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Subject: Request for Authorization to Use Delta Protection French Designed
Respiratory Protection Equipment

In accordance with the provisions of 10CFR20.1703(b), PSEG Nuclear LLC (PSEG) is
requesting authorization to (1) use French designed respiratory protection equipment that has
not been tested and certified by the National Institute for Occupational Safety and Health
(NIOSH), (2) take credit for an assigned protection factor of 2,000 for this equipment and (3) not
provide standby rescue persons whenever this equipment is used.

PSEG is requesting authorization to use the Mururoa V4 F1 and V4 MTH2 single use
respiratory protection suits manufactured by Delta Protection in France. 10CFR20.1703(a) .
requires use of respiratory protection equipment that is tested and certified by NIOSH.
10CFR20.1703(b) allows licenses to request authorization for use of equipment that has not
been tested or certified by NIOSH.

NRC guidance provided in NUREG/CR-0041 encourages the use of suits, noting that, in certain
work environments, air-supplied suits may be the best respiratory application when factoring in
heat stress, minimizing skin contamination, and maintaining worker doses as low as is
reasonably achievable (ALARA). Additionally, Appendix A, Footnote (g) to 10 CFR Part 20
allows the use of air-supplied suits, but allows no credit to be taken for protection provided by
the non-NIOSH approved units, unless approval is granted under 10CFR20.1703(b).

Consistent with the provisions and intent of 10CFR20.1703(b), PSEG is requesting to take
credit for the protection provided by these suits to a user, specifically an APF of 2,000. As
defined in 10CFR20.1003, an APF denotes the expected level of protection that would be
provided to a trained respirator user by a properly functioning respirator. A respirator with an
APF of 2,000 reduces a user's potential radioactive material intake by 99.95 percent, for
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purposes of estimating a user's internal dose. Additionally, PSEG is requesting an exception to
10CFR20.1703(f), which requires provision of the standby rescue persons. Due to these design
features of the suit, coupled with required training of all suit users on escape methods, and
limiting the use of the suits to non-immediately dangerous to life and health (IDLH)
atmospheres, the requirement for standby rescue persons in 10CFR 20.1703(f) is not
applicable.

Exelon previously received NRC approval for use of the requested suits by NRC letter dated
January 31, 2005. The NRC Safety Evaluation concluded that, within the provisions of 10 CFR
Part 20; no exemption was needed for the requirements of 10CFR20.1703(a) and (f).

Enclosure 1 provides the documentation supporting this authorization request. As described in
the enclosure, approval will improve worker safety in areas of airborne radioactivity and high
potential for facial/skin contamination. PSEG will implement the following controls for use of
these suits:

1. The Mururoa V4 F1 and V4 MTH2 single use suit will be integrated into the PSEG
respiratory protection programs using the information provided by the manufacturer.

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.

PSEG requests approval of this exemption by March 31, 2009, in order to support use durmg
the Spring 2009 refueling outage.

If you have any questions or require addltlonal information, please do not hesitate to contact Mr.
Jeff Keenan at (856) 339-5429.

Sincerely,

Enclosure: (1) Authorization Request - 10CFR20.1703, "Use of Individual Respiratory Protection
Equipment”
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C Mr. S. Collins, Administrator — Region |
U. S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

Mr. R. Ennis, Project Manager - Salem Unit 1 and Unit 2
U. S. Nuclear Regulatory Commission

Mail Stop 08B1

Washington, DC 20555-0001

USNRC Senior Resident Inspector — Hope Creek

USNRC Senior Resident Inspector — Salem Unit 1 and Unit 2
Mr. P. Mulligan

Bureau of Nuclear Engineering

PO Box 415
Trenton, New Jersey 08625
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ENCLOSURE 1

AUTHORIZATION REQUEST

10CFR20.1703(b) "USE OF INDIVIDUAL RESPIRATORY PROTECTION
EQUIPMENT"
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AUTHORIZATION REQUEST
10CFR20.1703(b) "USE OF INDIVIDUAL RESPIRATORY PROTECTION EQUIPMENT"
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1.0 INTRODUCTION
1.1 PURPOSE

In accordance with the provisions of 10CFR20.1703(b), PSEG Nuclear LLC (PSEG) is
requesting authorization to (1) to use French designed respiratory protection equipment that has
not been tested and certified by the National Institute for Occupational Safety and Health
(NIOSH), (2) to take credit for an assigned protection factor of 2,000 for this equipment and (3)
to not provide standby rescue persons whenever this equipment is used.

PSEG is requesting authorization to use the'Mururoa V4 F1 and V4 MTH2 single use respiratory
protection suits manufactured by Delta Protection in France. 10CFR20.1703(a) requires use of
respiratory protection equipment that is tested and certified by NIOSH. 10CFR20.1703(b),
allows licenses to request authorization for use of equipment that has not been tested or certified
by NIOSH.

NRC guidance provided in NUREG/CR-0041 encourages the use of suits, noting that, in certain
work environments, air-supplied suits may be the best respiratory application when factoring in
heat stress, minimizing skin contamination, and maintaining worker doses as low as is
reasonably achievable (ALARA). Additionally, Appendix A, Footnote (g) to 10 CFR Part 20
allows the use of air-supplied suits, but allows no credit to be taken for protection provided by the
non-NIOSH approved units, unless approval is granted under 10CFR20.1703(b). '

Consistent with the provisions and intent of 10 CFR 20.1703(b), PSEG is requesting to take
credit for the protection provided by these suits to a user; specifically an APF of 2,000. As
defined in 10 CFR 20.1003, an APF denotes the expected level of protection that would be
provided to a trained respirator user by a properly functioning respirator. A respirator with an
APF of 2,000 reduces a user's potential radioactive material intake by 99.95 percent, for
purposes of estimating a user's internal dose. Additionally, because of the advanced safety
features for emergency breathing and emergency escape built into these models, PSEG
requests approval for the use of the Mururoa suits without dedicated rescue personnel, as
required by 10CFR20.1703(f). 10CFR20.1703 (f) requires provision of standby rescue persons,
whenever an unaided individual would have difficulty in extricating himself or herself from an
atmosphere supplying suit. Due to these design features of the suit, coupled with required
training of all suit users on escape methods, and limiting the use of the suits to non- immediately
dangerous to life and health (IDLH) atmospheres, the requirement for standby rescue persons in
10CFR 20.1703(f) is not applicable.

Exelon previously received NRC approval for use of the requested suits by NRC letter dated
January 31, 2005. The NRC Safety Evaluation concluded that, within the provisions of 10 CFR
Part 20; no exemption was needed for the requirements of 10CFR20.1703(a) and (f).
1.2 REGULATORY REQUIREMENTS
The following regulatory requirements are relevant to this request:

10CFR20.1703, 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.
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10CFR20.1703(a) requires use of respiratory protection equipment that is tested and
certified by NIOSH

10CFR20.1703(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 for authorized use of this equipment.

10CFR20.1703 (f) requires provision of standby rescue persons, whenever an unaided
individual would have difficulty in extricating himself or herself from an atmosphere supplying
suit.

10CFR20, Appendix A, Assigned Protection Factors, lists as item Il, Atmosphere supplying
respirators (particulate, gases and vapors), a suit operating in a continuous flow mode. Per
footnote (g), no NIOSH approval schedule is currently available for atmosphere supplying
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.,
10CFR20.1703). :

Therefore, based on the above requirements, PSEG must obtain (1) approval for the use of the
respiratory protection suit, (2) assignment of a protection factor for the suit, and (3) exception to
the provision of standby rescue persons. :

2.0 TECHNICAL JUSTIFICATION
2.1 SCOPE
PSEG reviewed the following documents from Delta Protection, France:

(a) Technical information.on Mururoa V4 model ventilated suits (Attachment 2.5.1)

(b) European Standard CEN/TC 162 N 738 for ventilated protective clothing (Attachment 2.5.2)

(c) Protection Factor determined during fit test exercises for V4 F1 (Attachment 2.5.3)

(d) Certificate No. 0073/197/162/12/97/0028 for Mururoa V4 F1 issued by the Institute for Nuclear
Protection and Security (Attachment 2.5.4) '

(e) Donning and Removal Instructions for Mururoa V4 F1 (Attachment 2.5.5)

(f) Certificate No. 0073/197/162/01/96/0001 issued for Mururoa V4 MTH2 by the Institute for Nuclear
Protection and Security (Attachment 2.5.6)

(g) Protection Factor determined during fit test exercises for V4 MTH2 (Attachment 2.5.7)

(h) Donning and Removal Instructions for Mururoa V4 MTH2 (Attachment 2.5.8)

The European Standard (Attachment 2.5.2) requires that suit material be tested for resistance to
abrasion, fiex 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
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with wood chips from the base of a hopper and emptying it into the opening on top (1 5 minutes)
- should be performed by two workers at specified air flow rates.

Certificate No. 0073/197/162/12/97/0028 (Attachment 2.5.4) states that the Mururoa V4 F1
passed in all categories tested and provided a protection factor greater than 50,000. Certificate
No. 0073/197/162/01/96/0001 (Attachment 2.5.6) states that the Mururoa V4 MTH2 passed in all
categories tested and provided a protection factor greater than 50,000. Note that the term
'protection factor' used in the European Standard is equivalent to the 'fit factor’ used in the
United States and is not the same as the Assigned Protection Factor used in 10CFR20. The
Mururoa V4 F1 and V4 MTH2 suits represent a better design than the currently approved
"bubble hood" and "rain suit" combination. Based on a review of the manufacturer's
documentation, the approved use at Exelon facilities (where PSEG personnel participated in
informal trials), PSEG concludes that an APF of 2,000 is appropriate because of the enhanced
worker protection provided by this respiratory device.

2.2 REFERENCES

(a) 10CFR20.1703 - Use of individual respiratory protection equipment

(b) Appendix A to 10CFR20 - Assigned Protection Factors for Respirators

(c) Regulatory Guide 8.1 5, Rev 1, Acceptable Programs for Respiratory Protection

(d) NUREG-0041, Manual of Respiratory Protection Against Airborne Radioactive Materials

(e) European Standard CENITC 162 N 738 (July 1996) (Attachment 2.5.2)

(f) EC Type Examination Certificate No. 0073/197/162/12/97/0028 for the Mururoa V4 F1 suit
dated December 10, 1997 (Attachment 2.5.4)

(g) EC Type Examination Certificate No. 0073/197/162/12/96/0001 for the Mururoa V4 MTH2
suit dated January 10, 1996 (Attachment 2.5.6)

2.3 DISCUSSION
2.3.1 Suit Construction

The Mururoa suit models V4 F1 and V4 MTH2 meet ISO 8194 and the European Standard
EN.NF 1073-1 and the manufacturer is IS0 9001 certified. The manufacturer (Delta Protection)
indicates that approximately 60,000 Mururoa garments/suits are used by European Nuclear
Power plants each year.

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) Fire proof (up to 65°C).

(3) Made of PVC or Ethyfuge with reinforced elbows, knees and crotch areas.

(4) Dual zippers - metal zipper inside and plastic zipper outside.

(5) Helmet made of clear PVC material that provides distortion-free vision and large enough to
accommodate wearing a headset.

(6) Welded sleeve to insert communication cable.

(7) Aremovable strip near the mouth that could be used for emergency breathing in the event
of loss of supplied air.

(8) 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.

(9) Airintake located at the waist with a built-in regulator that can adjust, but not block, airflow.
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(10) Two exhaust valves that provide véntilation, and also protect from over pressurization.
(11) Very low noise level at maximum airflow.
(12) Air flow to hands, feet, face and chest.

Air hoses of any length can be used, but air shall be supplied to the Mururoa suit (model V4 F1)
at 85 psig measured at the inlet. A regulator at the inlet can adjust the airflow from 43 CFM
maximum to 19 CFM at the minimum. The regulator cannot shut off the air supply to ensure
user safety. 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 located on
the back; one behind the neck and one at the lower back. The exhaust vents have patented
magnetic seals to prevent any aspiration of contaminants if supplied air is lost. The suit is made
of non-flammable PVC, but should not be brought in direct contact with any material colder than
41°F or hotter than 140°F. Open flames or sparks could melt or perforate the suit material.
There is a shelf life of 3 years for this suit and storage between 32°F and 140°F in original
packing is required by the manufacturer. The Mururoa is approved for use with 16 different
fittings in Europe and can be fitted with Schrader or Foster or CEJN fittings used at PSEG.

The Mururoa suit model V4 MTH2 is made of Ethyfuge material, which is fully incinerable. This
material is more flexible than the PVC used in V4 Fl. Itis constructed the same way as the V4
F1. Breathing air is required at about the same pressure (87 psig). The regulator can adjust
airflow between 19 CFM to 43 CFM. Noise level varies from 58 dB at minimum airflow to 76 dB
at maximum airflow. There are two additional air vents near the chin for cooling the face. The
suit is also fire-retardant and can be used in ambient temperatures up to 140°F. Storage
requirements are the same as V4 F1. These suits are also available with multiple fittings.

2.3.2 Safety Features of V4 F1 and V4 MTH2 Models

Both Mururoa suit models are lightweight (2.5 Ibs), made of fire-retardant material and can be
used in temperatures up to 140°F. Contact with open flames or grinding/welding sparks is
prohibited. Built-in gloves, booties with binding ties, reinforced elbows, knees and crotch protect
against accidental tear, puncture and cracking. A transparent helmet with 6" X 8" 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. Length of air hose supplying Grade D breathing air is not
stipulated, but the pressure of air at inlet is required to be 85 psig for V4 F1 and 87 psig for V4
MTH2. 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. PSEG 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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2.3.3 Evaluation Conclusions

Based on the approved use at Exelon facilities (where PSEG personnel participated in trial use)
and the information received from the manufacturer, PSEG has determined that the Mururoa V4
F1 and V4 MTH2 air supplied suits offer a safer and more efficient means to protect workers in
areas of high radiological contamination and in areas where there is a potential for airborne
contamination. The existing rain suits and bubblehoods 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, and provides a means to undress that minimizes the
potential for personnel contamination events.

2.3.4 Implementation

PSEG has respiratory programs in full compliance with 10CFR20. The Mururoa V4 F1 and V4
MTH2 suits will be integrated into PSEG'’s respiratory programs using the information provided
by the manufacturer. 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. Radiation Protection personnel will be provided additional
training for selection, approval, issuance, equipment set-up, operation and maintenance
instructions for the Mururoa suit. Instructions will require suit disposal after each use.

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 person. Further justification for requesting
exemption from the rescue person provision include the fact that workers wearing air-supplied
suits are typically under continuous surveillance by Radiation Protection technicians using
remote video monitoring or under direct Radiation Protection surveillance at the job location due
to radiological conditions. Additionally, in many cases, workers are in direct contact with
Radiation Protection and work support personnel via audio headsets. The ability to eliminate the:
rescue worker is also an ALARA consideration since the work areas where air-supplied suits are
used are typically areas with higher radiation and contamination levels. Steam Generator
platform work, Cavity decon, equipment decontamination, and under vessel CRD work are
specifically targeted for the use of the Mururoa suit. Use of these suits related to the Hope
Creek 10CFR Part 72 license will primarily be for activities around the spent fuel pool involving
spent fuel cask evolutions in support of Independent Spent Fuel Storage Installation activities.

PSEG intends to adhere to all of the manufacturers "instructions for donning and removal”,
"instructions for use”, and "emergency features" technical information/directions provided, with
one exception. PSEG will not incorporate the "instructions for donning and removal",
Attachment 2.5.5, Caution Step 2, which states, "The buddy system must be in effect with the
use of this suit fed with a sufficient breathable air source with either both persons in it or the
second person nearby in view with a particulate respirator ready.” As discussed previously, the
inherent safety features of this suit (mouth and wrist tear-away strips), combined with the use of
headsets for communication and remote video monitoring, make the use of a stand-by rescue
person or "buddy system" unnecessary. Additionally, it is noted that PSEG standard practice is
to have individuals standing by to assist workers in removing the suits.

PSEG will use the Corrective Action Program (CAP) to document any unexpected problems and
track corrective actions taken. Problems associated with the suits will be communicated to the

manufacturer to ensure that operating experience is shared with other users. Upon discovery of
manufacturer defects or usage problems identified by PSEG, the problem will be entered into the
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PSEG corrective action program. The PSEG corrective action program will enter identified
manufacturer defects or significant usage problems into an Operating Experience Report issued
to the nuclear power industry via the INPO Nuclear Network. Additionally, procedural guidance
will be established to ensure that PSEG identified defects and usage problems are reported to
the suit manufacturer.

The vendor has committed to report product issues on a quarterly basis. Delta Protection has in
place a vendor-user alert system so as to report any deviations, or deficiencies within the
product and manufacturing process should they arise. The manufacturer is subjected to checks
from the International Product Safety News (IPSN) to insure the product has no risk of injury to
the user. A second organization called Quality Service Association (ASQUAL.) performs annual
inspections of the factory to certify that the product manufactured is of the same quality
approved by the IPSN Notified Body. 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. Customers are notified of any problems
and products are recalled if necessary. This information is made available to ASQUAL for their
annual inspections. :

PSEG currently use the bubblehood for work involving high potential for skin contamination and
to prevent intake of airborne contaminates. Because the bubblehood covers only the face and
torso, workers have to wear appropriate protective clothing to protect the remainder of their
body. Chances of cross contamination during undressing/exit from 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 2,000 for the Mururoa suits would allow use of the
Mururoa suits in PSEG's efforts to control contamination incidents and prevent intakes during
operational activities. '

2.4 CONCLUSION

In accordance with 10CFR20.1703(b), PSEG is requesting authorization to use the Mururoa V4
F1 and V4 MTHZ2 respiratory protection suits that are manufactured by Delta Protection in
France. Based on the approved use at Exelon (where PSEG personnel participated in trial use)
and review of manufacturer information, the Mururoa suits offer a safer and more efficient means
to protect workers in areas of high radiological contamination and in areas where there is a
potential for airborne contamination. PSEG is also requesting authorization to use an APF of
2,000 with the Mururoa suits. The manufacturer's documentation supports the requested APF.
Additionally, the Mururoa suits have advanced safety features for emergency breathing and
emergency escape. These advanced features allow self-rescue during emergencies to be a
reasonable expectation; and limiting the use of the suits to non- immediately dangerous to life
and health (IDLH) atmospheres, the requirement for standby rescue persons in 10CFR
20.1703(f) is not applicable. Therefore, PSEG is also requesting exception from
10CFR20.1703(f) in order to use the Mururoa suits without dedicated rescue personnel.

Exelon previously received NRC approval for use of the requested suits by NRC letter dated

January 31, 2005. The NRC Safety Evaluation concluded that, within the provisions of 10CFR
Part 20; no exemption was needed for the requirements of 10CFR20.1703(a) and (f).
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ATTACHMENT 2.5.1

TECHNICAL INFORMATION ON MURUROA V4 MODEL
VENTILATED SUITS



N°: Do / USA / 1
MURUROA /\
INDICE : a V4 FULLY ENCLOSED SUIT DELTA P_O c M
, 06/09/ ROTECTIO
DATEDA";:Z‘EO’: /06’ 09/01 GENERAL DESCRIPTION 20966 89 1 36
1/4 }

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 1.5.0. 8194 standard “Radiation Protection-Clothing for
protection against Radioactive contamination-Design selection ,testing and use”




N°: Do/ USA /1
: MURUROA /\
INDICE : a V4 FULLY ENCLOSED SUIT DELTA I;E(‘)TECT oM
. , |
DATE D'APPLICATION :06/09/01 GENERAL DESCRIPTION T
PAGE :2/4
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




N°: Do/ USA /1

MURUROA /\
INDICE : a V4 FULLY ENCLOSED SUIT DELTA I;-a
’ : ROTECTION
DATE DAPPLICGATION :06/09/01 GENERAL DESCRIPTION 3 04 66 89 18 36
PAGE :3/4

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 reiease 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

Size0 1,55 m - 162 meter 5Sfeetlinch  — 5 feet 4 inches
Size 1 1,60 - 1,68 meter 53" - 56"
Size 2 1,68 - 1,74 meter 56" - 58"
Size 3 1,74 - 1,82 meter 58" — 6'0"
Size4 1,82 - 1,92 meter 60" — 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 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 ANSI standards.

Characteristic Standards Results Units
Density NFT 51063 1.38 gm/cm3
Traction Resistance NFT 54102 > 143 N/cm?
Stretch before tear NFT 54102 >178 %
Tear resistance NFT 46007 245 N/em?
Weld resistance than material resistance NFT 54122 Peel 50 | Tear 65 %
Resistance to cold NFT 51102 -10 °C
Vapour permeability NFH 00030 34.1 g/m?/24h
Volatility on activated charcoal NFT 51167 <86 %
Spark perforation NFC 26225 9.2 KV
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Foreword

This European Standard has been preparad by the Techniczi Commitiee 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 is CEN by the European Commission and the
European Free Trade Asscciation and suppcorts essential reguirements of £U Directive 83/686/EEC.

Faor relationship with EU Directive(s], see informative Annex ZA, which is an integral part of this

standard.

The annex A is normative and contains the activity sequence for the testing of the protecticn facror.
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 foillowing ccuniries are bound to implement this European
Standard:



1 Scope
This Eurppszan Stamdard specities the characiadstics of wertilates lothing Srotecting the wearer ageinst
partcyiate radioective contimmation,

Thiz Euraopaan Standard dopes nat apply tor ihe protechinn sgainst wnizing radiavias end the protachon of
patients aggirst contaminalion with radicsctive substances by gisanostical andior theransutical measures.

2 Normative raferences
This Burcgean standam Incorporaies by dated or undates refprance, provisicns from sther punlicativns, Thess
normative refsfences are cited st the appeopriate places in the text and the pub&n:at.m are igtesd Mmft&r For
datzd teferpences, subsequem amendments 1o or rpvisicnz af any of these publications apply to this. Europssn
szandard only when incorperated @ it by amendmeny o spision. For undatsd sefarances the latest sdition of
the publicaticn reterred o applias.
EN 145
Frgpiratory protective davices - Powered fitering devices incerporating heimets or hoods - Requirements,
testing, marking
£N 270
Regpirstory profeciive. caviess - Compressed air fing Dresthing apseroius ncprporating a hogd - Reguire-
ments, tesTing, marking
N 348
Protective eisthing - Geferal requgements
EN 530
Abrasich resistance of proteciade gicthing materiai - Test mathod

EM E"‘"
Praiactive clothing - Machanicsl properiies - Tast memhaa; Bungture resisiange

SrEMN 89233
Pratective clothing for usa agsings liguid and gaseous chemiceis, meluging biguid asres sis and 3ol pardcles

. Pesleraanes reguirsments for yentiated snd nor-vantilated “gas-tight” {Type 1) ang “non-gas-ught”
iType 2 protective clothing

prEM 1145
Ressiatory protective cevicas for gellrescue < Raif contained opefscirtuit campresaed 2o breghing
spparatus incorporeting a hoad [compressad alF ascape appaeratus with haggl - Regwirerments. lesuog,

friarking

EN 25878
Bubber or pipstics coarad tggrics - Determunation of docking mgistance

EN 280734
Taxtiles - Test mathods for nenwavens - Pary & Delsrmmination of toat reaimiancs

150 3082
Texties - weven {abrics - Qaterminetion of oresking wirengh - Grig methad

180 7EE4

Rubber or piasyies czated fabrics - Detarmination of resiztance 1o damage by Hexing aynamic mathogh

3 Definiticns
For she qurposan af 1 sTansgey 108 Soldovang gafinunong asgey

3.1 Protective clothing agsinst radivsciive contamination

Protgoires CIOUHMNG IMERACEs I srovizy proisclion 1o T2 3kin and f reguered 10 ITE rRGSCATCTY ELT AgEnE

radicacTive contantination.
3.2 Ventilated protective clothing
PAm:::‘:wq clgthing whiICT 15 ZubBlied woth Srexthable 3ir ensuring @ 1Rrmal vantilanon ans ouerpressurg. Thiz

aratective gothing mowr'm protsstinn agRins: fadiogoivg zonmieminanan fothe rasgiratery racs and sk pehigis
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bcdy.

3.3 Nominal protection factor {inward leakage, IL)

The ratio of the average concentrations of a test aercsol 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
accsunt 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 anc
accessories, obtained, for example by sewing, welding, vulcanising, gluing.

3.7 Join

A non-permanent fastening between two different garments, or between protective ciothing and accessories.

3.8 Closure
A device, for examgle. zipper, "touch and close” fastener, erc., to close openings for donning cr removing the
protective clothing.

4 Design
4.1 Protective clothing against radicactive contaminaticn shail comgiy with the generai requirements specified
in EN 340.

4.2 The design of the protective clothing shall be such that the protective clothing is straightforward 1o put
on and take off, and to minimize the risk of contaminaticn, testing according to “practical perfermance test”

(see 6.2).
4.3 The clothing can be designed for single or muitiple 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 tc 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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Tatde 1: Reguiremants for the materials ©

Requircment Classificanon Test acooeding 1o applicable tor
reusahle single use
rraterialy
‘Aprasion resi- G > 00O Cyeles EN 230, Mathoo 2 ¥es yes
sience 5 > 1RG0 Sycles 0D shrasiv papsr ae- '
4 > 1000 Cycies canding 10 ptEM 343
3> 500 Cycies 1 ang ¢ kPz
2 > 100 Cyitss downward presscre
1> 1Q Cyclas .
Flax gracking 6 > 100900 Cycley iSO 76594 Methed B yes 70
rasistance . 5 > 4Q000 Cycles
4 > 15000 Cycles
3> 5000 Cycles
2'» 2800 Cyiles
I > 1000 Cyeles
Pumziute resi- 2> 10O N EN BE3 ¥ES yes
stance 2> 8O N
1> 10N
. Hezistance to 2 na blocksg 180 5378 yes 2]
" blezking 1 tloeking
[98e foIn 3
Tear rasistance E> 15CN 150 80734 yen ¥as
5 > B8O N
4> 4O N
3> 20N
CR > ION
1> @ 2N
Fiammabdicy of shall nat continue 1o prEN 1745 {single yas yas5
materiaie, wisot B Turnss 1eath
snd srigillary
paris

NOTE ¥: Uncoatad maternals shall net by tesied agamst resmtance 1o blocking, The st reoen
shail be marked *MNot teated against ... " '

MOTE 2: If prarestion againss hazardous chermicaly 5 raguirad than testing has 1o be zarrisd out
arcardinig to the relgvant chemicad standards.

5.2 Vamilsted protective clothing

5.2.1 General

The degign of the protective clothing has 1o te tested in the pracuesl gerlprmance jest, specifies in 8.2,
5.2.2 Hequiremems for thy nominal protectian factor L]

vanutated protacive slething shad ba classdied aecerding tp table 2. Teating sccaraing 2 £.4 witis the
ARCELSINY ACTAVITY SEQuUencs aciording to zanex A, 3t the minewers Zesign aw {iow ke,
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Table: 2; Leaakage

Claza Maxiriwsn yalue of mean leakage into Narminal protection factor
the haod during exercize ol
one aff
activity activittes
S %,
e 0.004 FI X 50000
2 6.01 i 5,065 20000
3 0.02 8.41 10000
Vi €.04 0.02 ' 5000
1 0.10 0,08 2000

NOTE 1: Maxirnum value ig calculsted 25 the averags performance over all test sequences.
NOTE 2: Nominal protechion facte is the recprosal of the IL obtained Suring @ activities
5.2.3 Swength of Seams. Joins and Assemblages ’

5.2.3.1 Seams
A sammpla of sach type of seam shall be r2sted in scoorgancs vath IS0 S082 Annex A2 (Constant-rate-
of waversel, Three specimens of =ach sype 6! Searn shall be tzated and the maan of each set of three
somples calrulated. The garment seam perfermencs shall e classified ascording to the leveis of
performante given in tabile 3. wsing the woersy misan rasult, e ihe weakest seam Typa.
H e tgst 5 Not applicable beézause she strength of the matensd % fower than the strength of the
segms. tha walug of matsrisl 1630 tesistance should B2 wsed for classificarion gf the sexms,

MOTE: The tesr method fescribed in 150 3082 5 only apsiicatie fo straight seams joining two

plespes ot material,

Tabie 3: Clazsification of seam strength

Class Seam sirength in N
1 > 306G
3 > 113
3 > i
2 > g3
¥ = 30

§.2.3.2 Jeing and asssmblages

The poins s assemplages betwasn the sult and getasaable oans 2.g. DeTwaen glovas and slesves,
bacts and troussr legg, ahad Be tested @ sccprdance with §.5 and witngrand o puil of 100N,

5.2.4 Visar

The vigor shall comaly with fable 2 Where snifogoing compaunds are used or specitisd by the many-
fgcargr thay shail nat Rave an adverse affars an s feghth of the wesrer, ar sn the cdothing,
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Table 4. Requirements sr the visor

Proparting of the visor Requirement : Testing

Disrariag of wigion the fosg gf sighy shall Aot pyceed 16 réad detters on an spiometricai
two scRies $o ihe pplomenicsd chart:at a distence of 3 m during
cisart e pracrical perfosrmance teat

pessedig 1o 6.2

Mgchanical surength shall not be visibly damaged o according to EN 148
sych.a way as 15 be lkely 1o
affect the performance of The suf
SYETEM

52 5 Alr supply system
Couptlings and conneetions shall comply with EMN 270,
The connaction berwean the compressad air sugely twbe snd e suit, inchuding attashmerts. thraaded
pares. balt or ether paris. of means of s1ahssizg the suit 12 the body shall withstand 8 250 N pull when
testad according 32 8.5,

NOTE: Shoudd be parformed bafers the inwars jeakage test.
5.2.56° Breathing hose
The breathing hese shall comply with the sagueemarss of EN 270,

8.2.7 Air Bow rawe

Two suit systema shadl be tesied, one of which has to be precontitwned 35 gpecified in §.1.4: When
seszad e air Howe rale into the suit svalem shad not be faes than the manufacturers” mimimurs design
fiowr rate. The maximum tiow zate shall not'exceed the maximum ad 8ted by the manefcturar, Test
. accerdance with £,3 '
The flow rare and the digtwibution of the 8 into the suil Zvstemn shad not cause diatrass 1o the wearer
by weal coeling: The heat siress has 1o b considerar. Tes% in accoroance with §.2,

NOTE: Mgat strass has 1o be considerad.

5.2.8 Ar flow rate warning devicz.

# an audibie warning device i insorporgted in e suit systers & shail agrmpiv to £N 270, except for the
saund prégdure faval which cusy Be in the rangs 254814} 15 20 dB(A) when measured az zhe 2ars of.the
wesrgf. The fraguency (8608 5¢ the warning device shall Be berwesn 2000 Hz o 4000 Ho.

Five: warning devices shail De tastes, sne.of which has to 09 preconditinned 35 sorcified in 8.1.4. Te-
sting ascarding to EM 270,

3.2.9 Supply valve

It s warinhle cantinous few valve & fitted, it ghall eompiy 1o EN 270, The waive shalf peemix to adjust
the gir flow rate in the range rom the minmum 1o the mazimus 45 specifiad iy §.2.7. {7 shall nos be
cossikle 1o close The wvalve o resuict the air Sow Soiow the minirsum. design air flow ta18.

5.2.10 Exhpust dewices

The sudit shail be prosnded »oin sxbauss dewscss winch shall gontine T2 work garrsetly after the 125uNgG
of the SrESSUS Y e gl free T2 11 dunng 1he prachoal serldsmgnen tasl inea 5 and duritay e

detarmanation of the protasnien facror lsee £.45 Testing % ccorgance with B.6.

5.2.17 Pressura i the syt

The ovarprgssara shall not ¢sceag 1000 Ps mean ang Z000 Py gezk. A pomitive pressurg zhal be
mavegingd, Tasumg with the Maxumaen 2 Sow ra13 Jeling e goiivity Sequence specified n Annax 4,
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$.2.12 Carbon dioxide content of the inhalation air

The carbon dioxide cantent of the inhalation air. determined at the minimum air flow rate, shall not
exceed an average of 1.0 % by volume), tested aceording 10 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. ocne of which has

1o be pretreated as specified in 6.1.1.

8 Test methods
6.1 Test preparations

6.1.1 Pretreatment

When the clothing is intended to be reusable the requirements for the materials or the complete ciothing
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 sampies shail be cenditioned by storage at {20 = 2) °C and {65 = 5} % relative humidity

for at least 24 h. Start each of the tests as specified in 6.1.2 and 6.1.4, within & min after removal

from the conditioring atmosphere,

6.1.3 Visual inspection

A visual inspection shail De carried out by the test house pricr to the labcratory 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 {-30 =

t

3} °C and allowed to return to ambient conditions, followed by

b) for 4 h 1o an atmosphers of (60 = 3} "C at 95 % relative humidity. It shall then be silowed 1o retym o

ambient temperature.

6.2 Practical performance test

6.2.1 General

The tests shall be carried out by two test persons at (20 = 3} “C and a relative humidity of less than
BC %. The test temperaturz and humidity shall be recorded. The background noise shail not be greater

than 75 dBtA).

The test persons shall be selected whno are famiiiar with using such or similar protective clothing. The
persons will be drawn from those peopie certified as fit 10 do so by the medical officer. The necessity
of a medical examination before or supervision during the tests shail be at the testing cfficers discretion.

Prior 10 the test there :s an examinguen hat the suit is in working-condition and that it can be usec
without danger. f more than one size of a clothing is manufaciured the subjects are asked 1o select the
appropriate size. Ensure that ihe air supply is within the specified parameters. Twec suits shail be tested.
each being tested on one test person.

Alter fitting the suit 2ach test person s asked “Dees the suit {it?”. 1 the answer :s "Yas”, conunue the
tast. If the answer is "NG”~. replace the test person or the suit.
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6.2.2 Procedure
During the test the following activities shall be done in simuiation of the practical use of the suit:

- the test shall be compieted within a total warking time of 25 min

- walking on the level with regular rate ot 5 km h'! for 5 min

- filling a small basket (see figure 1. approximate volume 8 1) with 12 mem chippings (e.g. limesiane
chippings) or other suitable material from a hopper which stands 1,5 m high and has an opening art the
botiom to allow the contents to be shovelled out and a further apening at the top where the chippings may
be returned. The persan s100ps or kneels as he wishes and fills the basket with chippings. He then lifzs the
basket and empties the contents back into the hopper. This is repeated 15 to 20 times in 10 min .

@

4‘5m
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Figure 1: hopper and basket

6.2.3 Information to be recorded
During the practicai performance test the clothing shall be subjectively assessed by the wearer and the
following shail be recorded:

a) harness comfert [see 5.6);

b} security of fastening and couplings;

¢) accessibility of controls and pressure gauge (if fitted);
d} ciarity and field of vision from the facepiece and/or visor;

e) clothing comfort;
f} ease of speech transmission;
g} any other comments voiunteered Dy the wearer.

6.3 Measurement of minimum and maximum sir flow rate

Connect the ends of the distribution system collectively 10 a suitable measuring device. Record the
maximum air flow delivered at the manufacturers’ specified air supply. If a control vaive is fitted., record
the maximum delivered air ficw and the minimum deliverad air flow.

The value of minimum and maximum air flow rate shail be determined under the conditicn of exercise €
of Annex A {perscn standing szill.

6.4 Determination of the protection factor

The protection factor shall be determined in accordance with prEN 243-1. Sodium chicride test methed
shall be used. Activity sequences for 12sTing are given in Annex A of this standard.
The determination has tc be done at the minimum design air flow rare {see 5.2.7).

On two test subjects four new suits $hall De tested. Two suits per test subject.
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For sexh individual 1257 caloulats the armbhmetic mean awer the time sance.
Calouiatz the percentage inveard leakzge (1) as fallows:

‘z ¥ 100

. ez
z;

wihers

C,  challenge concentration in the test chamber,

C, mean cm‘»m:rancfn in the beeathing zome lar s2ch zuerms. For classification aceording to
tabie I, the msetdge value for the four suns shall o taken.

6.5 Join and aszsembizge pull text

Assemble the means of arrachment acoofding to the mesufacturess” infermation. [ the sssemblad tem
le.g. glove or boatl is iself not strong encugh 1o Ippty the munfed pull sutstitute an itam thas ks,
Securaly attach ane part 1o a fived clamp. Apply the requized force lungfudinally, Reeord st which forca
it parts ar atate that at the raquired force It was 'still complese,

6.6 Exhaust davica pull test

Meing zhc suft on to 8 dusmy torsn witich can be adiwstod 50 that tha Bad can ba anplied axiafty w1
exhaust devics. A system of rétaining straps or bands 8 fined gver the suk argund ha exhaust dw;ce
sc that the load is ap;&s:d a5 directly a3 possidie (o the fiting of 158 exNaust device it the suir.

Exerta forze of {5G = 2.5 N to the exhaus: device anc hold for 10 5. Renest 10 times.

Examine the sxhaus: device lor zigns.of damage or failure.

7 Merking
The marking shadl compiy with the specifications of EN 340 with the piotoararn as given in Hgure 2.
_ Th= lewsl of performanci of the inward tagkaga (IL] shail he marked ag:

L plass 5 )
(x » class nember acaarzing 1o table 2).

Figure 2: Fictogram

B Manufacturers’ information
The manuiscTurers’ nlonmEton ahal comply with the scecifisatcns of BN 340,
The foflgedng infotrmation shall be sugplied additenaily:

- mmtractions fer donning, usmg, Hting, ramiowng ane sIonng,

- spglicatien, imilations of use itamperatyse rgnga azz i

- tazzd 13 ba carries aut 5y the wearar before cae i reguireds,

- mEntenanse and Sleaning ang decontamingtion by 2 .. showenng (it rgquirac.

'

s manufaricrecs shail spesite g rq.qv.nret supRly grassure 3nd low range necesssry io mantgn

THE M
G IRL TN,

N-

Westings UF approoriatel shall Ge given sgaimet progloms Skety 1o be encoupniernd, 3% 2.3, NESL siress,
gerending of the arr flow rate, work inad, environmeneal atmosohers, and sa am.
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Annex A {normativ)
Activity sequance for the testing of the pratection factor
Table A.1: Activity sequence lor the testing of the protection factior

Mo | Agtiviy sequence iar the lesting tifrie of
acttviling
i
1 dresy person in the s .
2 ' don boots. glaves ets, a3 requitan googrding 10 the manulacturers -
NSTrUCTIanS
3 Pei3on to enter test chamber, connest tubing 1o the sample point 3
- no TEsT agent )
& #erabhsh beckground rsad’mg atsample soint wiit person standing 3
s‘ﬂ! ~ 10 8XT Soent
s STAFT 1641 agent and afiow to siabilize 3
& sgrord Ipakagse and pressura st saenpip pomt With The pergons stans 2
ding still
7| grtart treadmill .
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Annex ZA (informative]

Clauses of this European Standard addresaing essential requirements or ather provisions of EL
Direntives

© T Eurgpean Standard nas beon prepared under amangdats gees 16 TEN by tha Eurnpean Commmssion
anf the European Frez Trade Assoenmtion gnd supDafls sssestial reguirsments n? EU Dfrectivae
ESiEEBIEEC.

WARNING. : Other requirements anag other EIJ Directives may. be spplicable to the productts) Rlling
~within the seape of this standard, ’

The folowing clauses of this standard are iikelv to supgert mauiremeanta of Diesuve B9/6BB/EEC,
Anngx ik

EU-Directive 88/88B/EEC. Annex it ‘ clauses of this standard
1.1 Besign principhes 4

1.3 Camfor and efﬁ,nzigx_-a:-; £

1.4 imformadon supolied By the manufacturer 8

2.2 PPE:'ET)C?@S}QQ' the parts of the body te ke protectiad __Sand g
2,312 PPE Rearing ¢ne o more identification ar rpoogniLen ?
Marks directiy D indinssthe refating to health and safery

3.2 Radistinn prolection tand &

Carepliance with the clauses of rhis standard prowides one migans of conforming with the specific gs
sential requizements of she Directive maseernse and asscciates SFTA regulations.
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ATTACHMENT 2.5.3

PROTECTON FACTOR DETERMINED DURING FIT TEST
EXERCISES FOR V4 F1
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Test Results carried out on the full encapsulated suit
MURUROA V4F1 ref. 8481X1T
For the EC Type Examination Certificate
N°0073/197/162/12/97/0028

You will find below the detailed resuilts taken in account for being able to statue on the
conformity of this equipment in accordance with the Essential Requirements of the European
Standard pr EN 1073-1 . Other results those are non 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 feedina pressure (paragraph
2.3.2. of the EC Type Examination Certificate)

mber Minimum air flow(l/mn) Maximum air flow (/mn)
1 508 1050
516 1070
3 508 1050

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

flow of 450 I/mn (paragraph 2.3.12. of the EC Examination Type)

ber Test N°1 CO2 contents(%) | Test N°2 CO2 contents(%)
1 0,86 0,93
0,68 0,68
0,75 0,82

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

air flow rate at 6 bar (paragraph 2.3.13 of the EC Examination Type)

mber Maximum air flow(l/mn) Noise level (dB)
1 1050 77,2
2 1070 75,1
3 1050 77,6
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4 — Inward leakage average- Fit Factor measured at the minimal air flow of 450i/mn

(paragraph 2.3.3. of the CE Examination Type)

Suit n°
1 2 3
Exercise

Standing still > 120 000 > 120 000 > 120 000

Walking ( 5 km/h) 76 700 90 900 66 000

Moving arms up and down 113 800 > 120 000 113 800

above head

Continuous squats 30 000 41 700 50 000

Bending forward 110 000 103 400 91700
Person twisting at waist > 120 000 > 120 000 > 120 000

Person crawling 55 000 > 120 000 31 400

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

under 6 bar feeding pressure (paragraph 2.3.11.of the EC Examination Type)

Suit n° 1 2 3
Exercise P min(Pa) P Max. | P min(Pa) P Max. { P min(Pa) P Max.
Standing still 275 280 295 305 275 280
Walking ( 5 km/h) 200 800 300 900 600 900
Moving arms up and down 150 400 160 420 250 800
above head
Continuous squats 30 900 30 1050 70 1700
Bending forward 80 1550 60 1900 100 1900
Person twisting at waist 140 500 160 420 160 650
Person crawling 160 900 150 850 250 1050

6 Air supply system (paragraph 4- 6 of the pr EN 1073-1)

In accordance with the paragraph 4.6; the connexion between the compressed air supply
system and the suit has been tested for a steady pull of 250 N. The three suits have been
tested successfully. However, it appears a deformation of the fabric, near the regulation air
flow device. A reinforced area could certainly avoid this deformation.
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ATTACHMENT 2.5.4

CERTIFICATE NO. 0073/197/162/12/97/0028 FOR MURUROA V4 F1
ISSUED BY THE INSTITUTE FOR NUCLEAR PROTECTION AND
SECURITY
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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 21th 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 29" 1992 transposing the directive into French Laws.

The organisation herebelow 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 Employement 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 : MURUROA V4 F1 — ref. 848 1X1T.

Manufacturer : DELTA PROTECTION / REDI — 69 210 Saint-Germain-Sur-L'Abresie.
Certificate applicant : DELTA PROTECTION - Z.A. De Berret-30200 Bagnols-Sur-Ceze.
Essential Requirements Reference : EN 143, pr EN 1073-1 (July 1897), pr EN 943-1
(October 1997), EN 270, EN 1146 (April 1997).

Date : December 10" 1997
J. CORBIERE/ 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, ...) v

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

French version only shall 2e used whan dispute
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1. DESCRIPTION
It is a Ventilated Protective Suit against Radioactive Contamination ventilated type — pressurised for a

single use only, its name is:

MURUROA V4 F1 - ref. DELTA: 8481X1T

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

The X values are defined according to the pipe butt (Staubli or CEJN) allowing to connect the suit to
the breathable compressed air supply system.

The attached list — annex 2 — gives all the references defined by this ECEC.
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 VIEW BACK VIEW

UNDRESSING STRIP

UNDRESSING STRIP

|- DOUBLE CLOSURE
EXHAUST VALVES
REINFORCEMENT
l
HARNESS TUNNEL SAFETY LOOPFOR
FEEDING PIPE
INTERNAL VENTILATION
SLEEVE FOR
COMMUNICATION LINK INTERMAL VENTILATION
CROTCH REINFORCEMENT / y
PROTECTING VALVE FLAP REINFORCEMENT /! '\
{
3
i\
[}

UNDER FOOT/ LACIES

REINFORCEMENT

UNDER FOOT
REINFORCEMENT

Frencn versicn only shall be used when dispute
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1.1. MAIN MATERIALS
- Skin of the suit :
PVC 9013 - Formule 1010, 20/100 rﬁm thickness.
- Hood:
PVC Cristal — 30/100 mm thickness.
- Visor:
PVC (astraglass) 50/100 mm thickness.
- Gloves:
PVC Sempersoft type — Size 9-91/2 for all the sizes of the suits.
- Boots:

PVC 9013 - formulation 1010 — 20/100 mm thickness , reinforced PMI.

1.2. COMPONENTS
- Internal Ventilation System :
It includes a total ventilation V4 fitted with a valve with 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 situated vetically on the back of the suit.
- Other components:
The suit includes:
- A safety strip for an emergency opening located on the hood,
- Aacoustic link tunnel.
- Aloop for breathable air supply pipe.

- Several internal strengthening pieces for elbows, knees and Imegs.
- Atransparent window to visualise the dosimeter.

French versizn only snalt be used when dispute
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2. CONFORMITY TO REQUIREMENTS

2.1. REQUIREMENTS FOR THE MATERIALS (except accessories: Gloves, slippers...)
(See paragraph 4.2. of the Norm EN 1073-1)

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 > 1000 cycles
3 > 500 cycles
2 > 100 cycles
1 > 10 cycles

Results: Class 6 for PVC 9013 — formule 1010 — 20/100 mm thickness.
Class 6 for Cristal PVC 30/100 mm thickness.

.1.2. Flexcracking Resistance

Test according to the Norm 1SO 7854 — method B. The clasification is carried out according to
the following diagram : .

Class Number of cycles
6 > 100 000 cycles
5 > 40 000 cycles
4 > 15000 cycles
3 > 5000 cycles
2 > 2500 cycles
1 > 1000 cycles

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

Frencr: version anly shall be used when dispute
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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 2 for PVC Cristal — 30/100 mm thickness.

Class 1 for PVC 9013 — Formule 1010 -20/100 mm thickness.

2.1.4. Resistance in blocking

Test according to the Norm EN 25978. 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 EN 29073-4. The classification is according to the following

diagram:
Class Applied strength
6 i >150 N
5 > 80N
4 > 40N
3 > 20N
2 > 10N
1 > 2N
Results :. Class 3 for PVC 9013 — Formule 1010 — 20/100 mm thickness.

Class 4 for Cristal PVC — 30/100 mm thickness.

French version only shall be used when dispute
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Flammability 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.

REQUIREMENTS FOR THE ACCESSORIES

Gloves

The gloves set on the MURUROA V4 F1 ref. 8481X1T 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.

Boots
The boots are part and parcel of the suit and are made of the same constituted material.

Consequently they comply with the requirements.

REQUIREMENTS FOR THE PROTECTIVE SUIT

Suit Design: Practical Performance Test

The Practical Performance Test is carried out according to the Norm 1073-1 (paragraph 5.2.).
The conditioning is according to the manufacturer directions for use.

Parameters Valuations

a) Hood comfort . Aimless

b) Security of fastenings & couplings Good

¢) Accessibility of adjusting devices Good

d) Clarity of vision through visor Good

e) Suit comfort Good

f) Speaking transmission faciiity Aimless

g) Other parameters No particular notice

Air flow supply system (project Norm pr EN 1073-1 — paragraph 4.8.)

The manufacturer estimated air flow rates, for a relative air flow supply pressure of 6 bar, with
a tolerance of +/- 10%, are:

»  Minimal flow rate :30,0 m>.h™* (500 1.min™)
*  Maximum flow rate :58,4m*h" (973 L.min™)

French version onfy snall be used when aispute
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Notice: In order to take into account the manufacturer indicated tolerances, this ECEC tests
have been carried out under the following conditions:

Dmin -270m (450 L.min -‘1)
Dmax = 64,2 m>h™ (1070 L.min™)

The test concerning the air flow rates of the suit has been realised according to the Norm EN
10731 (paragraph 5.3); For an air supply pressure of 6 bar, the air flow rate inside the swt
must not be :

- Below the minimum value estimated by the manufacturer (Dmin), when the valve is on the

*stop” closed position.
- Superior to the maximum value esitimated by the manufacturer (Dmax), when the valve is on

the "on” opened position.

Results : Requirements entirely fulfilled.

2.3.3. Inward leakage average — Fit Factor (paragraph 4.3. of the project Norm pr EN
1073-1)

The ratio of the average inward leakage (or its contrary : Fit Factor) has been measured
according to the draft Norm pr EN 943-1 (annex A). According to the Sodium Chloride
Method.

Measurements have been performed under the following conditions:

- Quantity of tested suits : 3

- Air flow rate: Adjusted and maintained on minimum flow rate (D min) as indicated in
paragraph 2.3.2.

- Trainings sequence: According to the Norm EN 1073-1 Annex A list.

- Suit preliminary conditioning: According to the advice of the user manual

The ratio of the average inward leakage (or Fit Factor) gives the following classification :

Maximum accepted values, in %, of the ratio of the
Ventilated average Inward Leakage inside the hood,
pressssirtlsed calcuiated on the whole lot of suits FIT FACTOR
classification i
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 2 000

Results : The suit is classified 5.

Fronch version onty ghall be used when dispute
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2.3.41. Seams/ Welds (paragraph 4.4.1 of the project Norm pr EN 1073-1)

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 folllowing welds:
- Assemblage hood/suit
- Assemblage hood/visor
- Assemblage hood level
- Assemblage belt level

- Assemblage of the strengthening pieces (elbow and knees)
- Assemblage at the level of the arms, back and sides

Results : All the welds are classified 4.

2.3.4.2. Joins and Assemblages (paragraph 4.4.2. — project Norm pr EN 1073-1)

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

2.3.4.3. Visors (paragraph 4.5. — project Norm pr EN 1073-1)
The distorsion of vision is measured, during the Practical Performance Test, by reading
letters on an optometrical chart placed at a distance of 5 m; The loss of vision must not exced
2 degrees.
The mechanical resistance test of the visor is according to the Norm EN 146 (paragraph 6.7.).

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

French version anly shall be used when dispute
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Air supply system (paragraph 4.6. of the project Norm pr EN 1073-1)

The couplings and connections must comply with the requirements of the paragraphs 6.7.1.,
6.7.2., and 6.11.7. of the Norm 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 4.7. of the project Norm pr EN 1073-1)

Tests are performed according to the Norm 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.
Air flow rate warning device (paragraph 4.9. of the project Norm pr EN 1073-1)

if a warning is fitted, it must comply to the Norm EN 270 (paragraph 6.13.3). The test must be
carried out according to the Norm EN 270 (paragraph 7.12). The sound level must be
between 85 dB(A) and 90 dB(A).

Result: Aimless (there is no warning device).

Air supply valve (paragraph 4.10 of the project Norm pr EN 1073-1)

For the air supply pressure specified by the manufacturer, the air supply valve must be able
to adjust the air flow between the minimum and maximum values as indicated in the technical
manual. It must be impossible to close the valve in order to reduce the air flow supply below
the minimum flow rate as specified by the manufacturer.

Result: Requirements entirely fulfilied.

Notice: The MURUROA does not inciude low air flow indicator.

2.3.10.Exhaust devices (paragraph 4.11. of the project Norm pr EN 1073-1)

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 Norm 1073-1 (paragraph 5.6.). :

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

French varsion only shall te used when dispute
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2.3.11.Pressure in the suit (Paragraph 4.12. of the project Norm pr EN 1073-1)

During the activity sequence as 7speciﬂed, the overpressure shall not exceed 1000 Pa mean
and 2000 Pa peak. A positive pressure shall be maintained.

Test is performed with maX|mum air flow rate D max, as stipulated in paragraph 2.3.2. on
three different suits.

Result : ReqUirements entirely fulfilled.

2.3.12.Carbon dioxide content of the inhalation air (paragraph 4.13.-project Norm pr
EN 1073-1) ‘

The CO2 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 Norm 270 (paragraph 7.15)
with the minimum air flow rate D min indicated in paragraph 2.3.2, on three diffeent suits.

i

Result: Requirement entirely fulfilled.
|

2.3.13. Noise associated with the air supply to the suit (paragraph 4.14 - project Norm
pr EN 1073-1)

Test according to the Norm 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.Tested at the maximum air flow rate D max as stipulated in paragraph 2.3.2, on
three different suits.

Result: Requirement entirely fulfilled.

3. CHECKINGS

3.1. MARKING (paragraph 6 of the Norm project pr EN 1073-1)

The marking complies with the reau:rements of the Norms EN 340 and EN 1073-1. According
to the Decree dated February 7™ 1997 “relative to EEC marking of the working equipment
and of the Personal Protective Equipment”, it includes the distinctive number of the entitled
organisation for the procedure of controls of the manufactured PPE (article 11 of the EEC
Directive 89/686/EEC).

The symbol "I is included in the pictogram, in order to show that the manufacturer
instructions should be read by the user..

3.2. MANUFACTURER INFORMATION (Paragraph 7 of the project Norm pr 1073-1)

Information comply with the specifications of the project of Norm pr 1073-1. They include the
Directions for use, the conditions. of use, the specific limits and restraints.

Thes documents will be corrected in order to take into account the tests results as
mentionned in this ECEC.

French version only shalt be used vhen dspute
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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 — pressurised for a single use only,
MURUROA V4 F1 - ref. 8481X1T is certified to ensure a protection against radioactive
contamination according the following specified limits :

- Minimum air flow rate: 27,0 m*h",

- Maximum air flow rate: 64,2 m>h".

The MURUROA V4 F1 is delivered without low air flow rate indicator.
Before using it, the user will have at his disposal the necessary'devices to check that the

minimum air flow rate, as specified by the manufacturer is reached or over reached before
and during the use of the suit.

French version only shall be used when drspute
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Description and references of the equipment certified in the EC
' Type Examination Certificate

The different models of equipment, whose generic appellation is MURUROA V4 F1 ref. 8481X1T, and
which are the subject of this EEC type examination certificate (ECEC), are only different on the

following points:

- The type of pipe butt connecting the equipment to the breathabie compressed air supply

system.
- Thesize.

X indicates the type of pipe butt according to the following values:

References T?r?: c?cfr::trte?sreiiogir;i?;;;o References of MURUROA
system V4 F1 associated
X=2 Staubli RBE 06 6150 848121 T
_ . Staubli RBE 06
X=3 "détrompeur” 848131 T
X=4 CEJN 342 848141 T
X=8 Staubli RBE 06 QR 848181 T

T indicates the size of the suit according to the following values:

REFERENCE Height {cm) Waist measurement (cm)
T=0 152-164 56-64
T=1 ' 164-170 64-68
T=2 - 170-176 68-72
T=3 ~ 176-182 72-76
T=4 182-188 76-80
T=5 ~ 188-200 80-88

Frencn versicn oniy shall be used ‘wnen dispute
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DONNING AND REMOVAL INSTRUCTIONS FOR
MURUROA V4 F1
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FOREWORD

The Mururoa suit is a fully enclosed supplied-air suit; designed for protecting the wearer
against radioactive contamination brought about by contact with liquid or solid substances or by
atmospheric pollutants such as solid particles, mist gases or vapors.

Made of non-flammable PVC sheet its mechanical and chemical resistance is good enough for
working in most of the nuclear environments, acids, bases or low concentration solvents.
Caution should always be used around sharp edges and tools to avoid tearing of the Mururoa.
Contact with open flames or grinding spark ray for instance must be avoided to prevent
perforation by melting of the PVC skin. :
At any time: avoid direct contact with objects less than 5°C (41°F) or more than 60°C (140°F)
temperature. It is the responsibility of the supervisor to qualify, by preliminary test, the ability of
the suit to protect the wearer against the harmful atmosphere in each specific environment

CAUTIONS

1) Care must always be taken due to the asphyxiation hazard.
2) The buddy system must be in effect with the use of this suit fed with a sufficient breathable
air source with either both persons in it or the second person nearby in view with a particulate
respirator ready.
3) Suit removal under ordinary circumstances requires an assistant.
4) Thorough knowledge of the safety features of the Mururoa are essential for safety!

a) a safety strip for breathing can be pulled open should air supply be restricted.

b) a safety strip for suit egress in an emergency is available by using pull

tab on each elbow.

c) do not over tighten any tape applied to the suit as it will prevent rapid suit removai.

5) An air supply of 1 to 3 minutes exists inside the suit should the air supply fail.

During that time, due to the magnetic exhaust valves, the garment will remain overpressurised,
avoiding penetration of harmful atmospheres as long as portions of the remaining air have not
been forced out-of the suit such as if the wearer bends over and forces air out the discharge

valves.
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DONNING

1) Review the safety features of the Mururoa with the accompanying assistant and compare
with the job scope.
.2) The package containing the Mururoa must have been kept 2 hours or more at a temperature
around 20'C before being opened and the devices manipulated.

3) Near the job site remove garment from the bag, shake open and inspect for obvious defects.
4) Inspect the emergency egress strip to ensure that the strip can be removed easily if desired.
5) Remove the cardboard and the clear plastic faceplate protector. Remove the paper sheet
placed in the head position. Discard these.

6) In the donning and removal area, verify that the local breathable air supply is working
properly. :

7) Connect the garment to the local air supply with a fiexible hose. Take care that the hose
goes through the throttle valve by using the loop at the back right side of the suit.

8) Don the suit from the back with the help of the assistant. Connect the MURUPHONE phonic
system if used and check.

9) Bind the shoe joints with the shoe strips and apply tape, if necessary, to the suit gloves.

10) Zip up the mechanical zip.

11) Zip up the external plastic gas sealing zipper when the suit is inflated. .
Apply an adhesive tape of sufficient width on the second zip-fastener to be shure no leak
occurs.

12) Check the air supply valve and adjust to the desired flow for comfort.

13) Perform several crouching exercises to ensure the exhaust valves work; the air source is
sufficient to recharge the suit to its full volume quickly and to check for leaks. :
14) Proceed to the job site and begin to work. You can disconnect the hose from the air line,
and travel from the donning area to the working area to reconnect your suit at the step off pad;
after having insured the air source in the working area is well fed and if the time, disconnected.
is not more than a few dozen of seconds. .

15) Comfort in breathing and in temperature can be maintained by adjusting the air inlet

regulating valve during work.

CAUTION

Should the Mururoa feel hot, deflate, or if fog appears on the faceplate, leave immediately and
quietly the working area and contact your assistant for suit removal.

Remember:
1) The air supply of 1 to 3 minutes exists inside the suit after breaking of air supply feeding.
2) The suit emergency strips are there for your use if needed.
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ENCLOSED SUIT D 0466891836

SUIT REMOVAL (with assistance)

When he has to leave the working area, the wearer comes back to the dressing area where an
assistant will remove the garment.

1)

2)

3)

4)
5)
6)

7)

Remove the clothing while still connected with the air source, remove any restrictive
tape (on gloves joint for instance).

Pull slowly on the tab of the quick release strip from forearm, overhead to forearm.

Carefully remove by rolling up the two half parts of the suit (front and back, without
touching any exterior contaminated surfaces)

Continue shedding the suit down.
Disconnect the air feeding to the suit.
Step out of the suit.

Discard suit into appropriate container.
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EMERGENCY FEATURES

EMERGENCY EGRESS

1) Grasp emergency pull-off strip on either elbow with hand.

2) Pull strip firmly upward until the suit separates over the head and to the other elbow.

3) Step out of suit when appropriate.

4) Move to a safe area.

EMERGENCY BREATHING

1) Pull month strip off with either hand
2) Separate plastic of mouth and breath
3) Move to a safe area and get assistance
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ATTACHMENT 2.5.6

CERTIFICATE NO. 0073/197/162/01/96/0001 FOR MURUROA V4
F1 ISSUED BY THE INSTITUTE FOR NUCLEAR PROTECTION
AND SECURITY
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INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY

Technical Center for Nuclear Equipmeht 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 29™ 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. 1895), 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 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

French version anly shall be used when dispute
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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: 841442 T

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

- A air 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.

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

Front view . ) Profil
Hood
Ocular

Dosimetric window

Glove

Suit

) D - Knee reinforcemen
/ \L, i

; \j Back view

Bootie

Exhaust valve

Back closure

Elbow reinforcement

Safety loop for feeding pipe

A
@ Bootie

Frerch verston ealy shall oe used when dispute
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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 9-91/2, and Semperstar type — size 10-10 %..
- 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 (réf: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 Iocatéd 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.
- Aloop for breathable air supply pipe.

- Several internal strengthening pieces for elbows, knees and legs.
- Atransparent 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)

French version only shall b2 usad when dispute
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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

: > 1500 cycles

> 1 000 cycles

500 cycles

> 100 cycles

> 10 cycles

2N A|lo;
\

Results: Class 6 for Ethyfuge 2000 — 24/100 mm thickness.
Class 6 for PVC. :

.1.2. Flex cracking Resistance

Test according to the Norm 1SO 7854 — method B. The classification is carried out according
to the following diagram :

Class Number of cycles

6 > 100 000 cycles
> 40 000 cycles
> 15 000 cycles
> 5000 cycles
> 2500 cycles
> 1000 cycles

“AlIN|(w Ao

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.

Franch version cnly shall be used when aispute
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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 (SO 9073-4. The classification is according to the following
diagram:

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

vV V V

Results :. Class 4 for Ethyfuge 2000 — 24/100 mm thickness.
Class 3 for PE Cristal.
2.1.6.Flammability 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.

French versioh only shall be used when dispute
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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
c) Accessibility of adjusting devices

d) Clarity of vision through visor

e) Suit comfort

g) Other parameters,

Valuations

Aimless
Good
Good
Good
Good

No parﬁcular 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 5000
1 0.100 0.050 2000

Results : The suit is classified 5.

French versien only shalt be used when cispute
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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 1SO 5082 (annex 2).
The seam performance level is according to the following classification:

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

= NWho

The tests have been applied'to the following welds:

Elbow and knee reinforcement
Crotch assembly

Belt assembly

Booties assembly

Results : Ali the welds are classified 3.

1

2.3.3.2. Joins and Assemblages:(paragraph 5.2.3.2. — prEN 1073)

234

2.3.5.

French version

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

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 aé the clothing is not considered as an gastight suit.

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.

anly shall be used when dispute
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2.3.8.

2.3.9.

2.3.11.
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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.

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 l/min'1) for a 6 Bar supply pressure
Maximal flow rate:66 m3.h'1 (1100 I/min'1) for a 5.5 Bar supply pressure

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).

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.
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 shal be used when cispule
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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 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. 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: 30m*h™ (500 I.min")

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

French version only shall be used when d.scute
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ATTACHMENT 2.5.7

PROTECTON FACTOR DETERMINED DURING FIT TEST
EXERCISES FOR V4 MTH2
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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 results taken in account for being able to statue on the
conformity of this equipment in accordance with the Essential Requirements of the European
Standard pr EN 1073-1 (revision Nov 1995). Other results those are non 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)

uit Entrance valve position | Air flow feeding pressure air flow (m3/h /
num Bar / psig /mn/ cfm)

1 Fully open 55/77 66/1100/ 38

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

2 Fully open 557177 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)

uit Feeding pressure Air flow CO2 contents(%)
num Bar / psig M3/h/ 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)

uit Feeding pressure Air flow Noise level (dB)
num Bar / psig M3/h; cfm

1 55/77 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)

Suit n°
1 2
Exercise
Air flow m3/t/ 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 , 65000 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 (77psiq) feeding pressure (paragraph 4.12.0f 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 - -
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For Information: Both overboots are breaked at the end of the test

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

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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ATTACHMENT 2.5.8

DONNING AND REMOVAL INSTRUCTIONS FOR
MURUROA V4 MTH2



NO/841442T
INDICE : e M.T.H.2
DATE : 12/00 . ‘
PAGE : 1/1

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 87 psig)
maximum flow rate 1100 liters/min. +/- 10% at 6 Bars ; (38ctm at 87 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 , if used, the MURUPHONE system, or other communication device 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 ali 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 + 5°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 air : see the EN 132 standard.




