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October 27, 2005

U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

ATTENTION: Document Control Desk
Subject: Topical Report of Delta Protection Mururoa BLU Single Use Suits

Delta Protection, a member of the Bacou Dalloz group of companies, is submitting a
topical report with identifier MURUBLUOSNP entitled “Topical Report for Delta
Protection Mururoa BLU Suit Systems” on Thursday October 27, 2005, under the NRC
licensing Topical Report Program, for review and acceptance for referencing in licensing
actions. Delta Protection, a member of the Bacou Dalloz group of companies, is
requesting the Nuclear Regulatory Commission (NRC), to perform a “Topical Report
Review” on our “Mururoa BLU Single Use” encapsulating suit systems. Technically, the
review is based on two (2) suits. The “Mururoa BLU PVC”, and the “Mururoa BLU
Ethyfuge”, both will use identical powered air devices and filters. The only difference
between the suits is that the outside fabric is of different composition. The NRC, in
supplied air suit systems manufactured by Delta Protection, has previously approved
both suit fabrics for use. The intent of the review is to gain “Generic Approval” for use of
the suit systems at various NRC nuclear facilities, such as operating reactor sites where
the “Topical Report” will be referenced in various applications. This involves establishing
an assigned protection factor of 2000, as well as establishing two (2) operating air- flow
parameters of 400 litres/minute and 600 litres/minute involving the use of both the Scott
PF10 P3, and the Delta Protection P3 filters. These sites are under NRC jurisdiction and
can be, but are not limited to nuclear power plants (operating reactors), research and
test reactors, gaseous diffusion plants, as well as reactor sites and nuclear facilities that
may be subjected to decommissioning, such as Humboldt Bay.

The Topical Report Review and Approval Process will increase the efficiency of the
licensing process and reduce the burden on the licensees by minimizing the time and
resources that industry and the NRC could expend on repetitive reviews of the same
topic.

The content of the submittal involves discussions related to the applicability of the suits,
as well as the discussions on the conditions of use of the suits. In addition, Delta
Protections Quality assurance policies will be discussed. The technical justification
requirement will contain detailed descriptions of the suit systems, which consist of the
suits themselves, as well as the powered air devices (blowing units), filters. In addition,
all supportive documentation related to the suit systems certification to the EN
standards will be revealed. The Mururoa BLU suit systems are basically a ventilated
protective suit against radioactive contamination and has been evaluated according to
the EN1073-1:1998 standard. For an efficient precise review and approval the notified
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N~ body also performed tests on the blowing unit and filters based on the EN 12941:1998
(powered air respiratory devices). All instructions for use, as well as technical proof of
performance will be included. In addition, Delta Protection has included a side-by-side
comparison regarding the proposed (PAPR) industry standard to our suit systems. Of
course, suit system performance varies greatly to regular powered air purifying devices.
However, we thought that this would be extremely useful when pointing out critical
performance aspects of the suit systems.

For the sake of clarity, this topical report submittal contains non-proprietary information,

and should be treated as such. This topical report will be needed to be approved by Jan
31, 2006. Please send all correspondence to our office in Montreal, Quebec, Canada, at
4200 St. Laurent Blvd. Montreal, Quebec, Canada, H2W-2R2.

We trust the following report meets with the expectations of the Nuclear Regulatory

Commission (NRC). We look forward to establishing an acceptable schedule,
establishing costs, and moving forward in order to gain an acceptance letter.

Delta Protection/Bacou Dalloz

-/
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TOPICAL REPORT SUBMITTAL OF DELTA PROTECTION MURUROA BLU SINGLE
USE ENCAPSULATING SUITS”
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6.6 ATTACHMENTS
6.6.1 EC Type Examination Certificate 0401119 for the Mururoa BLU PVC.
6.6.2 EC Type Examination Certificate 0401120 for the Mururoa BLU Ethyfuge
6.6.3 “Test Report” No. 200323085/2120 for both Mururoa BLU suits.
6.6.4  Mururoa BLU PVC Instructions for Use
6.6.5  Mururoa BLU Ethyfuge Instructions for Use
6.6.6 Instruction Manual for C500 Blowing Unit
6.6.7  PRO 2000 Filters Description and Technical Data
6.6.8 EN 1073-1:1998 European Standard
6.6.9 EN 12941:1998 European Standard for Powered Air Respirators

6.6.10 Side by Side Comparison of Proposed PAPR standard/Mururoa BLU Suit
System.
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2.0 TOPICAL REPORT ACCEPTANCE CRITERIA DISCUSSION

As mentioned in the above cover letter, this topical report submittal will result in the increase in
efficiency of the licensing process and reduce the burden on licensees by minimizing the time
and resources that the industry and the NRC could expend on repetitive reviews of the same
topic.

Delta Protection is involved in the research and development, design, manufacturing and
marketing of anti-contamination clothing systems to, specifically, the nuclear industry. The use
of Delta Protection suits, specifically the Mururoa BLU suits will result in the reduction of
integrated dose. Furthermore, personal contamination events (PCE’s) are dramatically reduced,
resulting in less costly man-hours dedicated to the above-mentioned events. In addition, suit
use is specifically related to “occupational Safety” regarding an operating nuclear power plant,
or a plant, for instance, that would be performing decommissioning. The Topical Report will be
referenced in a number of commercial power plant applications, as well as other sites that are
involved in decommissioning activities. At present, operating reactor sites such as Perry, Turkey
Point, Calloway, South Texas Project, and Limerick, all have expressed the need to use our
products to their advantage. In several applications, plants may use the suits to directly affect
critical path. In addition, and because of the unique “Whole Body” protection afforded by the
suits, Humboldt Bay” has requested the use of these suits for their decommissioning efforts.
We anticipate that the Mururoa BLU suits will be part of their standard protective equipment
arsenal in the very near future.

The following report will contain detailed and complete information on the specific subject
presented. :

In the past, licensees have applied for the use of air fed suits by Delta Protection. This has
resulted in the repetitive use of the NRC's resources and time in order to review the technical
submittal provided by the licensees. The following report is intended to eliminate that process
and to increase the efficiency. We see this as a definitive advantage for all parties involved.

3.0 MURUROA BLU SUIT SYSTEM APPLICABILITY

The Mururoa BLU single use suits, have combined the best of two worlds in one, easy to use
encapsulating suit system. This results in licensees to use the suits in high risk radioactive
contaminated areas where whole body protection is required. The suits generate
uncompromised respiratory protection thus protecting the individual from radioactive particles
that can be solid or liquid in nature. In addition, and due to the suits encapsulating nature,
personal contamination events are dramatically reduced. In areas where the likelihood of
inhaling a hot particle was present, the suits would offer exceptional protection from this due to
it's respiratory protection capabilities. The suits full body air distribution network enables the
user to perform tasks in a more efficient manner, due to the cooling effect, whereby extending
stay times which may affect critical path. In general, any area that possesses a risk for
radioactive contamination, or for liquid contamination are areas where the suits can be used.
Here are some and definitely not all of the applications that would require the BLU suits in
pressurized water reactors (PWR) and boilers (BWR).
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1) Access to Fuel Transfer Canal

This area is highly contaminated. Some licensees use PAPR hood style respirators,
however, the hood must be secured to prevent sliding. This obscures the workers vision. In
addition, plastic suits must be worn in coordination with the hoods. This results in a heat
stress issue. The BLU suits will result in better cooling and overall easier use.

2) Reactor Vessel O-ring grove cleaning and inspection

The use of air fed hoods for this work to prevent intakes and personal contamination events
was typically used. However, 3-4 workers in the cavity have a tendency to entangle air lines,
which the Mururoa BLU suits would eliminate.

3) Reactor Cavity Decontamination

Traditionally, this was performed using full face air purifying respirators and plastic suits.
This is heavy work and heat stress is an issue. Critical path is lost when workers must exit
when fatigued. As a substitute, some licensees use face shields to minimize heat stress, but
this results in facial and nasal contaminations due to chronic low -level airborne radioactivity
(<2 DAC). The ideal solution is to use the Mururoa BLU that results in better convective
cooling, and eliminates personal contamination events. In addition, all air borne risk is
eliminated through respiratory protection.

4) Steam Generator Eddy Current Testing

In licensees following steam generator replacement, they can experience unusual high
levels of loose contamination associated with eddy current testing equipment, particularly
from the traversing eddy current probes, conduit and probe drivers. Despite enhancing
engineering controls, handling of these components during refurbishment and probe
changes is radiologically challenging from a contamination control perspective. Over time,
the licensees have used power visors (blower assisted face shield), not a respirator, with
mixed results. In addition some PAPR hoods were eused. The Mururoa BLU would be a
good fit for this work allowing workers to minimize contamination events, and improve full
body cooling and peripheral vision.

5) Withdrawl and Insertion of Flux Thimbles

This is a very physical job. Workers must wear plastic suits to deal with their potential for
coolant spraying from labyrinth seal fittings. Heat stress is an issue here. The Mururoa BLU
would replace face-shields and plastic suits as the typical protective ensemble.

5) Pool Reactor Decontamination at PWR Sites

This is a physical job as well, that involves the use of plastics and supplied air respirators.
The use of the Mururoa BLU suits would dramatically reduce accumulated does due to set
up times of hose lines, as well as reducing heat stress through advanced cooling.

In the case of decommissioning of reactors that have been in, for instance, SAFSTOR, the risk
of alpha contamination is greatly increased, and the use of exceptional respiratory protection is
a much needed requirement. Therefore, all activities involving reactor decommissioning where
there is a risk of radioactive contamination are areas where the suits would benefit the user.In
addition, it eliminates the safety concern regarding hose line hazards. In addition, hose line set
up times are eliminated which saves dose and time.
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4.0  Delta Protection Quality Assurance Program

In order to insure an acceptable level of quality in our products and processes, the Delta
Protection program involves a series of events and quality processes that are extensive in
nature. The initial steps are that the products must be certified to meet with the standards which
have been established by the notified body. The products must be certified to the CE standards
as established by IRSN. There are several European notified bodies that are capable of
performing the tests related to the standards that have been established. In the case of the
Mururoa BLU suits, “BIA” of Germany was asked to perform the tests since the BLU suits
involve performance requirements and testing from a combination of two standards. They were
most familiar with the requirements of EN1073-1:1998 (Ventilated protective clothing against
radioactive contamination), and EN 12941:1998, (Respiratory protective devices-Powered
filtering devices incorporating an hood).

From a company point of view, Delta Protection is ISO 9001 registered by the (BVQl) for
general quality management Because we are manufacturing Category Ill PPE, we also have our
own “Quality System” that insures that manufactured products are identical in quality and
performance to the initial certified product by the qualified notified body (IRSN or BIA) In
addition another notified body,(ASQUAL) will review, independently, on an annual basis if we
are meeting with the requirements established by Delta Protection in meeting with the ISO 9001
program, the “Practical Performance Testing”, as well as insuring that products are
manufactured to the certified product. This verification of performance insures quality and
consistency of our finished products to the end user.

5.0 REGULATORY REQUIREMENTS
5.1 Requirements of 10CFR20.1703 and Appendix A
The following regulatory requirements are relevant to this request.

10 CFR20.1703 (b) indicates that all respiratory equipment that is not certified by NIOSH must
be submitted to the NRC for analysis and approval based on quantified test data.
10CFR20.1705 requires authorization from the Commission before using APF's in excess of
those specified in Appendix A.

10CFR20.1703, Use of Individual Respiratory Protection Equipment, requires that if a
licensee assigns or permits the use of respiratory protection equipment to limit the intake
of radioactive material, (a) the licensee shall use only respiratory protection equipment
that is tested and certified by NIOSH.

10CFR20.1703(b) allows that if the licensee wishes to use equipment that has not been
tested or certified by NIOSH, or for which there is no schedule for testing or certification,
. the licensee shall submit an application to the NRC for authorized use of this equipment.

10CFR20.1705, Application for Use of Higher Assigned Protection Factors, requires that
the licensee shall obtain authorization from the Commission before using assigned
protection factors in excess of those specified in Appendix A to Part 20.
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Therefore, based on the above requirements, Delta Protection must obtain approval for the use
of the respiratory protection BLU suit and ask for assignment of a protection factor of 2000 for
the suits.

6.0 TECHNICAL JUSTIFICATION
6.1 SCOPE

This request for approval of the equipment is based on the technical justification provided. In
addition, the Mururoa BLU suits and similar air- line suits have been widely used in western
European nuclear power plants as well as various fuel cycle applications. At present similar
suits from Delta Protection have been approved by the NRC for use in commercial power
plants. These are also sold in China, South Africa and South America.

The following documents prove vital in proving the performance that the suit systems can
generate to the licensees, please pay specific attention to them.

(a) Users and Maintenance Guide for the Suits and the Blowing Unit (Attachments 4 & 5)

(b) European Standard EN 1073-1:1998 Ventilated Protective Clothing Against Radioactive
Contamination (Attachment 8)

(c¢) European Standard EN 12941:1998 Respiratory Protective Devices (Powered filtering
Devices incorporating a hood) Attachment 9

(d) Test Report #200323085/2120 (Attachment 3)
(e) Certificate No's. for Mururoa BLU suits (Attachments 1 & 2)

The European Standards (Attachments 8 & 9) incorporates testing methods that marry both
standards in meeting with the technical requirements of a powered air suit system. The standard
EN 1073-1:1998 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 internal suit pressure range of powered
filtering devices, noise level and quality of the visor. According to the testing standard, 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
approximately20 minutes. Operating parameters are set to manufacturer’s instructions.
Standard exercises include walking on a treadmill at 2 mph (3 minutes), moving arms up and
down above head while looking upward (3 minutes) and squatting continuously (3 minutes). To
ensure worker's comfort, 2 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.

Test Report No 200323085/2120 states that the Mururoa BLU PVC and Mururoa BLU Ethyfuge
passed in all categories tested and provided a protection factor greater than 20,000. 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 Assigned Protection Factor used in
10CFR20. Based on a review of the manufacturer's documentation, the Mururoa BLU suits
represent a better design than the currently approved "bubble hood" and "rain suit" combination
and provide better worker protection with the data supporting an APF of 2000. In addition, a self
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fed suit will allow us to use advanced protection without the need of supplied air hose lines,
which can be cumbersome, and performance limiting in various applications. The suits will help
reduce cost in terms od dose reduction (ALARA concerns). The suits design will allow us the
opportunity, as a minimum, to conduct evolutions that involve strenuous activity, in a safe and
efficient manner. At the Humbolt Bay Power plant, the suits positive pressure technology and
protection will assist us in insuring excellent protection for our workers considering the risks of
alpha contamination. In addition, we anticipate wet environments as well which the suit is most
suitable. The suits full body cooling effect will help us eliminate heat stress concerns which we
are concerned with moving forward.

6.2  Suit Construction and Blowing Unit

The Mururoa BLU self fed suits meet the European Standard EN.1073-1 and the manufacturer
is ISO 9001 certified. The manufacturer indicates that approximately 100,000 Mururoa style
garments/suits are used by European Nuclear Power plants each year. The suits have been
manufactured for nearly 30 years without incident.

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

1)  One piece single use suit that includes welded gloves and booties with tie straps

2)  Fire proof (up to 65 deg C)

3) Made of PVC or Ethyfuge (vinyl acetate) 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) Aremovable 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) Two exhaust valves that provide ventilation, and also protect from overpressure

10) Very low noise level at maximum air flow

11) Air flow to hands, feet, face and chest.

The Mururoa BLU Self Fed Suit is powered by a Micronel Powered Air Purifying blowing unit
that has been developed and application matched to the suit system. The battery powered
blowing unit has the capability to run for a minimum of four (4) hours, while supplying air to the
user at 600 L/min or 20 CFM. In addition, the unit can operate at a lower air flow rate of 400
L/min, or 14 CFM for longer periods of time. A warning alarm is present if the units supplied
voltage is not reached (low Battery), or if the airflow is not reaching the minimum required set
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point. This may happen during long usage periods around 4 hours in duration. The battery unit
is capable of supporting a minimum of 500 charges. The unit uses four (4) High capacity, high
efficiency (HEPA) Pro 2000 filter cartridges “PF10 P3", or Delta Protection P3 solid and liquid
particle filters. No other filters are to be approved with these suits. At the present time, are
designed for single use, and must be disposed of. The cartridges have to be replaced all four (4)
at a time, but not necessarily after every evolution. It is up to the radiation protection
department’s operating procedures to decide based on the activity performed whether the filters
should be changed or not. The blowing unit and battery unit are kept for future use. The primary
applications consist of preventing penetration of solid and liquid particles, radioactive and toxic
particles, plus microorganisms. The blowing unit is inserted into a pouch that is inside the suit,
thus preventing exposure to contamination. The unit is then connected to an internal distribution
network for full body cooling and respiratory protection. Noise level is kept below 75 DB. Air
flows through manifolds to the chest, hands and feet. The airflow is controlled by an intelligent
closed loop system that continuously checks the difference between the set point selected by
the user, and the actual air flow via an airflow meter. If the airflow is higher, than the intelligent
controller will tell the unit to slow down the motor speed. If the airflow is lower than the set point,
then the motor will increase speed to match the airflow set point. If the controller, for some
reason, becomes defective, the motor will run at it's maximum speed. There are two exhaust
vents on the back - one behind the neck and one at lower back. The exhaust vents have
patented magnetic seals to prevent any entry of contaminants if powered air is lost. The suit is
made of non-flammable PVC or polyethylene/vinyl acetate (Ethyfuge), but should not be brought
in direct contact with any material colder than 41 deg F or hotter than 140 deg F. Open flames
or sparks could melt or perforate the skin. There is a shelf-life of 3 years for this suit and
storage between 32 deg F and 140 deg F in original packing is required by manufacturer. All
particle filters have a 10 year shelf life as indicated by the manufacturer.

6.3 Safety Features of Mururoa BLU Self Fed Suits

The Mururoa BLU suits models are light-weight (2.5 Ibs), made of fire-retardant material and
can be used in temperatures up to 140 deg F. Contact with open flames or grinding/welding
sparks is prohibited. Built-in gloves, booties with binding ties, reinforced elbows, knees and
crotch protect against accidental tear, puncture and cracking. A transparent helmet with 6" X 8"
clear face plate provides distortion-free view. Dual magnetic ventilation valves provide needed
ventilation and relief of excess pressure in case suit is squeezed/pinched unexpectedly. 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 BLU suit's design does not permit its use in an immediately dangerous to
life and health (IDLH) atmosphere. Applications involve the use of the suit for protection
against solid and liquid particles, radioactive, and toxic particles and microorganisms. The
Mururoa BLU self- fed suits are also not designed for use with any personal cooling units such
as a Vortex tube, but can be used with a cooling vest supplied by the manufacturer, if desired.
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6.4 Implementation

All licensees should have a respiratory program in full compliance with 10CFR20. The Mururoa
BLU self fed suits will be integrated into the plants respiratory program using the information
provided by the manufacturer. New lesson plans will be developed to train workers on Mururoa
BLU's features, donning, use and removal, cautions and use of mouth strip and tear off strips for
routine and emergency egress. Radiation Protection personnel will be provided additional
training for selection, approval, issue, equipment set-up, operation and maintenance instructions
for the Mururoa BLU suit. The Mururoa BLU suit's safety features, namely the tear-off mouth
strip and the emergency tear-off strip, make it unnecessary for any standby rescue person.
Further justification for eliminating the rescue person provision include the fact that workers
wearing 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. The ability to eliminate the rescue worker is also an
ALARA consideration since the work areas where powered air-supplied suits are used are
typically areas with higher radiation and contamination levels. Cavity decon, equipment decon
are specifically targeted for the use of the Mururoa BLU self fed suit. These areas would benefit
by the elimination of air -lines, which may be a hindrance to overall outage
performance.licensees will use their internal processes to document any unexpected problems
and track corrective actions taken. Problems associated with the suits will be
communicated to the manufacturer to ensure that operating experience is shared with
other users. A relationship with the manufacturer will also be developed that allows operating
experience from other users to be incorporated into another licensees processes. Delta
Protection has in place a vendor-user alert system so as to report any deviations, or deficiencies
within the product and manufacturing process should they arise. The manufacturer is subjected
to checks from the 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/non-destructive tests are performed by the manufacturer for each order received
from clients. Any defects reported by clients, investigations and corrective actions are
documented. Customers are notified of any problems and products are recalled if necessary.
This information is made available to ASQUAL for their annual inspections. The plants will
document and report any peculiarities, or defects in the products performance, and will
report back to the NRC.

At present many licensees currently uses the bubble hood or PAPH for jobs involving high
potential for skin contamination from discrete radioactive particles and to prevent intake of
airborne contaminates. Because the bubble hood covers only the face and torso, workers have
to wear protective clothing, 2 pairs of gloves, rubber shoes and cotton booties and tape for
sealing. Chances of cross contamination during undressing/exit from contaminated areas are
high. The Mururoa BLU self fed 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, as well as allowing the worker complete freedom of
movement, thus eliminating air lines. Approval of a protection factor of 2000 for the Mururoa
BLU self suits would allow use of the in it's efforts to control contamination incidents and prevent
intakes during operational activities at all nuclear power plants, gaseous diffusion plants, and
decommissioning sites under NRC jurisdiction..

10



Bacou Dalloz/ Delta Protection MURUBLUOSNP
Topical Report
10/27/2005

6.5 Conclusion

Based on the information submitted by Delta Protection, we feel that the MURUROA BLU PVC
and Mururoa BLU Ethyfuge self fed single use suits offer a safer and more efficient means to
protect workers in areas of high radiological contamination and in areas where there is a
potential for airborne contamination. The existing rain suits and bubblehoods, and powered air
purifying devices 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 BLU suits provide for more desirable self-
rescue features, and provides a means to undress that minimizes the potential for personnel
contamination events. In addition, the powered air approach enables us to move free and clear,
thus ridding ourselves of the undesirable task of running hose lines within the work environment,
a source for increased collective dose. In addition, full body cooling in a one of a kind suit while
minimizing heat stress and improving operator efficiency, will definitely have an impact on
overall worker efficiency .We feel that the Mururoa suit systems are in the best interest of
ALARA principles and will offer distinctive occupational health and safety benefits. Pursuant to
10CFR20.1703(b),Delta Protection is hereby requesting authorization to use the recently
evaluated Mururoa BLU self fed suits respiratory protection equipment and suits that are
manufactured in France. Pursuant to 10CFR20.1705, Delta Protection is also requesting
authorization and approval to use an APF of 2000 with the Mururoa BLU self fed suits. The tests
along with a review of the manufacturer's documentation have shown that these suits provide
better design and protection that supports the requested APF. Additionally, the suits have
advanced safety features for emergency breathing and emergency escape. These advanced
features allow self rescue during emergencies to be a reasonable expectation.

We request that Both the Mururoa BLU PVC and Mururoa BLU Ethyfuge suits receive
approval and are assigned a protection factor of 2000. Furthermore, that the suits be
approved for use with both Scott PF10 P3, and Delta Protection P3 filters. In addition, we
request that the operating levels be made available to users at both 400 litres/minute and
600 Litres/minute based on proven test methods of performance.

11



Testing and Certificate Bodies

in the BG-PRUFZERT 6 Beryfsggnosseqschufllichcs
[testing and certification system of U B l A Institut fiir Arbeitsschutz
the professional associations]

European notifying bodies [BG-Institute for occupational safety andhealth]
Identification number 0121
EC Type Examination Certificate 0401119
Certificate number

Name and address Delta Protection
of the certificate 7 A dy Berret

holder:

(Customer) 30200 Bagnols-sur-Ceze / France

Name and address Delta Protection

orthe e | Z-A du Berret

rer: 30200 Bagnols-sur-Ceze / France

Reference of the client:  Reference of the testing and Date of issue:
certificate bodies: 15.10.2004
PP/R§/Tob

Specimen tested:  One-piece ventilated protective suit with exhaust valves, fan and filters

Version: Mururoa Blu PVC

Intended use: Protective suit for air borne (radioactive) particles for single use
Class 4 protection factor rating as per (EN 1073-1:1998); device class TH3 PSL
as per (EN 12941:1998)
Minimum turbine operating time with fully charged battery: 4 hours

Basis of Testing: DIN EN 340
DIN EN 1073-1:1998
DIN EN 12941:1998

Remarks: This document is valid in connection with the report concerning the EC type
examination no. 200423162 from 15. October 2004 - BIA, Sankt Augustin

The tested type is conform with the applicable regulations of the guide lines 89/686/EEC (personal
safety equipment), changed through the guide lines 93/68/EEC, 93/95/EEC and 96/58/EC.

Further conditions will be regulated by the testing and certification regulations from April 2004.

Director of the certificate bodies Certification officer
< <Signature illegible>> <<Signature illegible>>
(Prof. Dr. rer. nat. Dietmar Reinert) (Dr.-Ing. Horst Kleine)
Postal address: Address: Telephone: +49 (0) 2241/231-02
Alte HeerstraBe 111 Fax. +49 (0) 2241/231-2234

53754 Sankt Augustin 53757 Sankt Augustin



&
BIA

Berufsgenossenschaftliches Institut fiir Arbeitsschutz
[BG-Institute for occupational safety and health]

REPORT ON EC TYPE EXAMINATION NO. 200423162

- Valid in connection with EC type examination certificate no. 04 01119 from 15.10.2004

1 Testing of the type

Within the scope of the EC type examination the basic requirements for health protection
and safety to the required extent as determined in Annex II of the EC guidelines
89/686/EEC, and as applied for by the manufacturer of the personal protection equipment in
his

e testing application from 26.06.2003

were tested.

2 Examination of the technical documents of the certificate holder

Within the scope of the EC type examination

*  The technical manufacturing documentation according to annex III of the EC guide
lines 89/686/EEC and the

e Information brochure of the manufacturer according to annex II of the EC guidelines
89/686/EEC were looked through and were considered appropriate regarding to the
basic requirements of these guidelines.

3 Annexes

The following documentations are part of the EC type examination:

3.1 Test report no. 200322218/2160 from 07.10.2004, BIA, Sankt Augustin

3.2 Test report no. 200323085/2120 from 18.06.2004, BIA, Sankt Augustin

3.3 Test report no. 1248 from 14.06.2004, Institut Textil de France

3.4 Technical documentation, provided with the endorsement of the BIA no. 200423162

Sankt Augustin, 15.10.2004
PP/RG/HD

<<Signature: H. Kleine>>
Dr.-Ing. Horst Kleine

Home address: Tel.: +49 (0) 2241 231-02 Please address letters to the
Alte HeerstraBe 111  Fax: +49 (0) 2241 231-22 34 Institute and not to

53754 Sankt Augustin  Email: bia@hvbg.de individuals.

Germany www.hvbg.de/bia



Testing and Certificate Bodies BIA
in the BG-PRUFZERT

[testing and certification system of the @
professional associations]

Berufsgenossenschaftliches

Institut fiir Arbeitsschutz
[BG-Institute for occupational safety and health]

Date: 07.10.2004
TEST REPORT

No.: 200322218/2160

1 Customer Delta Protection
Z. A. du Berrett
30200 Bagnols sur Ceze - France

2 Test specimen Contamination protection suit

2.1 Manufacturer Delta Protection
Z. A. du Berrett
30200 Bagnols sur Ceze - France

2.2 Type, designation Ventilated protection suit
Marking Mururoa Blu PVC
2.3 Intended use Ventilated protection clothing for single use against
radioactive contamination
2.4 Date of manufacture -
2.5 Miscellaneous of the manufacturer:
colour: Pink

basic material:  PVC (9013 A, 20/100)

D-53754 Sankt Augustin Tel.: +49 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Email: bia@hvbg.de TR 1 01/03
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Berufsgenossenschaftliches
Institut fiir Arbeitsschutz

Page 2 of test report no. 200322218/2160 asof 07.10.2004

3 Testing

3.1 Type of test

3.2 Date of test

3.3 Test method, requirements

4 Assessment, suitability
(Special remarks)

Type examination
10/03 to 03/04
DIN EN 1073-1: 1998

The material of the suit meets the requirements
of DIN EN 1073-1 table 1 (without flame
resistance) and section 4.4.1.

The other points of DIN EN 1073-1 were not
subject to test.

Due to the structural similarity of the material the test resulits in sections 6.1 to 6.3
of this test report were copied from the test report no. 1248 from 14.06.2000
accomplished by the Institute Textile de France. The test report on hand is valid only
in connection with the above mentioned test report no. 1248 from 14.06.2000
accomplished by the Institut Textile de France.

The lowest value was always used for classification.

5 Validity of Test Report

The test results apply to the tested objects only.

Limitation of validity or use of this Test Report:

D-53754 Sankt Augustin Tel.: +49 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Email: bia@hvbg.de TR 2 01/03



BIA

Berufsgenossenschaftliches
Institut fir Arbeitsschutz

Page 3 of test report no. 200322218/2160 asof 07.10.2004

6 General remarks

The present Test Report consists of 7 Pages.

Pages 1 to 3 indicate the overall test result. The complete Test Report also includes
the test protocol, containing all pertinent details.

The present Test Report does not warrant the use of the GS-label, BG-
label or CE-mark.

In all other respects the Rules of Procedure for Testing and Certification carried out
by the Test and Certifications Bodies in BG-PRUFZERT shall apply in conjunction with
the General Business Conditions of the Hauptverband der gewerblichen
Berufsgenossenschaften e.V.

For the assessment: For the testing:

<<Signature illegible>> <<Signature illegible>>

Dr. Peter Paszkiewicz Dip. Ing. Gerda Rockel-Schiitze
Certification officer Head of Test laboratory

D-53754 Sankt Augustin Tel.: +49 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Email: bia@hvbg.de TR 3 01/03
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Berufsgenossenschatftliches
Institut fir Arbeitsschutz

Page 4 of test report no. 200322218/2160 asof 07.10.2004

1 BASIS OF TESTING:

2 TYPE OF TESTING:

CUSTOMER:
TEST SPECIMEN
4.1 Version:

4.2 Designation:

4.3 Identification:

5 TESTING

5.1 Materials

5.1.1 Abrasion resistance
Test method:

5.1.2 Perforation resistance
Test method:

5.1.3 Tear resistance
Test method:

5.1.4 Flame resistance:

Test protocol

DIN EN 1073-1:1998 table 1 (without flame
resistance) and section 4.4.1

Type examination

Delta Protection

ventilated protection suit for single use
colour: white

Mururoa Blu PVC
Mururoa Blu PVC

DIN EN 530 method 2
Abrasion agent 00 (BS 871) with 9 kPa surface
pressure

DIN EN 863 : 1995

EN ISO 9073-4 : 1997
Not applicable

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the

Test Report.

\ 4
The test results apply to the tested object only.



BIA

' Berufsgenossenschaftliches
/ Institut fiir Arbeitsschutz

Page 5 of test report no. 200322218/2160 asof 07.10,2004

6 REQUIREMENTS - TEST RESULTS
6.1 Abrasion resistance
6.1.1 Requirement

The test results for abrasion resistance are classified in the following levels of
performance:

"Level of performance |- Number.of cycles: -
> 10

> 100

> 500

> 1000

> 1500

> 2000

A UT.D WN =

At least performance level 1 must be obtained.
6.1.2 Test result

+i’Number'of obtained'cycles: .-

T N T
P R e L

PVC ROSE 9013 A-20/100 > 2000

The suit must be assigned to performance level 6.
The requirement is met.

6.2 Perforation resistance
6.2.1 Requirement
The test results for perforation resistance are classified in the following levels of

performance:

.Level of performance ;| ‘Perforation.resistance [N] -
1 > 10
2 > 50
3 > 100

At least performance level 1 must be obtained.

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.

\
The test results apply to the tested object only.
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Institut fir Arbeitsschutz
6.2.2 Test result
27 Material’/. Specimen’.-i |05 Perforation resistance [N] -5
PVC ROSE 9013 A-20/100 12.4
The suit must be assigned to performance level 1.
The requirement is met.
6.3 Tear resistance
6.3.1 Requirement
The test results for tear resistance are classified in the following levels of
performance:
~Level of performance”| Tear resistance [N]:
1 >2
. 2 >10
Y 3 > 20
4 > 40
5 > 80
6 > 150

At least performance level 1 must be obtained.

6.3.2 Test result
- Material . Specimen | T 2 Tear resistance [N oo o
in longitudinal direction in cross direction
PVC ROSE 9013 A-20/100
38.0 26.3

For the classification into the performance level the lowest value must be used.
The suit must be assigned to performance level 4.
The:requirement is: met:

6.3 Flame resistance: Not applicable

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.
\ 4

The test results apply to the tested object only.
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e Berufsgenossenschaftliches
Institut fir Arbeitsschutz
6.5 Seam strength
6.5.1 Requirement
The test results for seam strength are classified in the following levels of
performance:
Level of performance’ | ‘Sean strength [N]:
1 > 30
2 > 50
3 >75
4 > 125
5 > 300
At least performance level 1 must be obtained.
6.5.2 Test result of the seam
< /Seam 1 [ Séamstrength[N] | i Remarks -
- Seam type 1 148 Tear at the clamp
AN
Seam type 2 156 Tear at the clamp

The suit must be assigned to performance level 4.
The requirement is met.

6.5.3 Test result of the emergency exit
The test result of the seam was at least obtained.

Berufsgenossenschaftliches
Institut fiir Arbeitsschutz -~ BIA
On behalf of

<<Signature illegible>>
Dipl.-Ing. Gerda Rockel-Schiitze

This Test Protoco! must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.
\ 4

’ The test results apply to the tested object only.



Testing and Certificate Bodies

in the BG-PRUFZERT @ BIA

[testing and certification system of
the professional associations]

Berufsgenossenschaltliches
Institut tir Arbeitsschutz

European notifying bodies [BG-Institute for occupational safety andhealth]

Identification number 0121

EC Type Examination Certificate

Name and address Delta Protection
of the certificate 7 A du Berret

holder:

(Customer) 30200 Bagnols-sur-Ceze / France

Name and address Delta Protection

‘r:::at::fact . LA duBerret

urer: 30200 Bagnols-sur-Ceze / France

Reference of the client:  Reference of the testing and Date of issue:
certificate bodies: 15.10.2004
PP/R&/Tob

0401120

Certificate number

Specimen tested:  One-piece ventilated protective suit with exhaust valves, fan and filters

Version: Mururoa Blu Ethyfuge

Intended use: Protective suit for air borne (radioactive) particles for single use
Class 4 protection factor rating as per (EN 1073-1:1998); device class TH3 PSL

as per (EN 12941:1998)

Minimum turbine operating time with fully charged battery: 4 hours

Basis of Testing: DIN EN 340
DIN EN 1073-1:1998
DIN EN 12941:1998

Remarks: This document is valid in connection with the report concerning the EC type
examination no. 200423163 from 15. October 2004 — BIA, Sankt Augustin

The tested type is conform with the applicable regulations of the guide lines 89/686/EEC (personal
safety equipment), changed through the guide lines 93/68/EEC, 93/95/EEC and 96/58/EC.

Further conditions will be regulated by the testing and certification regulations from April 2004.

Director of the certificate bodies Certification officer
<<Signature illegible>> <<Signature illegible>>
(Prof. Dr. rer. nat. Dietmar Reinert) (Dr.-Ing. Horst Kleine)
Postal address: Address: Telephone: +49 (0) 2241/231-02
Alte HeerstraBe 111 Fax. +49 (0) 2241/231-2234

53754 Sankt Augustin 53757 Sankt Augustin
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Berufsgenossenschaftliches Institut fiir Arbeitsschutz
[BG-Institute for occupational safety and health]

REPORT ON EC TYPE EXAMINATION NO. 200423163

- Valid in connection with EC type examination certificate no. 04 01120 from 15.10.2004

1 Testing of the type

Within the scope of the EC type examination the basic requirements for health protection
and safety to the required extent as determined in Annex II of the EC guidelines
89/686/EEC, and as applied for by the manufacturer of the personal protection equipment in
his

e testing application from 26.06.2003

were tested.

2 Examination of the technical documents of the certificate holder

Within the scope of the EC type examination

e  The technical manufacturing documentation according to annex IIl of the EC guide
lines 89/686/EEC and the

e Information brochure of the manufacturer according to annex II of the EC guidelines
89/686/EEC were looked through and were considered appropriate regarding to the
basic requirements of these guidelines.

3 Annexes

The following documentations are part of the EC type examination:

3.1 Test report no. 200322219/2160 from 07.10.2004, BIA, Sankt Augustin

3.2 Test report no. 200323085/2120 from 18.06.2004, BIA, Sankt Augustin

3.3 Test report no. 1248 from 14.06.2004, Institut Textil de France

3.4 Technical documentation, provided with the endorsement of the BIA no. 200423163

Sankt Augustin, 15.10.2004
PP/RG/HD

<<Signature: H. Kleine>>
Dr.-Ing. Horst Kleine

Home address: Tel.: +49 (0) 2241 231-02 Please address letters to the
Alte HeerstraBe 111 Fax: +49 (0) 2241 231-22 34 Institute and not to
53754 Sankt Augustin  Email: bia@hvbg.de individuals.

Germany www.hvbg.de/bia



Testing and Certificate Bodies BIA

in the BG-PRUFZERT Berufsgenossenschaftliches

Ltestingand certiction system ofthe = institut fiir Arbeitsschutz
[BG-Institute for occupational safety and health]

Date: 07.10.2004
TEST REPORT

No.: 200322219/2160

1 Customer Delta Protection
Z. A. du Berrett
30200 Bagnols sur Ceze - France

2 Test specimen Contamination protection suit

2.1 Manufacturer Delta Protection
Z. A. du Berrett
30200 Bagnols sur Ceze - France

2.2 Type, designation Ventilated protection suit
Marking Mururoa Blu ETHYFUGE
2.3 Intended use Ventilated protection clothing for single use against
radioactive contamination
2.4 Date of manufacture -~
2.5 Miscellaneous of the manufacturer:
colour: white

basic material:  PE (Ethyfuge 2000, 24/100)

D-53754 Sankt Augustin Tel.: +49 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Email: bia@hvbg.de TR 1 01/03
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Berufsgenossenschaftliches
Institut fiir Arbeitsschutz

Page 2 of test report no. 200322219/2160 asof 07.10.2004

3 Testing

3.1 Type of test

3.2 Date of test

3.3 Test method, requirements

4 Assessment, suitability
(Special remarks)

Type examination
10/03 to 03/04
DIN EN 1073-1: 1998

The material of the suit meets the requirements
of DIN EN 1073-1 table 1 (without flame
resistance) and section 4.4.1.

The other points of DIN EN 1073-1 were not
subject to test.

Due to the structural similarity of the material the test results in sections 6.1 to 6.3
of this test report were copied from the test report no. 1248 from 14.06.2000
accomplished by the Institute Textile de France. The test report on hand is valid only
in connection with the above mentioned test report no. 1248 from 14.06.2000
accomplished by the Institut Textile de France.

Due to the structural similarity of the seam the test results in section 6.5.2 of this
test report were copied from the test report 2002 22008/2160 from 11.10.2002, BIA,

Sankt Augustin.

The lowest value was always used for classification.

5 Validity of Test Report

The test results apply to the tested objects only.

Limitation of validity or use of this Test Report:

D-53754 Sankt Augustin Tel.: +49 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Email: bia@hvbg.de TR 2 01/03



BIA

Berufsgenossenschaftliches
Institut fir Arbeitsschutz

Page 3 of test report no. 200322219/2160 asof 07.10.2004

6 General remarks

The present Test Report consists of 7 Pages.

Pages 1 to 3 indicate the overall test result. The complete Test Report also includes
the test protocol, containing all pertinent details.

The present Test Report does not warrant the use of the GS-label, BG-
label or CE-mark.

In all other respects the Rules of Procedure for Testing and Certification carried out
by the Test and Certifications Bodies in BG-PRUFZERT shall apply in conjunction with
the General Business Conditions of the Hauptverband der gewerblichen
Berufsgenossenschaften e.V.

For the assessment: For the testing:

< <Signature illegible>> < <Signature illegible>>

Dr. Peter Paszkiewicz Dip. Ing. Gerda Réckel-Schiitze
Certification officer Head of Test laboratory

D-53754 Sankt Augustin Tel.: +499 (0) 2241 231-02 Fax: +49 (0) 2241 231-2234 Emall: bia@hvbg.de TR 3 01/03
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Berufsgenossenschaftliches
Institut fir Arbeitsschutz

Page 4 oftest report no. 200322219/2160 asof 07.10.2004

1 BASIS OF TESTING:

2 TYPE OF TESTING:

3 CUSTOMER:
TEST SPECIMEN
4,1 Version:

4.2 Designation:

4.3 Identification:

5 TESTING

5.1 Materials

5.1.1 Abrasion resistance
Test method:

5.1.2 Perforation resistance
Test method:

5.1.3 Tear resistance
Test method:

5.1.4 Flame resistance:

Test protocol

DIN EN 1073-1:1998 table 1 (without flame
resistance) and section 4.4.1

Type examination

Delta Protection

ventilated protection suit for single use
colour: white

Mururoa Blu ETHYFUGE
Mururoa Blu ETHYFUGE

DIN EN 530 method 2
abrasion agent 00 (BS 871) with 9 kPa surface
pressure

DIN EN 863 : 1995

EN ISO 9073-4 : 1997
Not applicable

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the

Test Report.

: \4
The test results apply to the tested object only.
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‘ Berufsgenossenschaftliches
./ Institut fiir Arbeitsschutz

Page 5 of test report no. 200322219/2160 asof 07.10.2004

6 REQUIREMENTS - TEST RESULTS
6.1 Abrasion resistance
6.1.1 Requirement

The test results for abrasion resistance are classified in the following levels of
performance:

-Level of performance: | "Number of cycles -
> 10

> 100

> 500

> 1000

> 1500

> 2000

AuUTh WN

At least performance level 1 must be obtained.
6.1.2 Test result

i Material

[ Numberof obtained cyeles

ETHYFUGE 2000-24/100 > 2000

The suit must be assigned to performance level 6.
The requirement is met.

6.2 Perforation resistance
6.2.1 Requirement
The test results for perforation resistance are classified in the following levels of

performance:
‘Level of performance’:| :Perforation resistance’ [N]:
1 > 10
2 > 50
3 > 100

At least performance level 1 must be obtained.

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.

; L
The test results apply to the tested object only.
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Institut fur Arbeitsschutz
6.2.2 Test result
Vv Material /- Specimen i 3| Ui 'Perforation resistance [N] .-~
ETHYFUGE 2000-24/100 24.8

The suit must be assigned to performance level 1.

The requirement:is:met.

6.3 Tear resistance
6.3.1 Requirement

The test results for tear resistance are classified in the following levels of
performance:

‘Level.of performance |- Tear resistance [N]-
>2

> 10

> 20

> 40

> 80

> 150

AUV WN -

At least performance level 1 must be obtained.

6.3.2 Test result
= Material /-Specimen ... | ... .- .. Tear.resistance [N] iz -3
in longitudinal direction in cross direction
ETHYFUGE 2000-24/100
70.2 67.2

For the classification into the performance level the lowest value must be used.
The suit must be assigned to performance level 4.

The requirement.is met:
6.3 Flame resistance: Not applicable

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.

: \ 4
The test results apply to the tested object only.
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6.5 Seam strength
6.5.1 Requirement
The test results for seam strength are classified in the following levels of
performance:
‘Level of performance | :Seam ‘strength [N]:
1 > 30
2 > 50
3 >75
4 > 125
5 > 300
At least performance level 1 must be obtained.
6.5.2 Test result of the seam
[ [ Seam - [Seam strength [NI[ 1 Remafks 7
N y Seam type 1 79 Tear at the clamp
N Seam type 2 81 Tear at the clamp

The suit must be assigned to performance level 3.
The requirement is met.

6.5.3 Test result of the emergency exit
The test result of the seam was at least obtained.

Berufsgenossenschaftliches
Institut fiir Arbeitsschutz - BIA
On behalf of

<<Signature illegible>>
Dipl.-Ing. Gerda Rdckel-Schiitze

This Test Protocol must only be published in full wording and in connection with pages 1 to 3 of the
Test Report.

‘ ; <
NP The test results apply to the tested object only.



Testing and Certificate Bodies ®. BIA
In the BG-PRUFZERT V Berufsgenossenschaftliches
Institut fiir Arbeitsschutz

[testing and certification system of the

. o BG-Institute £ tional safety and health
professional associations] [BG-Instiutte for occupational safety and health]

Date : 18.06.2004

TEST REPORT

No. 200323085/2120

1 Requested by Delta Protection
Z. A. du Berret
30200 Bagnols-sur-Ceze France

2 Specimen tested Fan-assisted ventilated contamination protection garment
2.1 Manufacturer Delta Protection

Z. A. du Berret

30200 Bagnols-sur-Ceze

2.2 Type and description  Protective suit with exhaust valves, filters and fan
Mururoa Blu Ethyfuge and Mururoa Blu PVC

Description Protective suit: Mururoa Blu Ethyfuge
Mururoa Blu PVC
fan : C500X-012ER-A B60
battery : C501A-012AK-A
charger ¢ Micronel C510L-230XX-A
filter : Scott PF 10

Delta Protection P3

2.3 Purpose Protective garment offering contamination protection with
turbine and four particle filters
Class 4 protection factor rating as per EN 1073-1: 1998
Device dass TH3 PSL as per EN 12941: 1998
Minimum turbine operating time with the battery charged:
4 hours

2.4 Date of manufacture 2003

2.5 Miscellaneous -
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The test protocol with detailed information is part of the test report.
This test report DOES NOT ENTITLE the manufacturer to use the GS mark, the BG
mark or the CE mark.

Besides, regulations relating to the tests and certifications by test and certification centres
within BG-PRUFZERT are applicable, in assodation with the general terms of “Hautpverband
der gewerblichen Genossenschaften e. V”,

For the appreciation: For the test:

Hans-Ulrich Tobys, Engineer b. o. Claudia Lietz

Certified professional Director of the test laboratory
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Test protocol
1. Test based on: EN 1073-1: 1998 and EN 12941: 1998
2. Type of test: Construction type test
3. Requested by: Delta Protection
4, Test specimen
4.1 Version: Protective suit with exhaust valves, filters and fan
4.2 Description: Mururoa Blu Ethyfuge or Mururoa Blu PVC
4.3 Identification: Protective garment: Mururoa Blu Ethyfuge
Mururoa Blu PVC
Fan : C500X-012ER-A B60
Battery : C501A-012AK-A
Charger ¢ Micronel C510L-230XX-A
Filter : Scott PF 10
Delta Protection P3
4.4 Device dass: TH3 PSL
4.5 Number of filters: The tests were performed with the respiratory protection device

running, fitted with four filters.
5. Device version

The fan-assisted ventilated contamination protection garment with four respiratory protection filters
comprises a protective Mururoa Blu Ethyfuge or Mururoa Blu PVC suit in sizes 3 and 4 and a Delta
Protection C500 fan.

The Mururoa Blu Ethyfuge and Mururoa Blu PVC protective garments have a similar design, other than
the material of the suit, and they have similar wearing properties.

The two variants of the protective garment were tested as part of the procedure.

The rated output volume of the ventilation device can be set to either 400 I/min or 600 I/min.

The minimum operating time of the fan is four hours when the battery is fully charged.

All the tests were performed in the severest conditions daimed by the manufacturer.

According to the manufacturer, the particle filters mentioned in point 2.2 can be used indifferently.
Only identical filter types may be used. When the filters are replaced, the four filters need to be
changed at the same time.

6. Mechanical strength

Before the tests on the filters, the filters were subjected to a mechanical strength test as per EN
12941: 1998, paragraph 7.11.

The tests were conducted on Mururoa Blu Ethyfuge or Mururoa Blu PVC protective suits.
The requirements were met.
7. Thermal strength

7.1 Requirement
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The overall device and the two specimens of each type of tested filter are to be stored in accordance
with the storage conditions recommended by the manufacturer for (72 £ 1) hours respectively after
being exposed to extreme temperature and humidity values.

At the end of the storage time, there shall be no significant deformation of the main components of
the device and the components shall not come off from the device.

7.2 Conditioning

Conditioning was in accordance with the manufacturer’s storage conditions, at a temperature of 30 °C
(75 % humidity) and -10 °C.

The conditioned device was then subjected to visual inspection.

The device was subsequently assessed as part of the test.

The tests were performed with Mururoa Blu Ethyfuge and Mururoa Blu PVC protective suits.

The thermal strength requirements applicable to the respiratory protection device were met.

8. Alert and checking systems

8.1 Requirements

Systems shall be provided to directly or indirectly check if the set rated output volume is reached.
TH2 and TH3 dass devices shall have an alert system if the output volume is too low.

If a low output alert system is provided, the manufacturer shall provide a means to check if it Is
operating.

8.2 Test results

For checking the operating of the air supply unit and its alert system function, the electronic alert
system integrated into the blowing system was used.

When the blowing system is started up, the operating of the alert system in the device is verified and
reported by a sound signal lasting approximately 2 seconds. According to the manufacturer, the alert
system is triggered when the minimum operating conditions are no longer met.

The alert systems were tested as delivered and after storage at certain temperatures.

With the two settings of the rated output volume, the alert system is triggered at a battery voltage of
10.4 volts,

The output volume at the alert system triggering limit was determined during a resistance alert
(increase in filter resistance) and a voltage alert (drop in the power supply voltage).

With the two settings of the rated output volume, the relevant rated output volume was reached.

The requirements were met.

9. Air supply and duration of use
9.1 Setting of the rated output volume: 600 |/min
9.2 Minimum blower operating time: 4 hours (manufacturer’s claim)

9.3 Requirement

The tests are to be performed with the battery fully charged, new filters, suit closed.
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The tests are to be performed with the type of filter offering the greatest hydrodynamic
resistance.

After the stated usage time, the rated output volume must be reached when the setting of the
rated output volume Is at its maximum value of 600 I/min.

9.4 Test result -

The blowing systems were tested as delivered and after storage at certain temperatures.

Rated output Q oy [/min] Q (4n [/min] Un V] U in [V]
volume [I/min]
600 618 609 10.4 10.6
600 613 604 104 10.7

Avec  Q @n = initial output volume
Q a1y = output volume after four hours of operation
U () = alarm system battery voltage with the cover open
U (miny = minimum battery voltage determined after four hours of operation

The rated output volume of 600l/min was reached after the minimum operating time of four hours.
The requirements were met.
10. Dust accumulation capacity
10.1  Dust is accumulated by means of new filters and a fully charged battery on a Sheffield feeler
connected to an artificial lung with an output volume per minute of 30 I/min (20 lifts/min, 1/S
I/min, sinusoidal).
The filter and blower are exposed to the test atmosphere.
The test dust is dolomitic dust as per EN 143.
With devices with blower filters of the H3 device class and (400 £ 100) mg/m? dust
concentration, dust is accumulated till the product of the dust concentration and the test time
reaches 200 mg*h/m? for particle filters and 100 mg*h/m? for combined filters.
10.2 Requirement
The minimum output volume shall be reached after dust accumulation.
The tests shall be performed at the maximum setting of the rated output volume of 600 I/min.
The filters used during the accumulation shall meet the requirements in respect of the degree

of transmission of particle filters.

10.3  Test results

Conditioning Scott PF10 Delta Protection P3
Dust concentration [mg/m’] 428 435
Accumulation value [mg*h/m’} 214 216
Initial output volume [I/min] 605 618
QOutput volume after accumulation [I/min] 600 600

The rated output volume was reached.
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The requirements were met,
11, Resistance to respiration

11,1  Requirement
The maximum expiration resistance with the blower operating and an expiration output
volume of 160 I/min shall never exceed 500 Pa.
The test shall be performed with the type of filter offering the least aerodynamic resistance.
The tests shall be performed at the maximum rated output volume setting of 600 I/min.

11.2  Test results

Filter Delta P3 Scott PF10

Resistance to expiration [Pa] 172 - 187 179 - 204

The tests were performed on Mururoa Blu Ethyfuge and Mururoa Blu PVC protective suits.

The requirement was met.

12, Filter permeation degree [D]
12,1 Requirements

Maximum filter permeation degree 0.2%
12,2 Output volume: 150 I/min
12.3  Type of test

Test of the degree of permeation of individual filters
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12.4 Test results

Filter Scott PF10 Delta Protection P3
Test | Conditioning D-NaCl[%] D-oil [%] D-NaCl[%] D-oil [%]

1 As per point 6 0.004 0.004 0.004 <0.005
2 As per point 6 0.004 0.003 0.005 0.006
3 As per points 6 and 7 0.006 0.003 0.007 0.0040
4 As per points 6 and 7 0.004 0.006 0.005 0.002
5 After accumulation 0.004 0.004 0.002 0.004

13.

14,

15.

16.

17.

18.

The requirements were met.
Multiple filters

If the device has several filters through which part of the total output volume flows, the
output volume through each filter shall be equal.

This requirement is deemed to be met by multiple filters where the maximum difference in the
aerodynamic resistance of the filters used is < 0.2 in relation to the mean aerodynamic
resistance.

The requirement was met by the filters of the system.

Flame resistance

After removal from the flame, no part of the safety system shall continue to burn. The tests
were performed with Mururoa Blu Ethyfuge and Mururoa Blu PVC protective suits.

The requirements were met.

Strength of the supply tube and joints

As no unprotected supply tube is used in the protective suit, this test is irrelevant.
Resistance to crushing of the supply tube

As no unprotected supply tube is used in the protective suit, this test is irrelevant.
Connections and interconnections (4.4.2 EN 1073-1: 1998)

Connections and interconnections between the suit and removable elements such as sleeves
and gloves or between shoes and trouser legs shall withstand a tensile force of 100N, The
tests were performed with Mururoa Blu Ethyfuge and Mururoa Blu PVC protective suits.

The requirements were met,

Strength of the helmet visor

The helmet of the Mururoa Blu Ethyfuge safety suit is worn in the same way as on the person
and placed on a feeler with the centre line horizontal.

A steel ball (D = 22 mm, m = 44g) Is dropped on the middle of the visor from a height of 130

cm.

After an impact perpendicular to the surface, the visor shall show no visible damage. The tests
were performed with Mururoa Blu Ethyfuge and Mururoa Blu PVC protective suits.
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The requirement was met,

19. Noise generated
19.1 Requirement

The noise of the fan shall not exceed 75 dB(A).
The tests shall be performed at the maximum rated output volume setting of 600 I/min.

19.2  Test result
Sound at the ears of the wearer of the device: 70.5 dB(A)
The requirement was met.

20. Exhaust system / exhaust valves

20.1  The exhaust valves shall be protected from soiling and mechanical damage.
The requirement was met.

20.2  The exhaust valves shall be in perfect working order after being subjected to a continuous
expiration air output of 600 I/min for 60 s.

The requirement was met,

20.3  The casing of the exhaust valves shall be fitted on the respiratory connection so as to
withstand an axial tensile force of 50 N for 10 seconds.

The requirement was met.
21, Internal leaks

21.1  Test conditions

Conveyor belt speed: 5 km/h

Exercise time: 2 min

Air intake speed: 2m/s

Types of exercise: E 1 = standing
E 2 = walking

E 3 = walking while speaking
E 4 = raising the arms
E 5 = bending the knees
In addition to the exercises under EN 1073-1: 1998, the exercises that are critical for
protective suits under EN 12941:1998 (walking while speaking) were performed. When the
suit is closed, exercises with side draughts are not needed.
21.2  Requirements relating to class 4 under EN 1073-1: 1998
Internal leaks shall not exceed 0.01 % in any exercise.

The leak shall not exceed a mean value (MW) of 0.005 % in any test.
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21.3  Requirements relating to class TH3 under EN 12941: 1998
Internal leaks shall not exceed 0.2% in any exercise or test.
21.4 Test performance

The tests were performed at the minimum rated output volume setting, i.e. 400 I/min.
Persons 6, 7, 9 and 10 who were subjected to the test wore the respiratory protective system
as delivered and persons 1 to 5 and 8 wore the respiratory protective system after storage at
certain temperatures,

Tests 3 to 7 were performed with the Mururoa Blu Ethyfuge protective suit and tests 1, 2 and
8 to 10 were performed with the Mururoa Blu PVC protective suit.

The results of tests 1 to 10 were determined with an NaCl aerosol.

21.5 Test results

Test / Person subjected to the test

Exercise | 1/1 2/2 3/3 4/4 5/5 6/6 7/7 8/8 9/9 10/10

1 0.003 | 0.002 | <0.001 | <0.001 | 0.002 | 0.003 { <0.001 | 0.002 | 0.002 | 0.002

0.003 | 0.003 | 0.002 | 0.004 | 0.002 | 0.003 | 0.005 | 0.003 | 0.002 | 0.004

0.003 | 0.007 | 0.003 | 0.009 | 0.004 | 0.009 | 0.004 | 0.002 | 0.001 | 0.004

2
3 0.004 | 0.001 | 0.002 | 0.004 | 0.003 { 0.004 | 0.003 | 0.003 | 0.002 | 0.004
4
5

0.002 | 0.007 | 0.003 | 0.009 | 0.004 | 0.009 | 0.004 | 0.002 | 0.001 | 0.004

MW 0.003 | 0.002 | 0.002 | 0.003 | 0.002 | 0.003 | 0.003 |0.003 { 0.002 | 0.003

The requirements were met.

22. Pressure in the suit (4.12 EN 1073-1: 1998)

22.1 Requirements
Positive pressure shall not exceed 1000 Pa on average and 2000 Pa as the peak value.
Positive pressure shall be maintained.
Tests shall be performed at the maximum setting of the rated output volume, i.e. 600 I/min.
Tests shall be analogous to those mentioned in point 21.1.

22.2  Test results (pressure in Pa)

Test/Person Exercise

1 2 3 4 5

1 170 - 180 130 - 200 120 - 240 120 - 220 40 - 300

The requirement was met.
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23,  Practical performance test

23.1

23.2

23.3

For the practical performance test:

- the Mururoa Blu Ethyfuge protective suit was assessed with tests 1 and 2
- and the Mururoa Blu PVC protective suit was assessed with performance test 3
subjectively by wearers of the device as provided in EN 12941; 1998,

Assessment by wearers of device 1

Putting on and taking off:

Accessibility of all control systems:

Weight distribution:

Safety of connecting pieces and connections:
Resistance to fogging of the sight window:
Visual distortion through the sight window:
Field of vision:

Recognition of characters (150 mm at 6 m)
Understanding with a supervisor:

Distribution of the weight of the worn device:

Accidental switching on and off:
Influence of the air output volume:
Fitness of the alert system:
Freedom of movement of the head:
Comfortable for the wearer:
Additional information:

Assessment by wearers of device 2

Putting on and taking off;

Accessibility of all control systems:

Weight distribution:

Safety of connecting pieces and connections:
Resistance to fogging of the sight window:
Visual distortion through the sight window:
Field of vision:

Recognition of characters (150 mm at 6 m)
Understanding with a supervisor:

Distribution of the weight of the worn device:

Accidental switching on and off:
Influence of the air output volume:
Fitness of the alert system:
Freedom of movement of the head:
Comfortable for the wearer:
Additional information:

Assessment by wearers of device 3

Putting on and taking off:

Accessibility of all control systems:

Weight distribution:

Safety of connecting pieces and connections:
Resistance to fogging of the sight window:

second person required
no remark

no complaint

no complaint

no complaint

no complaint

no complaint

legible

no complaint

no complaint

no complaint

no complaint
adequate alert signal
no complaint

no complaint

none

second person required
no complaint

no complaint

no complaint

no complaint

no complaint

no complaint

legible

no complaint

no complaint

no complaint

no complaint
adequate alert signal
no complaint

no complaint

none

second person required
no complaint
no complaint
no complaint
no complaint



W

BIA

Berufsgenossenschaftliches Page 12 of test report 200332085/2120 asof 18.06.04
Institut fir Arbeitsschutz
Visual distortion through the sight window: no complaint
Field of vision: no complaint
Recognition of characters (150 mm at 6 m) legible
Understanding with a supervisor: no complaint
Distribution of the weight of the worn device: no complaint
Accidental switching on and off: no complaint
Influence of the air output volume: no complaint
Fitness of the alert system: adequate alert signal
Freedom of movement of the head: no complaint
Comfortable for the wearer: no complaint
Additional information: none
24, Carbon dioxide in the inspired air
24,1 Requirement
The carbon dioxide content of the inspired air (dead space) measured when the blower is
running shall not exceed a concentration of 1.0 by volume.
Tests shall be performed with the minimum setting of the rated output volume, i.e. 400 I/min.
24.2  Test performance
The Mururoa Blu PVC safety suit was worn in the same way as by the wearer and placed on a
suitable test unit and the CO2 concentration in the inspired air was determined.
24.3  Test results
Test Concentration % by vol.
1 0.58

The requirement was met.

25.

25.1

25.2

Field of vision through the heimet

Requirement

Main field of vision: 270%
Secondary field of vision: 280 %
Test results

Main field of vision Secondary field of vision

100 100

26.

The requirement was met.

Mass of the respiratory protection device

Fan 0.96 kg
Accumulator 1.41 kg
4 filters 0.56 kg
Protective suit 2.00 kg
Total mass (5 kg max) 4.93 kg
Mass carried on the head (1.5 kg max) irrelevant
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The requirements were met.

The test results provided in this document refer to the tested objects.
No inference about the homogeneity of the production may be made.

Berufsgenossenschaftliches Institut
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