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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
PLA-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
provided as an enclosure to this letter.

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,

B. T. McKinney

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

cc: NRC Region I
Mr. A. J. Blamey, NRC Sr. Resident Inspector
Mr. R. V. Guzman, NRC Project Manager
Mr. R. Janati, DEP/BRP
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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 Requirements

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) Air intake 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 lbs.), made of fire-retardant material and
can be used in temperatures up to 1400 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:

* 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),

* 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),

* 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

1. 10 CFR 20.1703, "Use of Individual Respiratory Protection Equipment"
2. 10 CFR 20.1705, "Application for Use of Higher Assigned Protection Factors"

3. 10 CFR 20, Appendix A, "Assigned Protection Factors for Respirators"
4. 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
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NO: Do/ USA/ 1
MURUROA

INDICE: a V4 FULLY ENCLOSED SUIT v-

DATE__APPLICATION__06/09101 DELTA PROTECTION
D GENERAL DESCRIPTION O 04 66 89 18 36

PAGE :114

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: Electricit6 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 workers 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 I.S.O. 8194 standard "Radiation Protection-Clothing for
protection against Radioactive contamination-Design selection testing and use"
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GENERAL DESCRIPTION 04 66 89 18 36
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VENTILATION I 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 sult. (Thickness 20/100mm for technical data concerning the material,
refer Annex I 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 lightness (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 1,55 m r 1,62 meter 5 feet I inch - 5 feet 4 inches
Size 1 1,60 -4 1,68 meter 5'3" - 5'6"
Size 2 1,68 - 1,74 meter 5'6" -4 5'8K
Size 3 1,74 - 1,82 meter 5'8" - 6'0"
Size 4 1,82 -4 1,92 meter 6'0" - 6'3"
Size 5 1,92 - 2,05 meter 6'3" - 6'8"

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

WEIGHT 1200 grams (2.64 LBS)

FEEDING PRESSURE 6 bar (85 PSIG)

FLOW 450 up to 1150 Lit/minute (16 - 41 CFM)

STORAGE

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

- It must be stored in its original packaging.

- The storage temperature has to stay between 00C and 600C (320F - 140'F)

- If the storage temperature was below 5°C (410F) the suit must be stored approximately
3 hours at a room temperature until the suit become flexible.

- The usage temperature range + 50 C and + 550C (410 - 1310F) 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 ANSI standards.

Characteristic Standards Results Units

Density NFT 51063 1.38 gm/cm3

Traction Resistance NFT 54102 Ž 143 N/cm2

Stretch before tear NFT 54102 2 178 %
Tear resistance NFT 46007 2 45 N/cm2

Weld resistance than material resistance NFT 54122 Peel 50 Tear 65 %

Resistance to cold NFT 51102 cc-10 _ C
Vapour permeability NFH 00030 34.1 g/m2/24h

Volatility on activated charcoal NFT 51167 • 6 %
Spark perforation NFC 26225 9.2 KV
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Page 3
prEN 1073-1: 1996

Foreword

This European Standard has been prepared by the Technical Committee CENITC 162 'Protecive 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 European Commission and the
European Free Trade Association and supports essential requirements of EU Directive 89/686/EEC.

For relationship with EU DirectivelsI, see informative Annex ZA. which is an integral par, of this
standard.

The annex A is normative and contains the activity sequence for the testing of the protecticn factor.

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 following countries are bound to implement this European
Standard:
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-1 -scope

This, Evroo an Standard sp#cifie :ho chzracteiistic3 of vrwntl2%ate cilothing prbtecting the wearer -agahrts.
0*' rculai radioactive conumnation,

Tt t4 European -Standard does rnot apply terj"i P.ogtOlwn agairst Jontihig adaisTiof #nd iha protection of
pats'aeint cnt. nitradoacivesubs3tances by diagnosticait andloihi~rao'quizil Mia~sures.

2 Normatlif' references:
This Etxopean standard bIneo4otates by dated or unda~ed tsfgrynce. provislons from other publicatlom. These
Tlorn~aivi refetencts wec cited a~t the approdiAte places in the ~text kn~d tfie pub~ca iorms are Listed hareife., for
diated tefeigncess subsequ~emT~arnnanwents to oirarvls;Chs of any of these pubktldczn% apply tothIs European
istlndard Only when iineorpoprated mn.k by armendentn w. rvyisIGon. For ismidated 4eferences the laem *dikjon c

theC~bica~onreferred to aopks.

EN .1 4
Rpiuoyprotective devic-ts -Powered fkatedn .0evies Incoepa~rating belmats. cr twods - Recuirmernews.

EN 270
'Respiratory, protective .dtvkea - Cornpjessd *;r 5ne breathing xopvatus Anrpcrating a tsood -.Reqtire-

m~nts eiing.me ing'
EN 340

'Protective clothznG - Camaral recuirerments
EN. 530

-Abrasroni reistince of prateE:iVe clothIng Miter Ial Test rmediod
'EN 883

*Pratactive clottmn; Me enc-,fic*f prowites. Test meuIMd: P=.CturI resistance

FrEN p43-11
Protective rlothing f or us~e agaInst ,~lqud *nd gaseous c]hetrnclc. inctudiig kqu~d atecoiso and sold partIcles
* Ferfornsatce riWrkan~erttzfor .VftWated and zwrn-vtntilitrd %gms:tight' tType 11 eric 'civ-l;s-%tIgh:'
ITv;0-21 protective iloti~ng-

PrIEN 11I6
retsoimaory- Frotectivet dewices for aedresttiv zSaf-contaime- ~a~ctci carmnctesiLd air brething
Apparatus Inccrporatring a hood icatnpressod air #s3esaPe oAr*.u$ witnh 4oodl Razt.iriemnants. estn;,
marking.

EN 25S18
Rubbe'r Di planics Coatied 1abrios - bet* M-nation of blocking Itsfizanct

Teizdes -7ast rnkhods -fcr nonwovtn-s - Pai : V. , atct ofg ter ezvoanc

iso .5082
Textes - oveztn fabrics- testrmi1atin of Greain svrangth - Grac method

150.7854
flubbr or plastics cza,.ed latbice - Drtarin zicn ef irsistanze, to damage by flex~ing 4aynarnint Methoc6

3 Definiticins
Fkr -. e purposes otat Vsu *rd.:h aovWU oeiitr z;oiy

3.1 'Protective cltigagainst .radioanctve .contarnin~adon

Protecpven clothing ineredze to p;rovide prcteztion to =4 zk, an " if recumed to t.P ies:Jitcty tra=t 2;2irSt
radioactive containnatiqr.

3.2 Wntila~ed protective clothing
Protective clctting whticr is surplied with wtezth~abier ensuring w"memaf vrntaocn mon cvierpressurv. Thz
pfottiectwtcihing provides poteoticn against taiicac-rit conts rtau~on othrspacyta:adtewOI
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body.

3.3 Nominal protection factor (inward leakage. IL)

The ratio of the average concentrations of a test aerosol or gas measured in the ambient atmosphere and inside
the hood of the protective 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 material or in a place where they are undesirable 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 between 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 example. zipper. touch and close' fastener. etc.. to c!ose openings for donning or removing the
protective clothing.

4 Design

4.1 Protective clothing against radioactive contamination shall comply 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"
Isee 6.2).

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

4.4 The protective clothing (see 3.2) may consist of one 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 radioactive contamination shall meet the requirements
according to table 1 after the pretreatment in accordance with 6.1.1 and 6.1.2.
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Tabl 1: 4~ur e tsio thi mnaieoiaft

.ft4wqulrgm~t clazzlfceat~on Test accordiig to -apprieable for
reBUsable 'sigle use

Ati~nts.6 > 2000 !'yVckSe EN 53. Mitfr4c! 2 yes e
* 5) 2500 Cycks,t 00 aiittsiv page'Ir &C-
A4> 1000o Cyclnv jCordin to KUL' 943.
3>: Soo Cycies Iu*,d kpa
2 > 1 00 Cyais Downward presswze

_ _ _ _ _ _ _ _ _ _ > l0OCycles _ _ _ _ _ _

Flexc crackdng 6 > 100O0OOCycles ISO 7854 Method .B yes no
tesa~c > 4CWO0 Cycjles

4> *100 cycjes

Puncturre rgs 3 > 100N iN 383 yes

st*Ic. > 1ON

Raxstmnce.10 2i blckn IOE978 ysro

blocking I bokn
tees n o wc h I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'rear resistance "6> ISO N ISO 9073-4 Ves 'Yes
.> EO N
4 > 40 N

.> .;2ON
.2> ION
I ) 2 1 _ _ _ _ _ _ _ _ _ _ _

.R~awj~blty, ;f shall not torrnznug to prEN 1'146 (sirngI YIN yes.
materiali. visor bturn 'burnt~.us.I
ind *rMc~ifarv
parts__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NOTE 1: tUnccvtid materials sha rmrbe Itsted &;ainst resistamce l0 black.lg., The tvs top~cri
Shall be markced 'No: tesd'agai!%s ..

'NO0TE 2:- It prate-.%on againwt hazardous cJherzicalsmis 'recquirad then testing has -to be curtr-.e out
accordimqtg t the televant ihen c"l sia*4rds.

5.2 Ventilated protective dlotuini

5;2~1 teneral

52Requirements lor the norrinW prptecdon factor fIlu

Ven~1aed rosc~v clthig saM e cassfe~accotdi-g to tabie- 2. Tes-ting accardin;- e~ .. with the.
~aya eues.a~ccrding to annex A. at. i~.9mlnrwn'n design a& flow rat,.
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Class Malkimtx tVuki of henIakg ins Nonina1 Prt~ci)*tn 1actor
Atwe hood idutn zrs o

acwihy & ciVtktis

A 0.01 0.0c 20000

' 0.02 I__ _ __ _ 1 0 0

2 .0.04 { O02O 5000

11 10 0.05. 2000

N~oTc 1: milximurn:v'aku 1i cakcuated as th.s vv~rage ptfoprranJ~. ever .3 test sequences.

NOTr- .2: Nominal pr.owbo~n'tacw Is ihe recirocul of zihc IL. cbtatned ~uwing 3O acutivi

5.2.3.1 Seams

Asample of eaclh type ci seam ahal be tested in mcc:rdincv vwfth ISO!50S2 Annex A2 lCcons wtntr.-M
ioitriverset, Th~raw sp~tciriens of ia;h 1v~ ttsvnihS e a.d and ite zmean af each w et zthse
saingies calculated.. Thie.1gaffnt.~ asam pe a~manca shall be ciassidiei coding o .10 o the vVEs iof
pefrT.~';v in table 3.imuring he won". m'ean result Lt. Vw wiaka scam y.

It the test is not appkcable bicAus, ine stiengzh ef zhe jrrvail is kvier than the stsenpth of -the
seams.. the value of nmiwedal ;tit'rtsistance should be used f or claisaflczion of zhe sesms.

NOTE: The. itsv method described ;n ISO 5082 is only a~cablce lo wtaight ieams, j6nigr rtw
pieces .'a atlierial.

Tabie 3:.C!=slfcon of seam sttngth

Ciw Seam ittmn~itt In N

5 > 300

1 > 30I

5.=2.232joins anid aseii:riwag*s

-The joinz and. is'sernblages birwwa Uth~ sftt -anade claL, etween Cloves -and Asleaves.
*bo=.sand ircuser'leg s.'sfla hi testd m accordance wrath B. a nd~wt":nd a DUE wj 10 N.

5.2.4 so

The %iisor shaI -carnl*.wizh tahle 4-Whire an~ii f 'i cvmpunds-ae 'used cr sp~ci d byhth "anu.
lecturer th~ey Shall not* have an idversv.aftect on Vit he&aI Oimf.e wevers. cr an the ciothing.
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1TblA4: uf ntsti tu vSor

Progerties of the V;f w Remitement f Tesdigs

Distoiflrr of visvn' The loss of ;zihr sha^l not %steed io ra*d lletrs on an oitometrictl
twoscae: oti the optometrbi'' chiirt-a distance of 5 mn dun
cha'z thewaclcal p1oemanr, test

.acordbing to 8.2

Mechanical strengtt shal not tb visibly. dwmged in acotding totN 1iE
suha Bway as to be Pkcly to
afficvthe periormrance of the suit
system

625 Akr supply sysUem

*Coupfings and cenections skl compN-wiAthl N270.

Thse coramection etiween the compressd air su.pply tube and the suit. biludig atahments. tthicaded
pir~. biltor Oe fpa.s. or rneans of et ; gthe su toitheboy shallwftFstincs 250 N puN wthen
tssttd according to e,5 .

NOTE tShc~Id bi per crmed before The inward le3aJVe list.

5:2.6 BrthIng hose
The treathnq hose shall comply with the req~uteents cl EN 270.

5.2.7 Air flow ;ale

Two suit systeniis s-hO be tested, cne ofvt.icFh has to be precondined as zpecified -i .C.I Wh"
testrd the'mlr flow iate cnro th~e juit sirtitr she! no: be lets tha the mn ariutaeurers rrdnin sn design
flbw tate. Thi miximum fiow rite shall not ixcted she truaxlmum is.stated by the uMUf ctursr. Tor:
in accordance wVi% 6.3

'The .f1ow rase and thc dsl~itibior ofth air Itnto The Su~t sytem $s. n~ot cause disress to ie we srer
by local iwoirsg. The heat stress has to b considered. * st hi acordanc* wis 5.2,

kOTE. fHr stress has to be consJderod.

5.2.8 Air Iloa rate warning device

If an audible warnin; device is kncorporattd in the'suit fsrn it shall c ymply to EN 270F, except for the
*sodi Pt presr fevel wcSh may be in the ringe S5d8LAB to SO dS(A1 when measured anhe ears of tne
we*xrc, The frequency ;ete of mte watning derici shig te berxeitn.2000 1OO 40 tc i
Five w*(ning devices:shad Itsested. on, of which tL" to s pre ̂ ceitvoned assatcified In b.1,4. Te.
ring a cordrng so EN 270.

5.2.9 SupIjy vxlve

If a vriable ccnrtious hPbw Vahle is faed; -it Mil ClYnV ScEN 27C, The valve shall permit to ad3rsz
the uir flow rate in .te tong 1tsmrn tht mninirJrni Ts the makirmtn as specifted in 5.2.7. I:ahall nao be
osile to cose tile 0o rstrc the at fW ~tbcv she niUM de;;n air flow rar*.

6.2.10: E"housu devices

Th* suit shabb provkied with eahaust devism hach shal zonninue loavork corretdv aherxne tesnrg
of tne pressUre hi thsui Isit 5.2.1 1 1, during the ;raccaui zerttimrncr Test isee 5.! S and during 9le
dettrminition ai mto proteticri factor Isee 6.4), Tisni tn nacoccincue with 6,1.

5.Z11 Pressure In the suit

The overpreswsre shall rit ticeud IC00 Ps mean and 20C0 Pa peak. A posUNve ptessur -shall be
maintained. Testinj with the maximum Aif IL1-w rate during z1e ac vsesuenac specdied in Annet 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 volume), 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 dBIA) at the maximum manufacturers'
design flow rate. To be tested in accordance with EN 270. Two suits shall be tested. one of which has
to be pretreated as specified in 6.1.1.

6 Test methods

6.1 Test preparations

6.1.1 Pretreatnwnt

When the clothing is intended to be reusable the requirements forthe materials or the complete clothing
shall be proved after 5 cycles of cleaning and disinfection according to the manufacturer's instructions
for use before testing.

6.1.2 Conditioning

All material samples shall be conditioned by storage at 120 = 2) 'C and (65 - 5) % relative humidity
for at least 24 h. Star. each of the tests as specified in 6.1.3 and 6.1.4. within 5 min after removal
from the conditioning atmosphere.

6.1.3 Visual inspection

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

6.1.4 Preconditioning for the practical performance test

If the manufacturer does not state the preconditioning atmosphere for the practical performance test.
the complete clothing shall be exposed:

a) for 4 h to a temperature of 1-30 : 31 *C and allowed to return to ambient conditions, followed by
bl for 4 h to an atmosphere of 160 ± 3) 'C at 95 % relative humidity. It shall then be allowed to return to
ambient temperature.

6.2 Practical performance test
6.2.1 General

The tests shall be carried out by two test persons at 120 - 51 'C and a relative humidity of less than
60 %. The test temperature and humidity shall be recorded. The background noise shall not be greater
than 75 dBMA).
The test persons shall be selected who are familiar with using such or similar protective clothing. The
persons will be drawn from those people certified as fit to do so by the medical officer. The necessity
of a medical examination before or supervision during the tests shall be at the testing coficers discretion.
Prior to the test there is an examination that the suit is in working-condition and that it can be used
without danger. It more than one size of a c othing 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 fiting the suit each test person is asked 'Does the suit fit?'. If the answer is 'Yes'. continue the
test. If the answer is 'No'. replace the test person or the suit.
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6.2.2 Procedure

During the tevs the following activities shall be done 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 1 for 5 min
- filling a small basket Isee figure 1. approximate volume 8 1) with 12 mm chippings {e.g. limes:one
chippings) or other suitable material from a hopper which stands 1.5 m high and has an opening at the
bottom to allow the contents to be shovelled out and a further opening 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 receated 15 to 20 times in 10 min.

11'

Figure 1: hopper and basket

6.2.3 Information to be recorded

During the practical performance test the clothing shall be subjectively assessed by the wearer and the
following shall be recorded:

a) harness comfort Isee 6.61;
b) security of fastening and couplings;
c) accessibility of controls and pressure gauge Of fitted):
d} clarity and field of vision from the facepiece and/or visor;
el clothing comfort:
f) ease of speech transmission;
gI any other comments volunteered by the wearer.

6.3 Measurement of minimum and maximum air flow rate

Connect the ends of the distribution system collectively to a sutable 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 flow.

The value of minimum and maximum air flow rate shall be determined under the condition of exercise 6
of Annex A (person standing still).

6.4 Determination of the protection factor

The protection factor shall be determined in accordance with prEN 943-1. Sodium chloride test method
shall be used. Activity sequences for testing are given in Annex A of this standard.
The determinaticn has to be done at the minimum design air flow rate (see 5.2.7).

On two test subjects four new suits shall be tested. Two suits per test subject.
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Forw eah kIndu~al test ac~ulate ih* aichmctdc man oc'tr Iibe time peitod.
CAiCulatw the rwtcntage Inwardlinakage JlU as Sollo(~s:

Cl

C1 chaftenga concentration In'th.:es chivnber,
Ci me0an conca~rniraton jnthv bnetizng zon fat eazh exwerse For c~assifikation-according to

tatle 2. the averg vhae foe tfw lout' sIte shall h i taken.

6.5 .J1n anrd aiseniilagda pu itst

Assenii~bI thie misans vfiittachmiert #ccrdp g to the mau tactur"erzformtn ario. -If the asii- rvbled item
le.O.-"vr.bootj -is "itelf nopt tioni wnoush to apply the 'required Pv4 substhft#iw n itein that is.

Secuely tachon. artox fimd dhzW._ArPtY the requied. force idngirtiinfly~-Re=-rd at ihictl forc&
it varu or State LIhSt "at the req~Ilrvi force k ves -vin Co rn;Lete'.

6.6 Exhauit tlvlca POl test
Mout hesui o ~dUwnytosoW* etn beand~s hv~d soverthat i aci�d e otha e lt azilyt thei

exas evc. yst'em of. teutarinqv~raqsmbnsI iM t~si rui h ahus fav ic

ttw oad ivetdy upouiek io the frrmig at vne vexaust deVice in zhe suit.
feta- foice opf $50 .:= 2.5) lJ to %he exhaust ticea anid hold fax 10 a. te~etm 10 fimeL~

Examine the exhaust idevice lor signs-cfotdasnag cr ftaik~e

I7 Marking,
The marking shall cicmpfy %whh -the usa~clf3*n1 -et EN 2340 With the pi a~m. as -ghiven in% figure 2.

The level 'of verfarrniar.ci of %lie Irvward $e~aoig tIL sU be markced as,.-

Ex' cassi numrber laccztrlng to tatle V~.

Figure Z~' Pitavaran

B Manufactuters' information

The ticaw~tacturers, lnformtaton ha rnply 14fth th scecirtcs~ns of Eb4f3.t

TAhe1 I solowing infctfmation Shani be Sucriloi.d~d Anapy:

ft-Nstin~os fer'ftrming. using§. rftrv. 'terenovn.g arz vrStin.
p ~ricalian; U at asofu envamerature range ec

- tieits to be carred cut by -thi weare bvfore use OfI reuitre-1.
- maintenance and cleaning and deo42unainaticr bv a-.;. aboWe1in~g (it ruquiredl..

*The. mqanifactrers shall specify trie rquited supply Pressure aind flow range necessari to uni

Warwhings OfT apfa~ripete) ShWl be -givtn sainwst protliiym Ekefy to be en~counter ad. as e.g. tiest stress.
'dvecndlng on mhe aier tiow tat.. wart Joad. enwrimenjal atrrosohere. and so on.
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-Annex -A (riorrnativ)

-:Acvty sequn~co lor the lestfrng of the protectlon factor

ltable A.1: Activity xeu~isecw for thea testing of thw pratection factor

.N* Activity senuaence loriiwh itistivngeo

.1 dtress p rson In -the suit ____

2 don b~ots, slovts etc. a s rewuired v.creing to "le manufaclurwra

3 ~ #soe to ante: test ctk mar. coiinec: tiubing ic the sample point 3
- no lest, awet -

A tstabllsh backgrourW radinp 'at samnpte clnc wit parison standing a
$%inT no lest agent I

SI start test agent -and slow :to stabilizaR

a . e.L....... I and pressure at *=o#I pcint wim the petaoti san*{e t walk- I
secorfd leaksge nd drnsur -az siamie pcir'TWth w1 _. Oterson. iwel-
kinc ati: aoin S Itm W0

tO stovtTwadninu

11 record eaie ard ptossure at sa~mple ;cint. versan moving OrmsIutp and town above hild keight and Idbking vo~vzrd., *.; lftn
- bject Ihalf brick) fromn desk totheU! le'-.el

i2Jrecord Ieelcge an pressure at sample ;cit., plefson doingj Conti, J ____

I 10 Is aetand aneOw To dtsotrse vrth ces3cn 2fl Ch~ambet

1 4 diS4:ornn*C: smole tubes nd remove -peiicn from tint clhamoej
aend iundriss subjeet_______

NOTE. Thu total trjia may Vary, alT irresjtv apc-mrwx~Je s'd are to srtalia con&d.iOns- WVhe.
doin~g squats, a silcW dsibgrate.iation is 2a.uiu0la c_-nvTfiouzTY during zzci I 3

Analyse resuts ~cvtrfkuJna2 mm~ of zac~h exircss osriocd Tz avoid carry over of teut: from one
exerctse to the otiher.

Reccd cia~en~e~.a~alccntinueh* using a saEewate dewdr.{ifo;ssil~ej.

*:Rcod'ti re!±f is~ th skltovr wfc~ tME.
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Anhnex ZA (Info'rniat;IveI
c1:auies WS EfvE pmnnStodird addiessing esential requgmenrs or other provsons of EU

Thds Eurcpv an Standard twas been prepared under a t=w4eat givtn ss CEN by tet Euopean Ccmrrksign
izd ?tha Eiirooa- Free 7rad As ton -adi su pefr *ssentl remqu ernts ct EU M*itectj

WARNING Oiiher re~uirements and oihet EU DMecrvei vuy -,te &plabe to t0he produt~isl failing
within the scop. of t4is sinidaed.

Ibe fclowing clauses cf tti~ftan.rmd -r* L6kely to supcon mtquirs.-ents of Direcave 891586lEEC.
Ainnex II:

EU-Diretive B91686/EEC.Annexl |I biuvs~ of Wis isnrdgd

1.1 Dsfn Pinciples I 4

1.3 Comfortad eAfficici |¢

IA information sucnled bYlibe rnanufc urer' 8

2.2 PPE 'enclosing the vam of the body to be ct*cUd 4 and 5

2.12 PPEtbaing one orincre idermtificuln crrvczpnl:r= 7
nlerks eirectiv t rindlreitlv rte'tig to 4orath anCd iakt_

3.9 Radiation ptatectic| 4 and 5

Co=Nliancv wfh the mlauss ci Stlis sandard prcndes ont irwari c cootommig nvwth the secffic *s-
ut reiz itmens of, the Diroctive conetrnie and " sicated ::S ulalcns
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X INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY

Technical Center for Nuclear Equipment Certification

In accordance with the directive 8916861EEC dated December 21 th 1989 comparing the laws of the
States Members Legislations relative to the Personal Protective Equipments, and the decrees no 92-
765, 766 and 768 dated July 29t 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 24h
1996.

- Identified under the no 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 I REDI - 69 210 Saint-Germain-Sur-L'Abresle.

- Certificate applicant: DELTA PROTECTION - ZA 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 1 0' 1996
G.BRUHL I 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 certificate, 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



Att. 5.3 to PLA-5834
Page 2 of 9

ECEC 96/ 0001 Page 219

1. DESCRIPTION

It is a Ventilated Protective Suit against Radioactive Contamination ventilated type - pressurised for a
single use only, Its name Is:

MTH2 - ref. DELTA. 841 442 T

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

The suit includes:

- A air tight suit with an incorporated hood

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

- A breathable air flow supply system.

- A air exhaust device.

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

Front vew Profil
Hood -t

( MIAEbow reinforcement
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1.1. MAIN MATERIALS

- Skin of the suit:

White polyethylene: Ethyfuge 2000 Thickness: 24/100 mm

- Hood:

PE Cristal - 301100 mm thickness.

- Visor:

PVC (astraglass) 50/100 mm thickness.

- Gloves:

PVC Sempersoft type - Size 9-91/2, and Semperstar type - size 10 10 0..

- Boots:

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

1.2. COMPONENTS

- Internal Ventilation System:

It includes a total ventilation V4 fitted with a valve with CEJN (rdf:342) butt.

- Exhaust:

It includes 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.

2. CONFORMITY TO REQUIREMENTS

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

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

Class Number of cycles
6 > 1 00 000 cycles
5 > 40 000 cycles
4 > 15 000 cycles
3 > 5 000 cycles
2 > 2 500 cycles
I > 1 000 cycles

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
I > 1ON

Results: Class I for Ethyfuge 2000 - 24/100 mm thickness.
Class 2 for PE cristal.
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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 9073-4. The classification is according to the following
diagram:

Class Applied strength
6 > 150 N
5 > 80N
4 > 40N
3 > 20N
2 > 1ON
I > 2N

Results:. Class 4 for Ethyfuge 2000 - 24/100 mm thickness.

Class 3 for PE Cristal.

2.1.6.1Flammability of materials, visors, and ancillary 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.
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2.2.2.Boots

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 Valuations

a) Harness comfort
b) Security of fastenings & couplings
c) Accessibility of adjusting devices
d) Clarity of vision through visor
e) Suit comfort
g) Other parameters

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 FIT FACTOR

Suit
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 5 000
I 0.100 0.050 2000

Results: The suit is classified 5.

Frho 09 O be "a on sore
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2.3.3.1. 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 ISO 5082 (annex 2).
The seam performance level is according to the following classification:

Class Seam resistance (N)
5 > 300
4 > 125
3 > 75
2 > 50
1 > 30

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.

2.3.3.2. Joins and Assemblages (paragraph 5.2.3.2. - prEN 1073)

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

2.3.4 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.).

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

Fn.c, -V.o y&" - b. W.d W1, dA
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2.3.6. 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.

2.3.6. 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

2.3.7. Air 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 flow rate:30 m3.h 1 (500 VmIn 1) for a 6 Bar supply pressure

Maximal flow rate:66 m3.h 1 (1100 Vmin 1) for a 5.5 Bar supply pressure

2.3.8. Air 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).

2.3.9. Air 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.
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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 Inhalation air

The CO2 content of the inhalation air, determined at the minimum air flow rate, shall not
exceed an average of I % (by volume), tested according to the EN 270 (paragraph 7.15).

Result: Requirement entirely fulfilled.

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

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.

3. CHECKINGS

3.1. MARKING (paragraph 7 of the pr EN 1073)

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

3.2. 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.

3.3. 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 m3.h-1 (500 I.min ')

- Maximum airflow rate: 66 m3.h-.(1100 .min")



Attachment 5.4 to PLA-5834

Protection Factor Determined During Fit Test
Exercises For Mururoa V4 MTH2



Att. 5.4 to PLA-5834
Page 1 of 3

DPEA/STESR/CTHEN/02-642
Page h

Test Results carried out on the full encapsulated suit
MTH2 ref. 841442T

For the EC Type Examination Certificate
N00073/1 97/162/01/96/0001

You will find below the detailed results 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 10th 1997)

1 - Air Flow entering the suit when connected to a 6 bar feeding pressure (paragraph
.5.2.8. of the EC Tvpe Examination Certificate)

Suit Entrance valve position Air flow feeding pressure air flow (m3/h /
number Bar / psig llmnl cfm)

1 Fully open 5,5/ 77 66/1100/ 38

1 Closed 6,0 / 87 30 /500/ 17

2 Fully open 5,5 / 77 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 C02 contents(%)
number Bar / psig M31h / cfm

1 6/ 87 30/17 0,85

2 6 /87 31 / 18 0,80

3 - Noise 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 I Noise level (dB)
number Bar / psig M3/h; cfm

5,5/ 77 66/ 38 76,8

2 5,5/ 77 65 /37,8 78,5
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4 - Inward leakage average- Fit Factor measured at the minimal air flow of 4501/mn
(paragraph 2.3.3. of the CE Examination Tvpe)

Suit nI
1 2

Exercise
Air flow m3lhl i/mn / cfm 30 / 500 / 17 31 / 516 / 18

Standing still 130 000 130 000

Walking ( 5 km/h) 59 500 50 000

Moving arms up and down 125 000 125 000
above head

Continuous squats 65 000 81 250

Bending forward 100 000 92 850

Person twisting at waist 115 000 130 000

Standing still 130 000 130 000

Average 103 500 103 440

5 - Pressure In the suit when measured at the maximum air flow when suit connected
under 5,5 bar (77psig) feeding pressure (paragraph 4.12.of the EC Examination Type)

Suit n 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
paragraph 4.12 and 5.2.2 of the pr EN 1073-1dated 1995

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 air *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 turning 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 + 50C and + 450C.( 410F and 1 130F)

USAGE
The air supply should be between + 1 50C and + 450C. ( 590F and 11 30F)

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 t In less than 5
seconds.

* Breathable air: see the EN 132 standard.


