exereise caricd 12 avoid garry over of resur: from cna
sxercise 1o xhe cther.

ecced chalienge shemical continueusly using a 2223cate dc‘cc‘or {it possislay,
-Recacd tha pressure inyle the S0 cver Lthe whelz pme.
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Ctauses of this European’ Stmdard addressing essential requirements or other provisions of EU

Directives

This Exrcpean Standard has besn prapared under a r-ur.cat- grven 12 CEN by tha European Cmmsuon
362 tha Edropesn Frae Trade Assacution and xucpcrz_ essential nquuzmenzs et EU Direstive

5“168615&

YARNING : Other.requitemants and other EU Direcirvas may te applicable to the pmduct!sl hmnq.

within the scape of this snndud.

The folowing clauses of lhrt standard gre Ukaly to supgen requiraments of Duscuve B9/EB6/EEC,

Annex .Ui:

EU-Diractive 88/686/EEC. Arinex 1l

‘efsuses of this standaird

1.1 Design princioles £

1 1.2 Comfort and efticiency &
1.3 Iaformation supbiled by The manulaciurar
2.2 PPE *enclosing’ the parts of the bady 1o ba piotected Aand B
2.12 PPE bearing ons o mare idemificstion or recagnizon 7
marks dicecdy or.indirectlv relitng ta health and satery
3.2 Radiaticn proteciicn Sand X’

Comgliance with the clauses of this standarg provides gne maans of conforming wih the speciic es-
sanial requicements of the Directive concernes and asscciated E5TA fegulaticns:
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INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY

Technical Center for Nuclear Equipment Certification

In accordance with the directive 89/686/EEC dated December 21 th 1989 comparing the laws of the
States Members Legislations relative to the Personal Protective Equipments, and the decrees n® 92-
765, 766 and 768 dated July 20™ 1992 transposing the directive into French Laws.
The organisation here below mentioned (IPSN / CTHEN) whose references are as follows:

- Address: B.P. n° 6 — 92265 Fontenay-aux-Roses Cedex (France).

- Empowered by Order of the Ministries of Employment and Agriculture dated December 24™
1996.

- Identified under the n® 0073 (published in the EEC Official Publication dated July 23 th 1994).

Assigns the :

To the following Personal Protective Equipment model:

- Designation: Ventilated Protective Suit against Radioactive Contamination pressurised for a
single use only.

- Commercial reference : MTH 2 —ref. 841442 T.

- Manufacturer : DELTA PROTECTION / REDI - 69 210 Saint-Germain-Sur-L'Abresle.

- Certificate applicant : DELTA PROTECTION - Z.A. De Berret-30200 Bagnols-Sur-Ceze.

- Essential Requirements Reference : EN 143, pr EN 1073 (nov. 1995), pr EN 943 (august
1995), EN 270, EN 146.

Date : January 10™ 1996
G.BRUHL / Chief of CTHEN

Nota : According to article R 223-62 of the *Working Law”, the empowered organisation should be
informed of any modification made to the material subject of this EEC type examination ceificate, as
well as of any modification made to the contents of this technical file on which the delivered type
certificate was based on (address, manufacturer name, quality insurance certificate extract, ...)

This certificate contains 12 pages n® 1/9 to 9/9

French versian onty shall be Used when dispute
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1. DESCRIPTION
Itis a Ventilated Protective Suit against Radioactive Contamination ventilated type — pressurised for a
single use only, its name Is:

MTH2 —ref. DELTA: 841442 T

The T values are defined according to the size of the suit.
The suit includes: ‘

- Aair tight suit with an Incorporated hood

- Asuit fastening system located on the back of the suit.

- A breathable air flow supply system.

- Aair exhaust device.

- Asafety strip for emergency opening located on the hood.

Front view Profil

Elbow reinforcement

Valve

Bootie

Exhaust valve

Back closure

Elbow reinforcement

Safety loop for feeding pipe

Bootie
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1.1. MAIN MATERIALS

Skin of the suit :

White polyethylene: Ethyfuge 2000 Thickness: 24/100 mm
Hood:

PE Cristal —30/100 mm thickness.

Visor:

PVC (astraglass) 50/100 mm thickness.

Gloves:

PVC Sempersoft type — Size 8-91/2, and Semperstar type — size 10-10 Y.,
Boots :

Polyethylene — 24/100 mm thickness , reinforced with PE cristal.

1.2. COMPONENTS

2.

21.

Internal Ventilation System :

1t includes a total ventilation V4 fitted with a valve with CEJN (réf:342) butt.
Exhaust:

ltincludes two exhaust valves located on the head and on the back of the suit.
Fastening device:

It includes a double zip fastener located vertically on the back of the suit.
Other components:

The suit includes:

A safety strip for an emergency opening located on the hood.

A acoustic link tunnel,

A loop for breathable air supply pipe.

Several internal strengthening pieces for elbows, knees and legs.
A transparent window to visualise the dosimeter.

1

CONFORMITY TO REQUIREMENTS

REQUIREMENTS FOR THE MATERIALS (except accessories: Gloves, slippers.. )
(See paragraph 5.1. of the prEN 1073)

French version only shall be Lsed when dispute



Py

Att. 5.3 to PLA-5834
Page4of 9

ECEC 96 /0001 Page 4/9

2.1.1. Abrasion Resistance

Test according to the Norm EN 530 — method 2 (abrasive paper 00). The classification is
carried out according to the following diagram:

Class Number of cycles

6 > 2 000 cycles

5 > 1500 cycles

4 > 1 000 cycles

3 > 500 cycles

2 > 100 cycles

1 > 10 cycles
Results: Class 6 for Ethyfuge 2000 — 24/100 mm thickness.

Class 6 for PVC.

.1.2. Flex cracking Reslstance

Test according to the Norm ISO 7854 — method B. The classification is carried out according
to the following diagram :

Class Number of cycles
> 100 000 cycles
> 40 000 cycles
> 15000 cycies
5 000 cycles
2 500 cycles
1 000 cycles

v

e M KM B o e

viv

This test is not applicable to suits for one single use only.

2.1.3. Puncture Resistance

Test according to the Norm EN 863. The classification is carried out according to the
following diagram :

Class Puncture resistance
3 > 100N
2 > 50N
1 > 10N
Results: Class 1 for Ethyfuge 2000 — 24/100 mm thickness.
Class 2 for PE cristal.

French versian only shell be Used when dispule
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2.1.4. Resistance in blocking

Test according to the Norm ISO 5978. The classification is carried out according to the
following diagram: :

Class Comments
2 non stick
1 sticky

This test is not applicable to non-coated materials.
2.1.5. Tear Resistance

Test according to the Norm ISO 90734, The classification is according to the following
diagram:

Class Applied strength
> 150 N
> 80N
> 40N
> 20N
> 10N
> 2N

2NLWAREOAO

Results :. Class 4 for Ethyfuge 2000 — 24/100 mm thickness.
Class 3 for PE Cristal.
2.1.6.Flammability of materials, visors, and anclllary parts

Tests are carried out according to the Norms EN 1146 — single burner test (paragraph 7.5.3).

Results: Test requirements entirely fulfilled.

2.2. REQUIREMENTS FOR THE ACCESSORIES

2.2.1.Gloves
The gloves set on the MTH2 ref. 841 442 T comply with the specific requirements for
this type of Individual Protection Equipment, mainly to the Norm EN 421 “Protective
Gloves against ionizer radiation and radioactive contamination™.

They have Special EC Examination Certificates (ECEC) based on contracted tests.

Franch varsion ondy shall be used when dspute
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The boots are part and parcel of the suit and are made of the same constituted material.

Consequently they comply with the requirements.

2.3. REQUIREMENTS FOR THE PROTECTIVE SUIT

2.3.1. Suit Design: Practical Performance Test

The Practical Performance Test is carried out according to the prEN 1073 (paragraph 6.2.).

The conditioning is according to the manufacturer directions for use.

Parameters

a) Harness comfort

b) Security of fastenings & couplings
¢) Accessibility of adjusting devices

d) Clarity of vision through visor

e) Suit comfort

g) Other parameters

Valuations

Aimless
Good
Good
Good
Good

No particular notice

2.3.2. Fit Factor (paragraph 5.2.2, of the pr EN 1073)

The protection factor is determined according to the PrEN 944 standard (paragraph 8.9) by respecting

the sequences indicated in Annex A of the PrEN 1073.

The mean leakage value ( or inversely, the protection factor) enables a clothing classification
according to the following table. The preconditioning according to the instructions for use

recommendations.
Maximum accepted values, in %, of the ratio of the
Ventilated average Inward Leakage inside the hood,
pressurised calculated on the whole lot of suits
Suit FIT FACTOR

classification For One activity For all activities
5 .0.004 0.002 50 000
4 0.010 0.005 20 000
3 0.020 0.010 10 000
2 0.040 0.020 5000
1 0.100 0.050 2000

Results : The suit is classified 5.

French version only shall be used when dspute
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2.3.3.4. Seams, Joins and Assemblages pull test resistance
2.3.3.1. Seams/Welds (paragraph 5.2.3.1 of the pr EN 1073)

A sample of each type of seam/weld is tested according to the Norm 1SO 5082 (annex 2).
The seam performance level is according to the following classification:

Class Seam resistance (N)
> 300
> 125
> 75
> 50
> 30

< NWwhr

The tests have been applied to the following welds:

Elbow and knee reinforcement
Crotch assembly

Belt assembly

Booties assembly

Results : All the welds are classified 3.

23.3.2. Jolns and Assemblages (paragraph 5.2.3.2. — prEN 1073)

This suit has no removable parts. This paragraph is aimless.

234 Gas tight {paragraph 5.2.4, of prEN 1073.

The test was carried out according to the EN 464 standard . The loss of pressure shall not be
greater than 4 mbar in 6 minutes.

Results ; Test not undertaken as the clothing is not considered as an gastight suit.

2.3.5. Visors (paragraph 5.2.5. of prEN 1073)

The distortion of vision is measured, during the Practical Performance. The mechanical
resistance test of the visor is according to the Norm EN 146 (paragraph 6.6 and 6.7.).

Resuits : Distortion of vision : Up to requirement.
Mechanical resistance : up to requirement.

French versian onty shall be Lsed when dispute
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Air supply system (paragraph 5.2.6. of the pr EN 1073)

The couplings and connections must comply with the requirements of the paragraphs 6.7.1.,
6.7.2., and 6.11.7. of the EN 270. The connection between the compressed air supply system
and the suit must resist to a 250 N pull,

Result: requirement entirely fulfilled.

Breathing Hose (paragraph 5.2.7. of the pr EN 1073)

Tests are performed according to the EN 270 (paragraph 7.2. and 7.6). The pipes must not
block the movements nor cause a rupture of the air supply during the Practical Performance
Test.

Result: No constraint.

Alr supply flow rate (paragraph 5.2.8. of the PrEN 1073)
The test is carried out according to the PrEN 1073 standard (paragraph 6.3).

Result:
Minimal fiow rate:30 mo.h™" (500 l/min'1) for a 6 Bar supply pressure
Maximal flow rate:66 mo.n™} (1100 Vmin'1) for a 5.5 Bar supply pressure

Alr flow rate warning device (paragraph 5.2.9. of the pr EN 1073)

If a warning is fitted, it must comply to the EN 270 (paragraph 6.13.3). The test must be
carried out according to the EN 270 (paragraph 7.12). The sound level must be higher than
85 dB(A).

Result: Aimless (there is no sonic warning device).

Alr supply valve (paragraph 5.2,10 of the pr EN 1073)

Where present, the control valve should enable a variation of flow rate between the minimum
and maximum specified values without the possibility of closure.

Result: Requirements entirely fulfilled.

2.3.11.Exhaust devices {(paragraph 5.2.11. of the pr EN 1073)

The exhaust devices must work correctly after the testing of the pressure in the suit, during
the Practical Performance Test and during the determination of the Fit Factor. Test in
accordance with the EN 1073 (paragraph 6.6.).

Results : Good valves working.
Pull resistance superior to the fixed limit.

French version only shail be used when dispute
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2.3.12.Pressure In the suit

During the activity sequence as specified, the overpressure shall not exceed 1000 Pa mean
and 2000 Pa peak. A positive pressure shall be maintained.

Result: Requirements entirely fulfilled.

2.3.13.Carbon dioxide content of the inhatlation air

The CO; content of the inhalation air, determined at the minimum air flow rate, shall not
exceed an average of 1 % (by volume), tested according to the EN 270 (paragraph 7.15).

Result: Requirement entirely fulfilled.

2.3.14. Nolse assoclated with the air supply to the suit (paragraph 5.2.14 - pr EN 1073)

3.2

3.3.

Test according to the EN 270 (paragraph 7.16). The noise measured in the suit at the ears
shall not exceed 80 dB(A) at the maximum air flow rate as indicated by the manufacturer.

Result: Requirement entirely fulfilled.

CHECKINGS

MARKING {paragraph 7 of the pr EN 1073)

The marking is satisfies the requirements of article 7 in the EN 340.

MANUFACTURER INFORMATION (Paragraph 8 of the pr 1073)

The manufacturers information complies with the specifications in paragraph 8 of the EN 340.
They contain the instructions for use, the usage conditions and the specific limits and
restraints,

MAINTENANCE MARKING

This is aimless, the suit being for one single use only.

4. CONCLUSIONS

Upon presentation of the tests results, the Ventilated suit — pressurised for a single use only,
MTH 2 - ref. 841 442 T is certified to ensure a protection against radioactive contamination
according the following specified limits :

. Minimum air flow rate: 30 m%.h™ (500 Lmin™)

- Maximum air flow rate: 66 m>.h™.(1100 L.min™)

French verman oty shall be uesd when dispule
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Test Results carried out on the full encapsulated suit
MTH2 ref. 841442T
For the EC Type Examination Certificate
N°0073/197/162/01/96/0001

You will find below the detailed resuits for this equipment in accordance with the Essential
Requirements of the European Standard pr EN 1073-1 (revision Nov 1995). Other results
that are not pointed out in this report are already written in the EC TYPE Examination

certificate (dated December 10" 1997)

1 — Air Flow entering the suit when_connected to a 6 bar feeding pressure (paragraph

.5.2.8. of the EC Type Examination Certificate)

Suit Entrance valve position | Air flow feeding pressure air flow (m3/h/
number Bar / psig I/mn/ cfm)
1 Fully open 55177 66/1100/ 38
1 Closed 6,0/ 87 30/500/ 17
2 Fully open 55177 65/1080 /37,8
2 closed 6,0/87 31/516/ 18

2 — Carbon dioxide content of the inhalation air when measured at the minimum air

flow (paragraph 5.2.13. of the EC Examination Type)

Suit Feeding pressure Air flow CO2 contents(%)
number Bar / psig M3/h/ cfm
1 6/87 30/17 0,85
2 6/87 31/ 18 0,80

3 - Nolse level associated with the air supply to the suit when tested at the maximum

air flow rate (paragraph 5.2.14 of the EC Examination Type)

Suit Feeding pressure Air flow . Noise level (dB)
number Bar/ psig M3/h; efm
1 55177 66/ 38 76,8
2 55177 65/37,8 78,5
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4 — Inward leakage average- Fit Factor measured at the minimal air flow of 450/mn

(paragraph 2.3.3. of the CE Examination Type)

Suitn°® .
1 2
Exercise
Air flow m3/h/ /mn/ cfm 30/500/ 17 31/516/ 18

Standing still 130 000- 130 000

Walking ( 5 km/h) . 59500 50 000
Moving arms up and down 125 000 125 000

above head

Continuous squats 65 000 81250

Bending forward 100 000 92 850
Person twisting at walst 115 000 130 000
Standing stilil 130 600 130 000
Average 103 500 103 440

5 - Pressure in the suit when measured at the maximum air flow when suit connected

under 5,5 bar (77psiq) feeding pressure (paraqraph 4.12.of the EC Examination Type)

Suitn® 1 2
Exercise P ave/ P min/ Pmax P ave; P min, P Max.
daPa. daPa

Standing still 40 - - 38 - -
Walking ( 5 km/h) 40 23 74 100 61 128
Moving arms up and down 40 17 62 46 18 72

above head

Continuous squats 42 4 86 56 3 110
Bending forward 52 3 104 74 0 162
Person twisting at waist 38 18 58 46 20 110

Person crawling 37 - - 40 - -

For Information: Both overboots are breaked at the end of the test
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6 Over pressure and fit factor when person crawling on the floof as indicated in

paraqraph 4.12 and 5.2.2 of the pr EN 1073-1dated 1995

Suit number Crawling exercise
Average DP | Minimum DP | Maximum DP Fit Factor
daPa daPa daPa
1 52 12 90 110 000
2 65 3 102 105 000

7__Screen:( paragraph 5.2.5 )

- Distortion of the vision: none
- Mechanical resistance : no incidence on the screen.
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INSTRUCTIONS FOR USE

Preliminary remarks : This clothing is to be used under the authority of the person responsible for
issuing the equipment for its dedicated use :
- the clothing offers the necessary protection for it's intended use.
- Breathable alr *network, hoses with connectors compatible with that of the clothing, are
actually available on site and that they are capable of supplying a sufficient quantity of air :
minimum flow rate 500 liters/min. +/- 10% at 6 Bars ; (17 cfm at 85 psig)
maximum flow rate 1100 liters/min. +/- 10% at 6 Bars ; (38cfm at 85 psig)

DRESSING .

- The wearer, with a helper, visually inspects the condition of the garment and its components, then
removes the shipping protection (cardboard on the visor and inside the garment, and removable "plastic
protection® from the visor).

- He enters through the rear opening of the garment and insures that his legs are in the garment.

- Connects to the breathable air network by passing the supply line through the loop at the rear of the
garment, at the same height as the supply valve.

- Connects ,a communication device, if applicable, through the safety loop and communication loop and
finishes dressing.

- The helper zips up the dual zipper system and applies a large strip of adhesive tape to the upper
extremity of the second zipper at the top to ensure air tightness. He then, ties the over boot laces around
the ankles.

- The wearer can control the air supply by tuming the adjustment knob. The correct functioning of the
supply flow valve and the over pressure valves can be verified by crouching down rapidly a few times.

- He then is free to enter the work zone.

UNDRESSING .

- Undressing may be done in the following manner. While the garment is still being supplied with air , the
helper pulls on the orange undressing strip, which runs from one wrist to the other over the hood. Once
the undressing strip Is removed, the helper can split the suit shell by pulling on the hooded area and
separating the suit into two identical pieces. The helper rolls up the front and rear parts in a way that traps
the contamination and avoids all contact with the wearer of the garment. (Please consult our video for
detailed undressing techniques).

IMPORTANT

- Leave the work zone immediately if the clothing deflates during the work phase evolution .If the helmet
fogs, or if the person has a feeling of excessive warmth.

- Remember that the clothing remains pressurised for a few minutes in case of an air supply failure

STORAGE
In the original packaging; out of the light; between + §°C and + 45°C.( 41°F and 113°F)

USAGE
The air supply should be between + 15°C and + 45°C. ( 59°F and 113°F)

EXPIRY DATE
The clothing should be used by the third year from the date of manufacture.

CLEANING :
Not necessary for this type of equipment which is for a single use only.

EMERGENCY FEATURES

- Air outside of the garment can be breathed by removing the safety strip at the front of the helmet/hood.
- The undressing strip, removed by the wearer, enables the wearer to self escape tin less than 5
seconds.

* Breathable alir : see the EN 132 standard.




