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Request for Authorization to Use Delta Protection's Respiratory Protection Suits
And Assignment of Assigned Protection Factors

Dear Commissioners and Staff:

Pacific Gas & Electric Company (PG&E) is requesting authorization to use Delta
Protection respiratory protection suits at Humboldt Bay Power Plant (HBPP) and
Diablo Canyon Power Plant (DCPP). These suits are manufactured in France and
have no National Institute for Occupational Safety and Health (NIOSH) approval for
use as a respirator in the United States. Pursuantto 10 CFR 20.1703(b), PG&E
must request authorization from the Nuclear Regulatory Commission (NRC) for the
use of equipment that has not been tested or certified by NIOSH. Pursuant to

10 CFR 20.1705, PG&E must also request authorization from the NRC before using
an assigned protection factor (APF) in excess of those specified in Appendix A of
10 CFR 20. Since these suits have no NIOSH approval for use as a respirator in the
United States, PG&E is requesting authorization for their use as respiratory
protection equipment and assignment of an APF.

PG&E has evaluated the Mururoa V4 MTH2 and Mururoa V4 F1 models of the
respiratory protection suits manufactured in France. The Enclosure to this letter
provides the documentation supporting the request for authorization for the
Mururoa V4 MTHZ2 and V4 F1 suits. As described in the enclosure, approval of this
request would improve worker safety in areas of airborne radioactivity and minimize
the potential for facial/skin contamination and heat stress.

Authorization to use these suits will allow PG&E to proceed with procedure changes
and complete training necessary for the use of the suits during decontamination and
decommissioning efforts that are scheduled to take place at HBPP in the beginning
of 2006. Therefore, PG&E is requesting NRC approval by December 31, 2005.
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As mentioned in Section 1.3 of the enclosure, the NRC has previously authorized
use of Mururoa V4 suits for Duke Energy Corporation in a letter dated June 30, 2003
(ADAMS Accession No: ML031810133), for Entergy Operations, Incorporated in a
letter dated February 1, 2005 (ADAMS Accession No: ML050330405), and most
recently for Florida Power and Light Company in a letter dated April 8, 2005
(ADAMS Accession No: ML050980119).

PG&E has identified the following as commitments associated with this request:

1. The Mururoa V4 F1 and V4 MTH2 single-use suits will be integrated into the
PG&E respiratory program using all instructions for use and emergency
features supplied by the manufacturer except for the step that involves
performing a visual inspection of the suit before removing the shipping
protection. PG&E proposes to perform the visual inspection after the shipping
protection has been removed. See the Implementation section of the
enclosure for a more detailed explanation.

2. New lesson plans will be developed to train workers on Mururoa's features,
donning, use and removal, cautions and use of the mouth strip and tear off
strips for routine and emergency egress. PG&E will use all instructions for
use and emergency features (see Implementation section of the enclosure)
supplied by the manufacturer to develop these lesson plans, with the one
exception noted in item 1 above.

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

4. PG&E will use the Corrective Action Program to document any unexpected
problems with the suits and track corrective actions taken. PG&E will report
to the manufacturer any defects or incidences that may occur with the suits.

5. All suits are understood to be “single-use,” and will be discarded after a single
use.

6. The Mururoca V4 F1 and V4 MTH2 suits will not be used in environments that
are immediately dangerous to life and health (IDLH) atmosphere.

If you have any questions, please contact Jack Chadwick at HBPP (707) 444-0878
or Mark Somerville at DCPP (805) 545-4007.

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance

Callaway « Comanche Peak < Diablo Canyon < Palo Verde < South Texas Project « Wolf Creek
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Sincerely,

B,

Donﬁ Jacobs

Vice Riesident, Nuclear Services

Enclosure
cc: Bruce S. Mallett
Emilio M. Garcia
John B. Hickman
Terry W, Jackson
Girija S. Shukla
Diablo Distribution
PG Fossil Gen HBPP Humboldt Distribution

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance
Callaway « Comanche Peak « Diablo Canyon e Palo Verde « South Texas Project « Wolf Creek
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REQUEST FOR AUTHORIZATION TO USE DELTA PROTECTION
MURUROA V4 MTH2 and V4 F1 SINGLE-USE ENCAPSULATING
SUITS
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INTRODUCTION
PURPOSE

Regulation 10 CFR 20.1703(b) indicates that all respiratory equipment that is
not certified by the National Institute for Occupational Safety and Health
(NIOSH) must be submitted to the Nuclear Regulatory Commission (NRC) for
analysis and approval based on quantified test data. Regulation

10 CFR 20.1705 requires authorization from the NRC before using an

' assigned protection factor (APF) in excess of those specified in Appendix A to

1.2

1.21

10 CFR 20.

Pacific Gas and Electric Company (PG&E) is requesting authorization to use
the Mururoa fully enclosed suit models V4 F1 and V4 MTH2, manufactured by
Delta Protection in France, at Humboldt Bay Power Plant (HBPP) and Diablo
Canyon Power Plant (DCPP). PG&E is also requesting authorization to use
an APF of 5,000 with the Mururoa V4 suits. Because of the advanced safety
features for emergency breathing and emergency escape built into these
models, PG&E may choose to use the Mururoa V4 F1 and V4 MTH2 suits
without dedicated rescue personnel.

REGULATORY REQUIREMENTS
Requirements of 10 CFR 20
The following regulatory requirements are relevant to this request:

Regulation 10 CFR 20.1703(a) requires that if a licensee assigns or permits
the use of respiratory protection equipment to limit the intake of radioactive
material, the licensee shall use only respiratory protection equipment that is
tested and certified by NIOSH.

Regulation 10 CFR 20.1703(b) allows the licensee to use equipment that has
not been tested or certified by NIOSH, or for which there is no schedule for
testing or certification to submit an application to the NRC for authorized use
of this equipment.

Regulation 10 CFR 20.1703(f) requires provision of standby rescue persons,
whenever an unaided individual would have difficulty in extricating himself or
herself from an atmosphere-supplying suit.
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Regulation 10 CFR 20.1705 requires the licensee to obtain authorization from
the NRC before using an APF in excess of those specified in Appendix A to
Part 20.

Regulation 10 CFR 20 Appendix A, APFs for Respirators, lists as item II,
atmosphere supplying respirators (particulate, gases and vapors), suitin a
continuous flow operating mode. 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., 10 CFR
20.1703).

Therefore, based on the above requirements, PG&E requests authorization to
use the Mururoa V4 F1 and V4 MTH2 respiratory protection suits and an APF
of 5,000 for the suits.

The technical justification demonstrates that there will be no undue hazard to
life or property.

PRECEDENTS

The NRC has previously authorized use of Mururoa V4 suits for Duke Energy
Corporation, Entergy Operations, Inc., and most recently for Florida Power
and Light Company. The following table summarizes the date of the NRC
approval letters, the NRC’'s ADAMS accession number for each of the
approval letters, the Mururoa suit model that was approved for each company
and the APFs approved by the NRC per each company'’s request.

Previously Approved Authorization Requests
Date of ADAMS
. Mururoa .
NRC Accession # Authorized

Company Approval for Approval XA 0?552, APF

Letter Letter PP
Duke V4 F1 2,000

6/30/2003 | ML031810133

Energy V4 MTH2 2,000
Florida V4 F1 5,000
Power and 4/8/2005 | ML050980119
Light V4 MTH2 5,000
Entergy 2/1/2005 | ML050330405 2,000
Operations V4 MTH2 '
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In addition, the Mururoa V4 F1, V4 MTH2 and similar suits are widely used in
western European nuclear power plants. These suits are also sold in China,
South Africa, and South America. The Mururoa V4 MTH2 model was
approved for use in 1996, and the Mururoa V4 F1 was approved for use in

1997.
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TECHNICAL JUSTIFICATION
SCOPE
PG&E reviewed the following documents from Delta Protection:

(@) Mururoa V4 Fully Enclosed Suits — General Description
(Attachment 5.1)

(b)  European Standard EN 1073-1 for ventilated protective clothing
(Attachment 5.2)

(c)  Protection Factor determined during fit test exercises for V4 F1
(Attachment 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 5.4)

(e) Certificate No. 0073/197/162/01/96/0001 issued for Mururoa V4 MTH2
by the Institute for Nuclear Protection and Security (Attachment 5.5)

(f) Protection Factor determined during fit test exercises for V4 MTH2
(Attachment 5.6)

(g) Instructions for Use - Mururoa V4 MTH2 and V4F1 (Attachment 5.7)

PG&E also physically inspected the Mururoa V4 F1 and V4 MTH2 suits.

The European Standard EN 1073-1 (Attachment 5.2) requires that suit
material be tested for resistance to abrasion, flex cracking, puncture,
blocking, tear and flammability, strength of seams, joins and assemblies,
damage resistance of exhaust valves, designed flow rates for pressure range
of supplied air, noise level and quality of the visor. According to the testing
standard, three workers should perform standard exercises; each wearing two
different suits inside a chamber filled with a test agent (Sodium Chloride), and
measure the leakages during the exercise regimen lasting 20 minutes.
Operating parameters are set to manufacturer's instructions. Standard
exercises include walking on a treadmill at 2 miles per hour (mph)

(3 minutes), moving arms up and down above head while looking upward

(3 minutes), and squatting continuously (3 minutes). To ensure worker's
comfort, two additional practical exercises, walking at 2 mph (5 minutes), and
loading a bucket with wood chips from the base of a hopper and emptying it
into the opening on top (15 minutes), should be performed by two workers at
specified air flow rates.

Certificate No. 0073/197/162/12/97/0028 (Attachment 5.4) states that the
Mururoa V4 F1 passed in all categories tested and provided a protection
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factor greater than 50,000. Certificate No. 0073/197/162/01/96/0001
(Attachment 5.5) states that the Mururoa V4 MTH2 passed in all categories

tested and provided a protection factor greater than 50,000. Please 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 APF used in

10 CFR 20. Based on a review of the manufacturer's documentation, the
Mururoa V4 F1 and V4 MTHZ2 suits represent a better design than the
currently approved bubble hood and rain suit combination and provide better
worker protection. This data supports an APF of 5,000.

DISCUSSION
Suit Construction

The Mururoa suit models V4 F1 and V4 MTH2 meet International Standards
Organization (ISO) 8194 and EN 1073-1 standards and the manufacturer is
ISO 9001 certified. The manufacturer 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 bubble hoods 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 for wearing a headset

(6) Welded sleeve to insert communication cable

(7) A removable strip near the mouth that could be used for emergency
breathing in case 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, air flow
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(10) Two exhaust valves that provide ventilation, and also protect from
overpressure

(11) Very low noise level at maximum air flow
(12) Air flow to hands, feet, face and chest

The Mururoa V4 F1 suit shall be supplied with air at 85 pounds per square
inch gauge (psig) measured at the inlet. Air hoses of any length may be used
with the Mururoa V4 F1 as long at the required inlet pressure is provided. A
regulator at the inlet can adjust the air flow from 41 cubic feet per minute
(cfm) maximum to 9 c¢fm at the minimum. The regulator cannot shut off the
air supply to ensure user safety. Noise level is kept between 76 decibels (dB)
at maximum air flow and 58 dB at minimum air flow. Air flows through
manifolds to the chest, hands and feet. There are two exhaust vents on the
back, one behind the neck and one at 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 nonflammable 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 skin. The suit has
a three year shelf-life and is required by the manufacturer to be stored
between 32°F and 140°F. The Mururoa suit is approved for use with many
different fittings in Europe and can be fitted with Schrader, Foster or CEJN
fittings.

The Mururoa V4 MTH2 suit is made of Ethyfuge material which is fully
incinerable. This material is more flexible than the PVC used in the V4 F1
suit. The Mururoa V4 MTH2 is constructed the same way as the V4 F1 suit.
Breathing air is required at the same pressure (85 psig). The regulator can
adjust air flow between 9 cfm and 41 cfm. Noise level varies from 58 dB at
minimum air flow to 76 dB at maximum air flow. 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 for the V4 F1 suit. The V4 MTH2 suits are also available with
multiple fittings.

Safety Features of V4 F1 and V4 MTH2 Models

Both Mururoa suit models are light-weight (2.5 pounds), 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 a six inch
by eight inch clear face plate provides a distortion-free view. Dual magnetic
ventilation valves provide needed ventilation and relief of excess pressure in
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case suit is squeezed or pinched unexpectedly. Noise level at maximum air
flow 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 both
the V4 F1 and V4 MTH2 suits. Air flow 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. PG&E plans to use this suit
for protection against radioactive particulate contamination only and not in
IDLH situations. 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.

Implementation

PG&E has a respiratory program in full compliance with 10 CFR 20. The
Mururoa V4 F1 and V4 MTH2 suits will be integrated into PG&E's respiratory
program using all instructions for use and emergency features (see
attachments 5.1 and 5.7) supplied by the manufacturer with one exception.
Under the Dressing section of the Instructions for Use, the manufacturer
describes performing a visual inspection of the suit before removing the
shipping protection, which includes cardboard on the visor and inside the
garment, and removable plastic protection on the visor. PG&E proposes to
perform this visual inspection of the suit and its components after the shipping
protection material has been removed. This will allow removing the shipping
protection material outside of the contaminated area, thus, reducing the
potential for radioactive waste. According to the manufacturer, both the
cardboard and the plastic are used solely to maintain the integrity of the visor
during transit and storage.

The Mururoa V4 Fl and V4 MTH suits are single-use suits, and each suit will
be discarded after a single use.

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 with additional training for the
selection, approval, issue, equipment set-up, operation and maintenance
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instructions for the Mururoa suit. The safety features of the Mururoa suits,
namely the tear-off mouth strip and the emergency tear-off strip, make it
unnecessary for any standby rescue person to be present. Further
justification for requesting exemption from the rescue person provision
includes 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 via audio headsets. The ability
to eliminate the rescue worker is also an As Low As Reasonably Achievable
(ALARA) consideration since the work areas where air-supplied suits are
used are typically areas with high surface and airborne contamination levels.
Decontamination activities in enclosed areas are specifically targeted for the
use of the Mururoa suit. In addition, the suits will offer excellent protection at
HBPP with respect to high alpha contamination concerns during
decommissioning use.

PG&E will use the Corrective Action Program to document any unexpected
problems with the suits and track corrective actions taken. PG&E will
communicate problems associated with the suits, if they arise, to the
manufacturer to ensure that operating experience is shared with other users.
A relationship with the manufacturer will also be developed that allows
operating experience from other users to be incorporated into PG&E
processes. PG&E will share this experience with the NRC and other utilities
that may be interested in the Mururoa suits. PG&E will advise the
manufacturer and the NRC as to any defects or concerns regarding the suits
and their function. Delta Protection has in place a vendor-user alert system to
report any deviations or deficiencies within the product or manufacturing
process should they arise. The manufacturer is subjected to checks from the
Institute for Nuclear Protection and Security (IPSN) to insure the product has
no risk of injury to the user. A second organization called 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/nondestructive 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.

PG&E currently uses Powered Air Purifying Respirators (PAPR) for jobs
involving high potential for skin contamination from discrete radioactive
particles and to prevent intake of airborne contaminants. Because the PAPR
covers only the face, workers have to wear protective clothing consisting of
coveralls, a hood, gloves, shoe covers and tape for sealing. Plastic outer
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garments may also be required if working in a wet environment. The chance
of cross contamination during undressing and exit from contaminated areas is
high. The Mururoa V4 F1 and V4 MTH2 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, while
allowing the worker complete freedom of movement and minimizing heat
stress. Approval of an APF of 5,000 for the Mururoa V4 F1 and V4 MTH2 air-
supplied suits would allow use of the suits in efforts to control contamination
incidents, prevent intakes, and minimize heat stress during decontamination
and decommissioning evolutions at PG&E’s HBPP and during steam
generator replacement and reactor head replacement at DCPP.

10
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CONCLUSION

Based on the physical inspection of the suits and vendor supplied
documentation, PG&E has determined that the Mururoa air-supplied suits
offer a safer and more efficient means to protect workers in areas of high
radiological contamination, in areas where there is a potential for airborne
contamination, and during evolutions which may result in worker heat stress.
The existing rain suits and bubble hoods provide cooling only to the head and
force workers to wear the ensemble in a manner that makes self-rescue
nearly impossible, thus, requiring a rescue worker to be stationed nearby.
Ease of removal of the Mururoa suit provides for more desirable self-rescue
features, and provides a means to undress that minimizes the potential for
personnel contamination events.

Pursuant to 10 CFR 20.1703(b), PG&E is hereby requesting authorization to
use the recently NRC approved Mururoa V4 F1 and V4 MTHZ2 respiratory
protection suits that are manufactured by Delta Protection in France.
Pursuant to 10 CFR 20.1705, PG&E is also requesting authorization to use
an APF of 5,000 with the Mururoa V4 F1 and V4 MTH2 suits. 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. Therefore, PG&E may choose
to use the Mururoa V4 F1 and V4 MTH2 suits without dedicated rescue
personnel present. All test results indicate that this request is reasonable, is
authorized by regulation, and will not result in undue hazard to life or property.

11
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ATTACHMENT 5.1

Mururoa V4 Fully Enclosed Suits — General Description
Total Number of Pages in this Attachment: 5

(Not Including This Page)



Enclosure
Attachment 5.1
PG&E Letter DCL-05-112

HBL-05-024
N*: Do {USAf1
MURUROA 7\
INDICE : a V4 FULLY ENCLOSED SUIT DE!_TA %TECTION
DATE D'“";”A"G“Z':;js’ 09/01 GENERAL DESCRIPTION 303659 1336

MURUROA SUIT

The Mururoa suit is a single use garment designed to be used in radivactively contaminated
environmants. It has besn widsly used in westem Eurgpean Nuclear Powsr Plants for more
than 20 years, without any majar problem (the French state company: Electricité de France use

60,000 garments each year).

The Mururoa suit is a fully enclaged PVC plastic, supplied-air and prassurized suit, that offers
exoellent 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. appraved and complies with CE standard EN:1073-1 “Protective

clothing against Radioactive Contamination™

It also Tulfils the requirements of the 1.5.0. 8184 standard “Radiation Protection-Clothing for

protection against Radioactive contamination-Design selection testing and use™
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N°: Do/USA[1
MURUROA /\
INDICE : a V4 FULLY ENCLOSED SUIT DE!_TA ;Dﬁ’-OTECT!ON
DATE D'AP;::TE””ZZS’ 06/01 GENERAL DESCRIPTION 30465 89 1836

VENTILATION / EXHAUST

In the supplied-air Mururoa suit, the ventilation system is compased 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 fiap. This flaw can be
adjusted, from 250 to 1150 litres (8 CFM to 41 CFM) per minute. 1150 litres is obtained
with the teg fully opened at the feeding pressure of 6 bar (85 PSIG) (refer to graph in
annsex 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 ths air to the helmst, tha 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 geal in case of accidental air-feed cut off, or when
putling the suit in under prassure through abrupt movements. The valves regulats the
averpressure in the garment between 3 mbar {0.042 PSIG) and 10 mbar (0. 142 PSIG)
for supply air pressure between 3 bar (42 PSIG) ard 6 bar (85 PSIG)

The benefilts 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
- Yery low noise level
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DESIGN CHARACTERISTICS

- One place PVC, firg praof sutt. (Thicknesa 201100mm for technical data concaming tha material,
refer Annox | of this document)

- Weklad PVC gloves

- Incorporated overboots with strengthened sole
- Binding biss on tha ovarboots

- Reinforced elbaws, knogs and crotch

- Dualzipper system: - metal zipper for mechanical strongth
- PVC zpper for air and gas tightness {0.30 PVC thicknoss)

- Suppb transparont PYC halmat, fitod with a transparent distartion fres, PVC facs plata 6"x 8"
giving almost the same oplical quality as glase.

- Quick relsasse strip from foreanmn, ovarhasd bo foraam, for easy removal. This Is used bath for
undrossing or emeryoancy egress. (Emergency egress takes lass than 3 seconds).

- Quick release strip for access to the mouth.

-  Yeked sleave for communication cable.
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DATE DAFPLICATION :06/06/01 GENERAL DESCRIPTION T 0565 89 18 36
PAGE :4/4
GENERALGCONSIDERATIONS
THE MURURDA SUIT IS AVAILABLE IN SIX SIZES
SizeQ 1,85 m - 162meter Sfecetlinch — 5 feet 4 inches
Size 1 1,60 - 1,68 meter 5'3" — 56"
Size 2 1,68 - 1,74meter 5% - 58"
Size 3 1,74 - 1,82 meter 5" — &'0"
Sized 1.82 ) 1.2 meter 60 P €3
Size 5 1,92 ) 2,05 meter 63" 3 68"

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

WEIGHT

FEEDING PRESSURE

FLOW

STORAGE

1200 grams (2.64 LBS)

8 bar (85 PSIG)

d50 up ta 1150 Lit/minute (16 - 41 CFM)

- Rk must be stored in its original packaging.

Ths suit should be used by tha third ysar from the date of manufacture.

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

- I the starage temperature was below 5°C {41°F) the suit must be stored approximately
3 hours at a room tomperature until the suit bacome flgxibtie.

- The usage temperature range + 5° C and + 55°C (41° - 131°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 ta ANSI standards.

Characteristic Sfandards Results Units
Density NFT 51063 1.38 gmfcm3
Traction Resistance NFT 54102 > 143 Nfem?
Stretch before tear NFT 54102 > 178 %
Tesr resistance NFT 46007 245 N/cm?
Weld resistance than material resistance NFT 54122 | Peot50 | Tearss %
Resistance to <old NFT 51102 ~10 °cC
Vapour permeability NFH 00030 341 glm?f24h
Volatility on activated charcosl NFT 51167 <6 %
Spark perfaration NFC 26225 92 KV
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EUROPEAN STANDARD EN 1073 FOR VENTILATED PROTECTIVE CLOTHING
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EUROPEAN STANDARD EN 1073-1
NORME EUROPEENNE
EUROPEAISCHE NORM January 1998

ICS 13.280; 13.340.10
Descriptors: Personal protective equipment, clothing, radioactive contamination.

English version

Protective clothing against radioactive contamination
Part 1: Requirements and test methods for ventilated protective
clothing against particulate radioactive contamination

Vétements de protection contre la Schutzkleidung gegen radioaktive
contamination radioactive - Partie 1: Kontamination -Teil 1: Anforderungen
Exigences et méthodes d'essai des und Priifverfahren fur beliiftete
vétements contre la contamination Schutzkieidung gegen radioaktive
radioactive sous forme de particules Kontamination durch feste Partikel

This European Standard was approved by CEN on 1997-11-23. CEN members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be
obtained on application to the Central Secretariat or to any CEN member.

The European Standards exist in three official versions (English, French, German). A version
in any other language made by translation under the responsibility of a CEN member into its
own language and natified to the Central Secretariat has the same status as the official versions.
CEN members are the national standards bodies of Austria, Belgium, the Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom.

CEN

European Committee for Standardization
Comite Europeen de Normalisation
Europaisches Komitee fur Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1998. CEN - Ail rights of exploitation in any fonm and by any means Ref. No. EN 1073-1: 1998 E
reserved worldwide for CEN national members.
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6 MArKING ...eeiiviiierreertticierrerer e rresveees e e seneeessrnesssaane s snesasssensssnreee suves 10
7 Information supplied by the Manufacturer........ccccoccevevreenciiriecnvereecssnneenee 10
Annex A (normative)
Activity sequence for the testing of the protection factor ............................. 11

Annex ZA (informative)
Clauses of this European Standard addressing essential requirements or other
provisions Of EU DIr€CHIVES .......ccevviiecciiirerrccentrierceeeesrereeeseseessisesesensennns 12

Foreword

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

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 1998, and conflicting national standards shall be
withdrawn at the latest by July 1998.

This European Standard has been prepared under a mandate given to CEN by the European
Commission and the European Free Trade Association and supports essential requirements of EU
Directive(s).

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

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the requirements and test methods for ventilated protective clothing protecting
the wearer against particulate radioactive contamination.

This European Standard does not apply for the protection against ionizing radiation and the protection of patients
against contamination with radioactive substances by diagnostical and/or therapeutical measures.

2 Normative references

This European standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated

references, subsequent amendments to or revisions of any of these publications apply to this European standard only
when incorporated in it by amendment or revision. For undated references the latest edition of the publication

referred to applies.

EN 146
Respiratory protective devices - Powered filtering devices incorporating helmets or hoods - Requirements,
testing, marking

EN 270
Respiratory protective devices - Compressed air line breathing apparatus incorporating a hood - Requirements,
testing, marking

EN 340
Protective clothing - General requirements

EN 530
Abrasion resistance of protective clothing material - Test methods

EN 863
Protective clothing - Mechanical properties - Test method: Puncture resistance

prEN 943-1
Protective clothing for use against liquid and gaseous chemicals, including liquid aerosols and solid particles -
Performance requirements for ventilated and non-ventilated gas-tight (Type 1) and non-gas-tight (Type 2)
protective clothing

EN 1146
Respiratory protective devices for self-rescue - Self-contained open-circuit compressed air breathing apparatus
incorporating a hood (compressed air escape apparatus with hood) - Requirements, testing, marking

EN 25978
Rubber- or plastics- coated fabrics - Determination of blocking resistance (ISO 5978 : 1990)

EN 290734
Textiles - Test methods for nonwovens - Part 4: Determination of tear resistance

1SO 5082 : 1982
Textiles - woven fabrics - Determination of breaking strength - Grab method

ISO 7854
Rubber- or plastics-coated fabrics - Determination of resistance to damage by flexing

3 Definitions
For the purposes of this standard, the following definitions apply:
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3.1 Protective clothing against radioactive contamination

Protective clothing intended to provide protection to the skin and if required to the respiratory tract against
radioactive contamination.

3.2 Ventilated protective clothing (against particulate radioactive contamination)

Protective clothing which is supplied with breathable air ensuring internal ventilation and overpressure. This
protective clothing provides protection against particulate radioactive contamination for the respiratory tract and the
whole body.

3.3 Nominal protection factor (100: inward leakage (IL})

The ratio of the concentration of contaminant in the ambient atmosphere to the concentration of the contaminant in
the suit. The concentrations taken into account are the average concentrations recorded during a standardized test.

3.4 Paniculate 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 Seam

A permanent fastening between two or more pieces of protective clothing material.

3.6 Assemblage

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

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

A device, for example, zipper, touch and close fastener, etc., to close openings for donning or removing the protective
clothing.

4 Requirements

4.1 Design

4.1.1 Protective clothing against radioactive contamination shall comply with the genera! requirements

specified in EN 340.

4.1.2 The design of the protective ciothing shall be such that the protective clothing is straightforward to put on
and take off, and to minimize the risk of contamination. Testing according to practical performance test (see 5.2).
4.1.3 The clothing can be designed for single or multiple use.

4.1.4 The ventilated protective clothing (see 3.2} may consist of one or several parts. The clothing may be

fitted with a respiratory protective device to enable the wearer to breath in case of failure of the primary air

supply.
4.2 Materials

The materials used for protective clothing against particulate radioactive contamination shall meet the
requirements according to table 1 after the pretreatment in accordance with 5.1.1 and after the conditioning
according to 5.1.2.
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Table 1: Requirements for the materials
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Applicable for

Requirement Classification Test according to reusable . single use
materials
0 > 2000 Cycles | EN 530, Method 2 00
y abrasive paper
. . 4 > 1000 Cycles .
Abrasion resistance according to prEN yes yes
3 > 500 Cycles 943-1 and 9 kP
2 > 100 Cycles dora-and 9 kPa
1> 10 Cycles ownward pressure
6 > 100000 Cycles
5> 40000 Cycles
. 4 > 1 5000 Cycles
Flex cracking | 3> 5000 Cycles ISO 7854 Method B yes o
2> 2500 Cycles
1> 1000 Cycles
3>100N
Puncture resistance | 2> 50 N EN 863 yes yes
1>10N
Resistance to 2 no blocking
blocking (see note | 1 blocking EN 25978 yes no
1)
6>150N
5>80N
Tear resistance g : gg m EN 29073-4 yes yes
2>10N
1>2N
Flammability of Shall not continue
materials, visor and to burn EN 1146 (single ves ves
ancillary parts burner test)

NOTE 1: Uncoated materials shall not be tested against resistance to blocking. The test report
shall be marked "Not tested against......... "
NOTE 2: If protection against hazardous chemicals is required then testing has to be carried out
according to the relevant chemical standards.

4.3 Nominal protection factor (100:IL)

Ventilated protective clothing shall be classified according to table 2. Testing according to 5.4 with the necessary

activity sequence according to annex A, at the minimum design air flow rate.
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Table 2: Leakage

Maximum value of mean inward leakage into
the hood during exercise of . .
Class Nominal protection
One activity All activities factor
% %
5 0,004 0,002 50000
4 0,01 0,005 20000
3 0,02 0,01 10000
2 0,04 0,02 5000
1 0,10 0,05 2000
NOTE 1: Maximum value is calculated as the average performance over all test sequences.
NOTE 2: Nominal protection factor is the reciprocal of the IL obtained during all activities (100 : IL)

4.4 Seam strength, Joins and Assemblages

4.4.1 Seam strength

A sample of each type of straight seam construction shall be tested in accordance with A.2 of ISO 5082

: 1982 (Constant-rate-of-traverse). Three specimens of each type of seam shall be tested and the mean of each
set of three samples calculated. The garment seam performance shall be classified according to the levels of
performance given in table 3 using the lowest result, i.e. the weakest seam type.

NOTE: The test method described in ISO 5082 : 1982 is only applicable to straight seams joining two
pieces of material.

Table 3: Classification of seam strength

Class Seam strength
N

300

125

75

50

30

2Nl

4.4.2 Joins and assemblages

The joins and assemblages between the suit and detachable parts e.g. between gloves and sleeves, boots
and trouser legs, shall be tested in accordance with 5.5 and withstand a pull of 100 N.

4.5 Visor

The visor shall comply with table 4. Where antifogging compounds are used or specified by the manufacturer
they shall not have an adverse affect on the health of the wearer, or on the clothing.
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Table 4: Requirements for the visor
Properties of the visor Requirement Testing
the loss of sight shall not exceed toread letters on achart at a
Distortion of vision two scales on the optometrical distance of 5 m during the practical
chart performance test according to 5.2
shall not be visibly damaged in
Mechanical strength such a way as to be likely to affect according to EN 146
the performance of the suit system

4.6 Air supply system
Couplings and connections shall comply with EN 270.
The connection between the compressed air supply tube and the suit, including attachments, threaded
parts, belt or other parts, or means of stabilising the suit to the body shall withstand a 250 N pull when
tested accordingto 5.5 .

NOTE: The test should be performed before the inward leakage test.

4.7 Breathing hose
The breathing hose shall comply with the requirements of EN 270.

4.8 Air flow rate

Two suit systems shall be tested, one of which has to be preconditioned as specified in 5.1.4. When
tested the air flow rate into the suit system shall not be less than the manufacturers' minimum design flow
rate. The maximum flow rate shall not exceed the maximum as stated by the manufacturer. Test in
accordance with 5.3.

The flow rate and the distribution of the air into the suit system shall not cause distress to the wearer by
local cooling. The heat stress has to be considered. Test in accordance with 5.2.

4.9 Air flow rate warning device

If an audible warning device is incorporated in the suit system it shall comply to EN 270, except for the
sound pressure level which may be in the range 85dB(A) to 90 dB(A) when measured at the ears of the
wearer. The frequency range of the warning device shall be between 2,000 Hz to 4,000 Hz.

Five warning devices shall be tested, one of which has to be preconditioned as specified in 5.1.4. Testing
according to EN 270.

4.10 Supply valve

If a variable continous flow valve is fitted, it shall comply to EN 270. The valve shall permit to adjust the air
flow rate in the range from the minimum to the maximum as specified in 4.8. It shall not be possible to
close the valve to restrict the air flow below the minimum design air flow rate.

4.11 Exhaust devices

The suit shall be provided with exhaust devices which shall continue to work correctly after the testing of
the pressure in the suit (see 4.1 2), during the practical performance test (see 5.2) and during the
determination of the protection factor (see 5.4). Testing in accordance with 5.6.

4,12 Pressure in the suit
The overpressure shall not exceed 1,000 Pa mean and 2,000 Pa peak. A positive pressure shall be
maintained. Testing with the maximum air flow rate during the activity sequence as specified in Annex A.
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4.13 Carbon dioxide content of the inhalation air

The carbon dioxide content of the inhalation air, determined at the minimum air flow rate, shall not exceed
an average of 1,0 % (by volume), tested according to EN 270. Two suits shall be tested, one of which has
to be pretreated as specified in 5.1.1.

4.14 Noise associated with the air supply to the suit

The noise measured in the suit at the ears shall not exceed 80 dB(A) at the maximum manufacturers' design flow
rate. Testing in accordance with EN 270. Two suits shall be tested, one of which has to be pretreated as specified in
5.1.1.

5 Test methods

5.1 Test preparations

5.1.1 Pretreatment

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

5.1.2 Conditioning
All material samples shall be conditioned by storage at (20 + 2) 'C and (65 + 5) % relative humidity for at least 24 h.
Start each of the tests as specified in 5 .1.3 and 5.1.4, within 5 min after removal from the conditioning atmosphere.

5.1.3 Visual inspection

A visual inspection shall be carried out by the test house prior to the laboratory or the practica! performance test. This
may entail a certain amount of dismantling of the components of the protective clothing in accordance with the
manufacturer’s information for maintenance.

5.1.4Preconditioning 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 £ 3) °C and allowed to return to ambient conditions, followed by
b) for 4 h to an atmosphere of (60 + 3) °C at 95 % relative humidity. It shall then be allowed to retum to
ambient temperature.

5.2 Practical performance test

5.2.1 General

The tests shall be carried out by two test persons at (20 + 5) °C and a relative humidity of less than 60 %. The test
temperature and humidity shall be recorded. The background noise shall not be greater than 75 dB(A). The test
persons shall be selected who are familiar with using such or similar protective clothing. The persons will be drawn
from those people certified as fit to do so by the medical officer. The necessity of a medica! examination before or
supervision during the tests shall be at the testing officers discretion. Prior to the test there shall be an examination
that the suit is in working-condition and that it can be used without danger. If more than one size of clothing is
manufactured the subjects are asked to select the appropriate size. Ensure that the air supply is within the specified
parameters. Two suits shall be tested, each being tested on one test person.

After fitting the suit each test person is asked “Does the suit fit?". If the answer is "Yes", continue the test. If the
answer is "No", replace the test person or the suit.

5.2.2 Procedure
During the test the following activities shall be done in simulation of the practical use of the suit:

a) the test shall be completed within a total working time of 20 min
b) walking on the level with regular rate of 5 km/h for 5 min
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c) filling a small basket (see figure 1, approximate volume 8 ) with 12 mm chippings (e.g. limestone
chippings) or other suitable material from a hopper which stands 1,5 m high and has an opening at the
bottom to allow the contents to be shovelied out and a further opening at the top where the chippings may
be returned. The person stoops or kneels as he wishes and fills the basket with chippings. He then lifts
the basket and empties the contents back into the hopper. This shall be repeated 15 to 20 times in 10
min.

1,5m

Figure 1: Hopper and basket

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

a) harness comfort (see 5.6);

b) security of fastening and couplings;

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

d) clarity and field of vision from the facepiece and/or visor;
e) clothing comfort;

f) ease of speech transmission;

g) any other comments volunteered by the wearer.

5.3 Measurement of minimum and maximum air flow rate

Connect the ends of the distribution system collectively to a suitable measuring device. Record the
maximum air flow delivered at the manufacturers’ specified air supply, if a control valve is fitted, record
the maximum delivered air flow and the minimum delivered air flow.

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

5.4 Determination of the protection factor

The protection factor shall be determined in accordance with prEN 943-1. Sodium chloride test method
shall be used. Activity sequences for testing are given in Annex A of this standard. The determination has
to be done at the minimum design air flow rate (see 4.8).
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On two test subjects four new suits shall be tested. Two suits per test subject.
For each individual test calculate the arithmetic mean over the time period. Calculate the percentage

inward leakage (IL) as follows:
IL=C2x100%

Cs
where:
C, is the challenge concentration in the test chamber,
C, is the mean concentration in the breathing zone for each exercise. For classification according to

table 2, the average value for the four suits shall be taken.

5.5 Join and assemblage pull test

Assemble the means of attachment according to the manufacturers' information. If the assembled item
(e.g. glove or boot) is itself not strong enough to apply the required pull substitute an item that is.
Securely attach one part to a fixed clamp. Apply the required force longitudinally. Record at which force it
parts or state that at the required force it was still complete.

5.6 Exhaust device pull test

Mount the suit on to a dummy torso which can be adjusted so that the load can be applied axialiy to the
exhaust device. A system of retaining straps or bands is fitted over the suit around the exhaust device so
that the load is applied as directly as possible to the fitting of the exhaust device in the suit.

Exert a force of (50 £ 2,5) N to the exhaust device and hold for 10 s. Repeat 10 times.

Examine the exhaust device for signs of damage or failure.

6 Marking
The marking shall comply with the specifications of EN 340 with the pictogram as given in figure 2.
The level of performance of the inward leakage (IL) shall be marked as:

IL : class x (x = class humber according to table 2).

Figure 2: Pictogram

7 Information supplied by the manufacturer

The information supplied shall be at least in the official language(s) of the country or region of application.
The manufacturers' information shall comply with the specifications of EN 340. The following information
shall be supplied additionally:

- instructions for donning, using, fitting, removing and storing;

- application, limitations of use (classification, temperature range etc.);

- tests to be carried out by the wearer before use (if required);

- maintenance and cleaning and decontamination by e.g. showering (if required).

10
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The manufacturers shall specify the required supply pressure and flow range necessary to maintain
protection.

Warnings (if appropriate) shall be given against problems likely to be encountered, as e.g. heat stress,
depending on the air flow rate, work load, environmental atmosphere etc.

Annex A (normative)
Activity sequence for the testing of the protection factor

Table A.1: Activity sequence for the testing of the protection factor

Time of
No Activity sequence for the testing activities
min

1 dress person in the suit

2 don boats, gloves elc. as required according to the manufacturers _
instructions

3 person to enter test chamber, connect tubing to the sample point - 3
no test agent

4 establish background reading at sample point with person standing 3
still - no test agent

5 start test agent and allow to stabilize 3

6 record leakage and pressure at sample point with the person 3
standing still

7 start treadmill -

8 walk 3

9 record leakage and pressure at sample point with the person )
walking at about 5 km/h

10 stop treadmill -
record leakage and pressure at sample point, person moving arms

11 up and down above head height and looking upward, e.g. lifting 3
object (half brick) from desk to shelf level

12 record leakage and pressure at sample point, person doing
continuous squats

13 stop test agent and allow to desperse with person in chamber

14 disconnect sample tubes and remove person from test chamber R
and undress subject

NOTE: The total trial may vary, all times are approximate and are to stable conditions.
When doing squats, a slow deliberate action is required, say continuously during about 3s.
Analyse results over final 2 min of each exercise period to avoid carry over of result from
one exercise to the other.

Record challenge chemical continuously using a separate detector (if possible). Record
the pressure inside the suit over the whole time.

11
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Annex ZA (informative)

Clauses of this European Standard addressing essential requirements or other provisions of EU
Directives.

This European Standard has been prepared under a mandate given to CEN by the European
Commission and the European Free Trade Association and supports essential requirements of EU
Directive 89/686/EEC.

WARNING: Other requirements and other EU Directives may be applicable to the product(s) falling within
the scope of this standard.

The following clauses of this standard are likely to support requirements of Directive 89/686/EEC, Annex
I

EU-Directive 89/686/EEC, Annex |l clauses of this standard
1.1 Design principles 4.1,42,43,5.51t056
1.2 Innocuousness of PPE 4.1,45,4.14,5.2

1.3 Comfort and efficiency 4.1,4.3,5.2,5.4, annex A
1.4 Information supplied by the manufacturer clause 7

2.2 PPE 'enclosing’ the parts of the body to be protected 4.1.4,45,48,52

2.3. PPE for the face, eyes and respiratory tracts 45,52

2.1 2 PPE bearing one or more identification or recognition clause 6

marks directly or indirectly relating to health and safety .

3.9.2.1 Protection against external radioactive contamination clause 4,5,6,7

Compliance with the clauses of this standard provides one means of conforming with the specific essential
requirements of the Directive concemed and associated EFTA regulations.

12
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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 resuits 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 feeding pressure (paragraph 2.3.2.
of the EC Type Examination Certificate)

Suit number

Minimum air flow(l/mn)

Maximum air flow (I/mn)

1 508 1050
2 516 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)

Suit number

Test N°1 CO2 contents(%)

Test N°2 CO2 contents(%)

1 0,86 0,93
2 0,68 0,68
3 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)

Suit number

Maximum air flow(l/mn)

Noise level (dB)

1 1050 77,2
2 1070 75,1
1050 77,6
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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°
Exercise 1 2 3
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 91 700
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 15650 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 connection 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 5.4

CERTIFICATE NO. 0073/197/162/12/97/0028 FOR MURUROA V4 F1 ISSUED BY
THE INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY
Total Number of Pages in this Attachment: 12
(Not Including This Page)
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INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY

Technical Center for Nuclear Equipment Certification

In accordance with the directive 8SRBE/EEC dated December 21th 1859 comparing the laws of the
States Membeors Legislations relative o the Persona! Protactive Equipments, and the docress n® 82-
765. 766 and 768 datad Ju'y 28" 1882 tansposing tia diractive Into Fronch Laws.
The organisation herebelow menlionad (IPSN? CTHEN) whose references are a8 followa:

- Addrass : B.P. n* § — 82265 Fonfonay-aux-Reses Cadex (Franco).

- Empowared by Ordar of tha Ministrias of Employemant and Agriculture daked Docomber 24°
1896

- Idoniifled under the n® 0073 (published in the EEC Officia! Publication dated July 23 th 1994).
Assigns tha @

EC TYPE EXAMINATION CERTIFICATE
“Ne 00731197 ) 162 112 67 1 0028

Te the following Personal Protactive Equipment model:

- Designation: Vanlialed Protactive Sulk against Radicactive Conlamination pressurised for a
singlo usa only.

- Commerciy reforanco : MURUROA V4 Ff = rod 845 1X1T.

- Manufacturer : DELTA PROTECTION ! REDI — €9 210 Sant-Geormaln-SurL"Abreda.

- Cartificat applicant : DELTA PROTECTION — ZA. Do Berrat-30200 Bagnols-Sur-Caza.

- Essential Roquiromonts Refarenca : EN 143, pr EN 1073-1 (July 1897), pr EN 843-1
(October 1997), EN 270, EN 1148 (April 1007)

Date : Decambor 10” 1857
J.CORBIERE! Chief of CTHEN

Nota : According o artice R 223-62 of the “VWorking Law”, the empowered organisation should be
Informed of any modiication made to the matarla! subjact of thts EEC type examaton cerficats, as
well g3 of any modiication made 1o {he cantants of this technical e on which the dellvered type
cortificato was based on (address, manufacturor nama, quallty nsurancea cortficate axtact, ...)

THis cortiicate conlaing 12 pages n* 112 to 12/12

Frvmon wostns 000 93wt D y9N) wAdA Syubn
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It Iz a Ventllated Protective Sult against Radivaciive Conlamination ventiated ypo — prasaurised for &

single use only, s name k:

MURURQA V4 Fi — ref. DELTA: 8431X1T

The T valugs are dofined according to the size of the sult.

Tha X values ara definad according 10 the pipe butt (Staubli or CEJN) allowing o cannac] the sull to

the breathabie comprassad alr supply system.

The attached lIst — annex. 2 — gives all the raefarences definad by this ECEC.

Tho suitincludas:

- Aalrtightaulf with an Incorporated hood

- Asultfastening systom locatod on the back of the suk

- Abraathable air iow supply systam.

- Aalrexhaustdevica.

- Asafely stdp for amergancy cpeaning located on the hood.

FRONT VIEW

LNNSFRRRE 37

COMLINITATI ) | i FTEAYIOUTY

PIOTECTI- 2 MLTFF REIZOIILUAENT

WIDEL OO
RE yFORCZMNT

FXHN ET W APS .

BACK VIEW

RIS SIS S IR Y

"J-[,‘m.n FOIRS

VEINFORCERENT
!

PARIRESS LR NE.

RIESY, PU AR G

LACTOH FEMFOPCe PN

THOe -(x. g

FENFORZI

QGFLIF L0 N
SHEDIR o 3 A
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14. MAIN MATERIALS

Skin of the sult :

PVC 8012 - Formuk 10190, 20/100 mm thicknass.

Hood:

PVC Cristal — 30/100 mm thicknass.

Visor:

PVC (aslraglass) 50/100 mm thickness.

Gilovas:

PVC Sempersoft type — Stza 6-8112 for all the skas of the suls.
Boots :

PVC 9013 - formulation 1010~ 20/100 mm thicknaza , reinforced PMI.

12. COMPONENTS

Intamal Ventllation Systam :

It includes a total venlialion V4 fitted with a vaive with butt.

Exhaust:

It Includes two axhaust valvas located on the head and on tha back of tha sult
Fastening davice:

It includes a double 2ip Fastendr sktuated vetically on the back of the suk.
Other components:

The sult ncludss:

A safely sldp for an emergency opening located on the hood.

A acoudtic lInk tuanel.

A loop for breathabls air supply pipe.

Sevaral intoma! strangthoning ploces for elbows, knoes and Imegs.
A trangparant window k visualiea the doslmatar.

Fromn vatam oy 2ot 09 Y] S04 Orgedn
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2. CONFORMITY TO REQUIREMENTS

24. REQUIREMENTS FOR THE MATERIALS (except accessories: Glowes, slippers...)
{Sec paragraph 4.2. of the Norm EN 1073-1)

2.1.1. Abrasion Resistance

Test according to tho Norm EN 530 — methed 2 {abrasive paper 00). The classification Is
carrkad out according to the followdng diagram:

Class Number of cyclas
8 >2 000 cycles
5 > 1500 cycles
4 > 1000 cycles
3 > 5D0cyles
2 > 100 cycles
1 > 10 ¢ycles

Rasulta: Class 6 for PVYC 9013 - formule 1010 — 207100 mm thickness.
Clasa 6 for Cristal PVC 30/100 mm thickness.

.1.2. Flexcracking Resistance

Testaccording to the Norm 1SO 7854 — mathod B. The clasification Is cariag out according to
the following dlagram :

Class Number of ¢ycles
& > 100 000 cydes
> 40 000 eycles

> 15000 cycles

> 5000 cycles

> 2500 cysles
> 1000 cycles

o I[N | ]|t

This ted I nol applicable to sults for one gingle uss only.

Fromen watan 089 ot D9 ySe) wA3A Gyuie
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2.1.3. Puncture Reslstance
Testaccording to the Namm EN 883. The classification 15 catried out according fo the

following diagram :
Class Puncture resistance
3 > 100N
2 > BON
1 > 10N
Results: Claeg 2 for PYC Cristal — 30/100 mm thickness.

Class 1 for PVC 013 — Formule 1010 -20/100 mm thicknass.

2.1.4. Resistance In blogking
Test acoording to the Nom EN 25878. The ¢lass!ficalion ks carrded oul according ta the

following diagram:
Class Cammants
2 nan stick
1 stichy

This {ast s nol appiicable to non-coated materials.
2.1.5. Tear Resistance

Testaccording o tha Norm EN 28073-4. The classification is acoording Lo the following

diagram:
Clazs Applled strength
4] > 150N
5 > 80N
4 > 40N
K| > 20N
2 > 10N
1 > 2N
Results . Class 3 far PVC 8013 — Formule 1010 — 204100 mm thickness.

Class 4 for Ceistal PVC — 30/100 mm thicknass.

Fromn watat 0 A D Y9I wAsA (riymta
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2.1.6. Flammabllity of materials, visors, and ancillary parts
Tests are carled out according to the Norms EN 1146 — single bumnsr tast (paragraph

7.5.3).
Rosuke: Tost roquirements ontirgly fulflled.

22. REQUIREMENTS FOR THE ACCESSORIES

22.1. Gloves
The gloves set on the MURURQOA V4 F1 ref. B481X1T comply with the gpecific
requirements for this type of Indvidual Protection Equipment, mainly $o tha Norm EN
421 “Protactive Gloves against kantrer radlation and radioactve contamination®.
Thay have Spacial EC Bxamination Certificates (ECEC) based on contracted tasts.

2.2.2. Bools
The boots are part and parcel of the sult and are made of tho same constiited matedal.

Consequently thay comply with the requiremants.

2.3. REQUIREMENTS FOR THE PROTECTIVE SUIT

2.3.1. Suit Design: Practical Parformance Test

The Praciical Performance Test Is cardod out ascording to the Morm 1073-1 {(paragraph 5.2.).
The condltioning ks according to the manufacturer directions for use.

Paramelors Valuations

a) Hood comfort Almlgss

b) Securlty of fastenings & couplings Good

¢) Aoccessibiity of agjusting dovices Good

a) Clarity of visian throlgh visor 30043

@) Sultcomforl Good

) Spaaking franamiesion facility Almlgss

g) Other paramatars No particular notice

2.3.3. Alrflow supply aystem (project Norm pr EN 1073-1 — paragraph 4.8}

The manufacturer eslimated alr flow rates, for a relative alr flow stoply pressure of 6 bar, with
a toloranco of + 10%, are:

*  Minimal fow rate 1300 m>h"' (500 L.min™)
* Maximumfiowrate  :584 m>h?! (973 Lmh)

Fromn varam 00y AP 89 Y9 w030 (rywia
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Notice: In order fo take Into account ths manufacturer Indicatoed tolorances, this ECEC fasts
have basn carred out under the following conditions:

Dmin = 27,0 m>h" (450 L.min"~"'
Dmax = €42 m>h"' {1070 1.min")

The test concemning the alr Row rates of the suit has bean reallsed according to the Norm EN
1073-1 (paragraph 53} For an alr supply prassurs of 6 bar, tha alr flow rats Inside the sult
must notba::

- Bolow the minlmum value estimated by the manufaclurer (Dmin), whon the valve is on the
“stop” closod position.

- Superior o the maximum value esitimated by the manufacturer (Dmax), when the valve is on
tha “on” opened poaltion.

Rasults : Raqulrements entiraly fulllied.

2.3.3. Inward loakago average — Fit Factor {paragraph 4.3. of tho project Norm pr EN
1073-1)

The ratio of the average Inward leakage for s conbrary : Fit Factor) has besn measured
according to the draft Norm pr EN 843-1 (amex A). According to the Sodium Chlorida
Mathod.

Measuremeants hava baan parformed under the fallowing condidons:

- Quantity of tostad suits * 3
- Ak flow rate: Adjusted and mainfained on mindmum flow rate (D min) as indcated in

paragraph 2.3.2.
- Trahings sequence: According to the Norm EN 1073-1 Annex A It
- Suk preliminary condiioning: According o the advice of the user manual

The rallo of the avorage inward leakage {or Fi Factor) gives the following classiicalion

Madmum sccepted valies, In %, of the ratio of the
Ventilated avecage Inwsrd Ledkaga Ingide the hood,
prweu:sed calculated on the whole lot of guits FIT FAGTOR
Su
clessification
For One activity For all acthvities
6 a.004 0.002 50 0dao
q 0.010 0.005 20 000
3 0.020 0019 10000
2 0.040 0.020 5000
1 0.100 0050 2000
Roculs : Tha sult ks classifiad 5.

Fromon vatan oy Aot DO UIn) wiba Oyeta
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2341. Seams {Welds (paragraph 4.4.1 of the project Norm pr EN 10731}

A sample of sach typa of ssam/weld Ia tested according to the Norm ISO 5082 {annex 2).
The seam performance lsvel Is according to the following cassiication:

Class Saam reslstance (N)
5 > 300
4 > 125
3 > 75
2 > 50
1 > 30

Tha tasts have boan applied to the folllowing welds:

Assamblage hood/sult
Agsamblage hoodMsor
Assemblage hood level
Assemblage balt lavel

Assamblage of the strangthaning ploces (slbow and kness)
Assamblage at the lowl of the arms, back and sldas

Results : All the welds ara classFiad 4.

23.42. Jolns and Assemblagos {paragraph 4.4.2. — proJoct Norm pr EN 1073-1)

Thia sult has no removabla parts. This paragraph Is almlass

2.3.43. Yisors (paragraph 4.5. — project Norm pr EN 1073-1}

The dislorsion of viclon B measured, dudng the Practical Performance Tesl, by resding
lgtlers on an oplometrkal chart placed at a distance of 5 m; The lose of vigion musi nol exced

2 degreesa.

The mechanical roskstancs twst of the visor ks acoording to tha Norm EN 146 (paragraph 6.7.).

Results 2 Distortion of vision : Up to requirement.
Meachankal reskfancs : up to requiremant.

Fromen vty 0n y W 0 B w4 (rguda
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23.6. Alrsupply system {paragraph 4.6. of the project Norm pr EN 1073-1)

The couplings and connactions must comply wih tho requirements of tha paragraphs 6.7.1.,
6.7.2,, and 6.11.7. of thg Norm EN 270. The connaction batween the comprossod alr supply
gystem and the sult mud resist o @ 250 N pull.

Result roquirement entirely fullliled.

23.7. Breathing Hosa {paragraph 4.7. of the project Norm pr EN 1073-1)

Testa are pedormed according to the Norm 270 {paragraph 7.2. and 7.8). The plpos must not
block the movements nor cause a upture of the e supply during the Practical Porformance
Tast

Rasault No constraint
2.3.8. Airflow rate waming device (paragraph 4.9. of the project Norm pr EN 1973-1)

If awaming is fttag, it must comply to the Norm EN 270 (paragraph 6.13.3) Tho st must be
carrid out according 1o the Norm EN 270 {paragraph 7.12). The sound kvel must bs
between B5 dB(A) and 90 dB(A).

Result Almless (thare Is no waming device).

2.3.9. Alraupply valve (paragraph 4.10 of the projact Normm pr EN 1073-1)

For the alr supply prassure specifiad by the manufacturer, the ar supply valve must be abls
t> adust tho alr flow batween the minimum and maximum values as Indcated In tho tochnical
manual, it must be Imposshile o close the valve In order 1o reduce the ar fiow supply bolow
the minimum flow raks as specifiad by tho manufacturer.

Result: Requiroments ontirely fulfilied.

Hofice: Tho MURUROA does nat Include low air filow Indicator.
2.3.10.Exhaust devices {paragraph 4.11. of the project Norm pr EN 10731)

Tha exhaust devicds must work corractly aftar the testing of the prassure in the sult, durdng
tho Practical Performanca Test and dlring tha determination of the Fit Factor. Test in
acoordance with the Norm 1073-1 (paragraph 56.).

Reosulty ¢ Good valves working.
Pull resistance superior 1o the fixed Himit.
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2.3.11.Pressure in the sult (Paragraph 4.12. of the project Norm pr EN 10731}

During tha acthvity sequanca as spocified, the ovarpressra shall not excesed 1000 Pa mean
and 2000 Pa poak. A pasitiva prassure shall ba maintained.

Test B perdormed wilh madmum alr flow rate D max, ag stipulated In paragraph 23.2. on
throe differont sults.

Result : Requirements antiraly fulfiled.

2.3.12.Carbon dloxide content ofthe Inhalatlon alr (paragraph 4.13.-project Norm pr
EN 1073-1)

The COZ contant of thg Inhalation air, datarminad at the minimum air fiow rate, shall not
axcosd an averags of 1 % by voluma), testad accarding 1 the Nom 270 {paragraph 7.15)
with the minimum air iow rate D min indicated in paragraph 2.3.2, on throe diffesnt suits.

Result: Roquirement entimly fulllled.

2.3.13. Noise assoclated with the alr supply to the sult (paragraph 4.14 -~ project Norm
pr EN 1073-1)

Test according 10 the Norm 270 (paragraph 7.18). Tho rolss measured in the sull af the ears
ghall not ewood 80 dB(A) al the maximum alr Aow rato a3 indcated by the
manufacturer. Tested at the maxdmum air fiow rate O max as spulated In paragraph 2.2.2, on
throo differont sults,

Result: Raquirament enllraly fulfilied.

3. CHECKINGS

31. MARKING {paragraph 6 of the Norm project pr EN 1073-1}

The marking complics with the requiromonts of the Norms EN 340 and EN 1073-1. According
to the Decreo datod February 777 1997 "relative to EEC marking of 1he working equipment
and of tha Perscnal Prolactive Equipmant’, it Includes the distinctive number of the entitied
organkation for the procedure of controls of the manufactured PPE (article 11 of the EEC
Direcitve 89/8B6'EEC)

The symbal *“I Is ncluded In the plotagram, In order to show that the manufacturer
Instructions should be read by tho user..

32. MANUFACTURER INFORMATION (Paragraph 7 of the project Norm pr1073-1)

Information cemply with the specfications of the project of Nomm pr 1073-1. They Include the
Drections far use, the condiions of usg, the spaciic limits and restraints.

Thes documents wlil b correckad in order to take nto account the tests results as
mentionned in this ECEC.
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33. MAINTENANCE MARKING

This is almless, the suk belng for ane &lngle use only.

4.  CONCLUSIONS

Upon presentation of the tests resulbs the Ventiiated — prss.*.urised for a single use only,
MURUROA V4 F1 —rof. 8481X1T & oartiﬁed toensura a probetbn agalnst radioactve
oontamhaﬂon aecordlng the lollowlng spoclﬂod lmlz ! A

. Hlnrnumalrhow rato-' _‘27.0 m’.h".

- Maximum alrflow ider .. 64,2 b

The MURURDA vé F1 E dellvered wlmout low alr now rale hdlmtor

- Before uslng It the sar Wil have &l his dlsposal the necessary devices to check thal the

" minimum air flow rate, as spaciiied by 1h9 manufactunar ls reachad or ovar reachad before
arﬂdurlngﬂleusaoﬂhasdt. R e ,
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Doscrlp!lon and references of thn equlp ment cortified In the EC
'I'ype Examlnatlon Certlﬂcata '

 The diferent models of equipment, whose generic appeliation s MURUROA VA F1 rel. 8481X1T, and
which are the subject of this EEC type examlnation cerufica’b (ECEC}, are only different on the

foliowing polnts:

- The type of pbe butt oonnecthg the equlpment % tha breathable oompremd ar supply
- gystom.

- The slze

X lndlcatas ﬂle type of plpe butt aooordlng to lhe followlng vduos: L

ST Typaofbuuforconnectbnb Raf ' ofMURUROA
" ‘References the compressad alrsupply arences

4 A T syswm - V4F1aasoclated

X2 : s:auuunseoss1so . "‘848121T

- - Staudll RBE 06 -

X=3 vasbompeur” 848131 T

X=4 © . CEIN 342 B4B141T

X=8 - 'Staubli RBE 06 QR 8481817

T Indicatos the size of the sult a'u!ordlﬁg fotho msa.;,g e

' REFERENCE 'H'eig'ht(cm) " Walst measurement {cm)
T - 152164 o
=1 18 | e488
T2 0t 6872
CoT=3 176182 . 72-76

T=4 -182-188 . 76-80
- T=5 188-200 - 80-88
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BY THE INSTITUTE FOR NUCLEAR PROTECTION AND SECURITY
Total Number of Pages in this Attachment: 9
(Not Including This Page)



Enclosure
Attachment 5.5

PG&E Letter DCL-05-112

ECEC 9610001 Psge 15

@ INSTITUTE FOR NUCLEAR PROTECTION AND BECURITY
Tachnlcal Cantar for Nuclaar Eq ulprnant CBIﬂﬁcatlon
In acoordanos Wi the direcive SSBUEEC daied December 21 t 1859 comparing the laws of the
Statas Members Logisiations relativa to the Parsonal Protectiva Equipments, and the deaom n° 82-
765, 766 and 788 datad July 20 1882 tansposing me dlracuve Lyt French Laws.
The organisation hare below menﬁoned {IPSN ! CTHEN) whose roferonoes a0 asfollows:
- Addmss BP.n'6— 9.2265 Fonbnay-aux—Rosas Codex {Franco).

- Empcwerod by QOrdor o the Mlnls!ﬂos ofEmpbymcnt and Agriculm datod Docomber 24"
1886.

- donfiflod undor tho n* 0073 (publbhad &_: the ;gc Offital Publcetion dated July 23 t 1094)
Assigns the : B ' '

_EcTvee ExAiNATION CerTcaTE |-
:N00737197 1162701196 10001 -

Tothe lolldwing f’ersodéi Préi&cuve squb&ﬁeiié rﬁo&eli S
- Desbnalbm Ven(lated Protactm SUR agahst Radbaclm Cortamlnaibn pressurbod for &
. " single usa only.
- COmmerda rermence nm 2-mf am az T
- Manufadurer DELTA PROTECTDON !REDI- 8y 210 Sdnt-Germaln-Sur-LAbrcsle
- Cemﬂcata appucant DELTA PROTECTION ZA. De Barm130200 Bagnois-er-Ceza
- Essmthl Roquiremeru Roference EN 143 pr EN 1073 (nov 1995) pr EN 843 (a.ugust
1995), EN 270, EN m A ,

.7 . Date: January 10" 1996
" | 'GBRUHL} Ghief of CTHEN -

Nota : According to articla R 223-62 of the “Working Law”, the empowered . organisation shauld be
Informed of any modfication mada to the materkal subject of this EEC type examination corificats, as
well g3 of any modiication made {o the contents of this techrical fle on which the dellvered type
cortificato was basedon (address manufar.mrer nama qudny Insurance cenncaw axtract, ]

This cortficate conlains 12 pages n* 19 1OG8 <
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1. DESCRIPTION

It ls & Ventliatod Proteciive Sult against Radbaciive Contamimtlon vontllated type — pressurisod for a

single use only, s nama k:

2

MTHZ - nif DELTA: 841 442 T

The T valugs are dofinad aocordlng to the size of me Ul

Tha suillncludes

Aalr tight sult wth an lncorporated hood .

A sun fasben!ng syswm locaba on tha back cf the suk
A braathable air flow supply syslam - S
Aalir exhaust device. o

A safoly stp for amergency opening located 00 the hood

Elbow tc;lnlorcg-rre\t'

Vol

' ] v—fEt{-?:faﬁ'éémhl 'zk‘_ o

. \s:m.r, toop 9* weo.ngmr 3

*\3¢_c.kdw.nu N
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14. MAIN NATERIALS

Skin oﬂhe wukt: L
White palyethylene: Ethyfuge 2000 B

. Hood:

PE Cristal — 301100 mm thicknass.
Visor: L

PVC (astraglass) 50/100 mm thickness. -

. Glovos'
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" Thickness: 24100 mm

PVCSempereoﬂtype SIzes-sm andSanpersta‘type ~ 51z 10-10 %

" Boots:

1.2. comPONEN'rs ‘

2.

Intemal Ventllaﬂon .':ystnm

 Polyethylene — 241100 mm thicknass ; relnforced with PE cristal.

It incl udes alotal vanllatlon Vd ﬂﬁod Wilh avam wilh CEJN (rel:342) buti.

Exhaust:

It includes lwo exhaust valvos lomhad on the head and on ihe back of tha sult

Fastenlng dovloe'

Itincludas a doublezb fashnor Iocah:d verticaltyon the back of tho sult

Othoroompononts‘ B
Tnesuu hcludes :

Asafety stﬂp foran amargency openlng Iowbed on the hood

" A acoudtic link tunngl
A loop for braathable alr supply pipe

Sovural internal strengthaning pleces for elbéws kruas and legs :
A transpzmm w‘lndow ‘Io vlsmllse 1ha doslmmar .

CONFORMITY TO REAQUIREMENTS

REDUIREMENTS FOR THE MATER!ALS [amept aooeasorles Glovea sllppers. J

(See paragraph 5.1. of the prEN 1073)

Fremin vosmpn ¢ yuihpd D v 204 Gyt
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21 1 Abrasion Reslstance

Tast acoording ta tha Norm EN 530 me(hod 2 (abrasive paper 00). The classHication Is
cariad out according 1o the rouowmg aiagram

. .Class - Numberofcycles
~ -0 1> 2000 cycles

L.t > 1500 oycles
- >1000¢cycles

- > - 600 cyclos
- > 100 cycles
o 10cycles

| | ] |,

Resulta: Clags 6 for Ethyfuge2000 24)100 mm thickness.
' ClassﬁforPVQ _—

1.2. Flex cracklng Reslstance

Test aooordlng tothe Norm ISO 7854- method B. The classHication ks carried out acoordhg
tothe ronomngdngram ‘ O

Class - -:Number of cycles
Cp s 2> 100 000 Sweles
> 40000 excles -
> 15000 eycles
2 > 5000 cydes
Lo 2 2000eycles
RS 100093(0!88

ol Ld Rad B Lol o2

This lesl Iz not applicable o sulls ror one s!ngle use oriy

- 24.3. PunetumRoslslanoo - 75

' Testaccording bo the qum EN eea 'lhe class!ﬂcatbn Is camed outacoordlng bothe

following diagram s o L
- Clags = o : Puncturareslslance
3 L 100N L
R ~-1 T EX 10N
Results: Class'lforEMgei’OOO 241100mmthielness

: Class 2for PE ctislal

Fromin vottaon 00y Al 09 ¥ SAMN Gryden
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2.1.4. Rasistance In blocking

Tast according to the Norm ISO 597& Tha claseification Is caried owt according to tha

following diagram:
Class: .|  Comments
2 7 nonstick
10| sticky

Thls tast Is not applicable to non-ooated maberhls
21. 5 Tear Resistance '

Test according b e Norm ISO 9073-4 Tho dasslfbation ls &ccording o the following
diagram: A R

_Class -~ Applled strength
; > 150N

N ' > BON

> 40N

. > 20N

- 210N

. » 2N

ANBEOO

'RosuMg:. Class4for Eﬂryfuge 2000 24/100 mm thlcknesa
* ammsmvscmw _
2.1 G.Flammablmy of matarlals vlsors, and andllary parts ‘

Testsaro carriod out acooraing bme Nonms EN 1146 slngle bumer tast (paragraph 7.53).

Reaule: Tes! 'raqulremohl_éerﬂrel'yf‘umedf :

211&@Ma¢mﬁﬂﬁnﬁﬁx§¢MQf-

22, 1 Gloves '

The gloves 551 on 1he MTHZ ref 841 442 T ocmply with me specﬁc recnlrements for

this type of Indvigual Protaction Equipment, mainly to the Norm EN 421 *Proﬁecm o
Gloves aga!nsi bnlzor radiallon md radbactive conlamlmtion :

TheyhaveSpecla EC Examlnation Ceruﬂatas (ECEC) based on oontracted tosts,

Fromen voaon 01yt 09 yin) S04 Giymie



22.2.Boots
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The boots are part and percel of the sultand ére mada of the same consiituted matedal.

Consaquently thay comply wnh the requiemants.

2.3. REQUIREMENTS FOR THE pr'lfcnvE suIT

231, ult Design: Practloal Performance Test
The Practical Performance Tesl ks carried out according to the prEN 1073 (paragraph 6. 2.}

. The condilioning is aooonding b ths manufaduar dlrectlons for use.

Parameter's

2) Hamess comfort

‘b} SecurRy of fastenings & oo;pllngs
c) Accessiblity of adjusting devices -
" d) Clarity of vislon thmugh visor .

Q) Sultcomfort

- 9) Other paramstors

valuauons

: Almlesé
Good
Good
Good
Good

No particular notice

.3.2 Flt Factor {pang raph 5.2 2. of lhe pr EN 1073}

The prohaction factor Is dotormined aceordlng b the PrEN 944 standard {paragraph 8.9) by respecthg

the sequences Indkatad In Annax A of tha PrEN 1073, -

Tha mean leakage value ( of lnvereely the .protection factor) enables a ciothing classHication
- according 0 the followlng table. The preoondﬂbnlng acoordhg bo lhe Instructions for uso

recommendations
. Mmlmumnccepbedvaluee.ln%.ortheraﬁooﬂhe i
Venlila_ed . average lhward Logkaga Insido the hood, - o
pregsurised ‘calculated on the whola lot of suits. . FIT FACTOR
- Suft .
cleasification FOI One actwlty F“a" amucs .
s n.dn4z,ff 51 R 0002 - 83000 -
-4 0010 - 0005 20000
3 0020 o010 10 000
2: X 0.040_ T ’ L 0.020 5000
1. LR T R 2000
RocuMs : Tho sultfs classiied 5. = ° 7

Fromn vetaon 00y Mot 09 ¥ A Grywia
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23.3.1. $Seams, Joins and Assemblages pull test resistance
2331, Soams /Wokds (paragraph 5.2:3.1 of the pr EN 1073)

A sample of each typo of soamiweld I tosted acconding to the Nomm ISO 5082 (annex 2).
~ The seam perfarmance leve! ks according to the following classification:

class - | Beam resistance (M)
o . > 300
> 125
> 75
= B0
- > 30

ANWSED

Tha {asts have been appllad to ﬂ\a rollowing wa!ds: -

~ Ebew and Imee reinforcement
Cratch assombly -
Balt assambly
Bootias assambly

" Results : All tho wekds aecb;éliéd 3.

2.3.3.2. Jolns and Assamblagea (paragraph 5 2.3.2. prN 1073)
Thls suit has no remwable parts Tbls pamraph Is almlesa

234 Gastlght [paragraph 52.4. of chN 1073

o Tnenstwasmieaoutaocoramg wtneenas-tsunaara Tnelossofpressureshaunotbe
-'graaterlnanAmbarhﬁmlnutes e o

Rewm Tesi noi undedalen as iha clothhg b noi oonsiderod azan gasﬂghl sulL

23.5. weors [paragraph 5.2 5 cf prEN 1073)

* The dismrﬂon o vision b measured durhg mB Pracﬂcal Performanoe The mechanlml
- rasistance {est of the vis_or}e awofd_og i_o_tha Norm EN 14§ (paragraptg 88and6.7.).

'nesuus Distortion ofvisbn Uptoreculremmt_ ;
Co Mechanml resistanoe uptorequlrement

Fremin wovatn 04 y A/ 1 ¥R whph Qryuin
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23.8. Alr supply system (paragmph 5.2.8.. _of the pr EN 1073)

The COURINgs and CONNACHONS must comply wth tha requements of the paragraphs 6.7.1.,
6.7.2., and 6.11.7. of tha EN 270. Tho connoction botwoan tha comprassed ar supply system
and the suk mustresisttoa250Npul. . -

Result: roquiroment antraly fufiled. g

238, ‘Breathing Hose (paragraph 527of th; ﬁ}'ai 1073}
Tests are porrorrhad according to the EN 2'70"(@@» 7.?’-Va'nd 7.6). Tho pi}as must nol
_b;lgsctl.t the movements nor cauea a rupturo of @e ak supply durlng he Pracﬂcalv Parformance
Roault Nt; oonstraint.

‘2.3.7. Alraupplyﬂow rate [paragraph 5.240 of the PrEH 1073)
" The test Is carried ot according to 1he PrEN 10?3 siandard {palagraph 6. 3)

' ReSlﬂt R .
Minima) flow ratoa0 m°. (500 ilml ) " forad Bar supp!y prassune
Naxmal ﬂow rate:66 m>. h'1 (1 100 l!rnl ) for ass Bar supply pressura

'23.9. Alrflow rate wamlng devlce [paragraph 5.2.9. of the pr EN 1073)
» ‘Ifa wamlng ls frted, it must comply to the EN 270 (paragraph 6 13.3). The test must be
ggr;bc(l c;ul according ic the EN 270 (paragraph 7.12). The sound la‘val must be higher than
B(A

Result Almless {there s na mnk: warnhg de\rlo;e) '
238, 'mfauppny vitve maragr;apa :s:;aa‘ér@;'p‘r smafs}; i
- -' Whena pmsant the oontml valva should enaSIe a varla&:n of ﬂ@ rah;. between tha rnlnlmum
. and maxh\um 5peclﬂed va Iues wlhout the posslblmy of closur& -
“Rmn: Reﬁui'r'emer\_ls antiraty m'mw' - : | ;'i f_:»: o |
2.3 1 1.Exhaust d§v1ws (paraémph 5‘.2A.‘.11 of the pr EN 1073)

V AThe e‘xhaust devioes must wodc oorredly .aftar the testlng of the pressura In the sult. duﬁng
the Praclical Performanco Test and during the delermlnation of t.he Fit Factor. Test in
acordanco with the EN 1073 (paragraphe &]

Results : Good \elvas worklng ' '
Pull rgsistance supefbrio the fixed limk

Fromen vosuon onyshud 0y w04 Oogudn
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2.3.12 Pressura in the sult

During the activity sequence as specmed tho overpressure shall not excesd 1000 Pa mean
‘and 2000 Pa peak A postive pressure snall ba malntalned ‘

‘Result: Requiremenbs ontirely rulmled

2.3 13. Carbon dloadde content of the Inhalation alr

“The CO, content of the Inhalaﬂon ai' detarmined &t the minlmum alr now rata, shall not -
emeed an average of 1 % {byvoluma) tesbed aocording Wi EN 270 {paragraph 7.15).

Nesult Requirement enilrelyfulﬂned

‘ 2.3 14 Nokso assoclaled with tho alrsupply to !he sult [paragraph 52 14 -prEN 1073}

'rest accordng ’o ihe EN 270 (paragraph 7 16) Tha nolee’ measured in the suk at the ears
shall not exceed 80 dB(A) at the maxlmum sr na.v rate as Indleatad bylho manufacturer. -

. Result Roquiromont enllrelvfulﬂned

3. CHECKINGS
34. MARKING (paragraph 7 of the pr EN 1073}
o The markhg Is salisﬂes the mulremenlsof arlicle 7 In the EN 340

'32. ‘:'MANUFABTURER mromnou {Paragraph Bof the pr 1073}

The manufaclurars Information oompliee with lhs specﬂcaﬂons In paragfaph 8 of the EN 34Q.
Thay conlain the Inelmetlons for e, the usage oondllons and the specﬂc limite and
rnslrahts ’ y . .

33. MAINTENANCE HARKING

' This s almless. the sul belng for ong slngla %o only

4. coucLusmus j ‘

‘ Upon praeenlauon of lhe tests resulte, the Venﬂlabed sutt— pressurlsed for a slnglc uso only,
. MTH 2 — ref. 841 442 T Is cortified to ensuro a protectbn eualnel radloacwe oontamination
. aecerdlng the followlng epeemed Ilmns ,

- ";Hln_tmumél'rnowape:' m:m’.ﬁ“ (500 L"ml,n"; :‘

- Maximum alr ﬂ‘oa:i'tht.oé 8 m".h".(ﬂl)ﬁ m'“fﬂj -
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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 for this equipment in accordance with the Essential
Requirements of the European Standard pr EN 1073-1 (revision Nov 1995). Other results
that are not pointed out in this report are already written in the EC TYPE Examination
certificate (dated December 10™ 1997)

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

nusr::li)ter Entrance valve position Alr flow;:c;i;gigressure air"f::'\:; gf""::;h /
1 Fully open 55177 66/1100/ 38
1 Closed 6,0/87 30/500/17
2 Fully open 55177 65/1080/ 37,8
2 closed 6,0/87 31/516/18

2 — Carbon dioxide content of the inhalation air when measured at the minimum air flow
(paragraph 5.2.13. of the EC Examination Type)

Suit Feeding pressure Air flow
number Bar/ psig M3/h/ cfm cO2 contents(%)
1 6/87 30/17 0,85
2 6/87 31718 0,80

3 — Noise level associated with the air supply to the suit when tested at the maximum air
flow rate (paragraph 5.2.14 of the EC Examination Type)

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

(paragraph 2.3.3. of the CE Examination Type)

Suit n°

Exercise 1 2
Air flow m3/h/ Imn/ 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
g i h’: v 125 000 125 000
Continuous squats 65 000 81 250
Bending forward 100 000 92 850
Person twisting at waist 115 000 130 000
Standing still 130 000 130 000
Average 103 500 103 440

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

Suit n° 1 2

Exercise P ave/ P min/ Pmax daPa. P ave; P d':‘;';’ P Max.

Standing still 40 - - 38 - -
[Walking ( 5 km/h) 40 23 74 100 61 128

Moving arms up and down 40 17 62 46 18 72

above head

Continuous squats 42 4 86 56 3 110

Bending forward 52 3 - 104 74 0 162

Person twisting at waist 38 18 58 46 20 110

Person crawling 37 - - 40 - -

For Information: Both overboots are breaked at the end of the test
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6 — Over pressure and fit factor when person crawling on the floor as indicated in paragraph
4.12 and 5.2.2 of the pr EN 1073-1 dated 1995

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

7 - Screen:( paragraph 5.2.5)

- Distortion of the vision: none

- Mechanical resistance: no incidence on the screen.
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-INSTRUCTIONS FOR USE

Preliminary remarks : This clothing is to be used under the authority of the person responsible for
issuing the equipment for its dedicated use :
- the clothing offers the necessary protection for it's intended use.
- Breathable 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 600 liters/min. +/- 10% at 6 Bars ; (20 cfm at 85 psig)
maximum flow rate 1200 liters/min. +/- 10% at 6 Bars ; {40cfm at 85 psig)

DRESSING

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

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

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

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

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

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

- He then is free to enter the work zone.

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

IMPORTANT

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

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

STORAGE '
In the original packaging; out of the light; between + 5°C and + 45°C.( 41°F and 113°F)

USAGE
The air supply should be between + 15°C and + 45°C. ( 569°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.




