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Wednesday, July 05, 2006

U.S. Nuclear Regulatory Commission
Washington D.C.
20555-0001

Attention: Document Control Desk

Subject: (TR-A) MURUBLUOSNP, “ Final Topical Report For Delta Protection
Mururoa BLU Suit Systems” (TAC No. MC8994).

To Whom It May Concern:

Delta Protection/Bacou-Dalloz is publishing and accepting the non-proprietary topical
report (TR). The accepted TR shall incorporate this letter, along with the enclosed final
safety evaluation (SE), as well as historical review information. All relevant information
is included in this report which is accepted and final. I trust the following meets with the
. NRC’s requirements. I want to thank you for your prompt and accurate service regarding
\_/ this very important matter.

BusineSs-Bevelopment Manager
Delta Protection/Bacou-Dalloz

BACOU-DALLOZ PROTECTIVE APPAREL LTD: 4200 St. Laurent Bivd, 6th floor, Montreal, Quebec, Canada H2W 2R2
k./ Tel.: +1 514-282-0503 Fax: +1 514-282-8871 - www.bacou-dalloz.com
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FINAL SAFETY EVALUATION

'HISTORICAL REVIEW INFORMATION

TOPICAL REPORT TR-A MURUBLUO5NP

ATTACHMENT 6.6.1, 6.6.2

EC TYPE EXAMINATION CERT. 0401119
EC TYPE EXAMINATION CERT. 0401120

ATTACHMENT 6.6.3
TEST REPORT NO. 200323085/2120

ATTACHMENT 6.6.4, 6.6.5
MURUROA BLU PVC INSTRUCTIONS FOR USE
MURUROA BLU ETHYFUGE INST. FOR USE

ATTACHMENT 6.6.6.
BLU C500 INSTRUCTION MANUAL

ATTACHMENT 6.6.7
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April 10, 2006

Gary Zimmerman

Business Development Manager
Delta Protection/Bacou Dalloz

4200 St. Laurent Boulevard

Montreal, Quebec, Canada H2W-2R2

SUBJECT: FINAL SAFETY EVALUATION FOR DELTA PROTECTION/BACOU DALLOZ
TOPICAL REPORT (TR) MURUBLUOSNP, “TOPICAL REPORT FOR DELTA
PROTECTION MURUROA BLU SUIT SYSTEMS” (TAC NO. MC8994)

Dear Mr. Zimmerman:

By letter dated October 27, 2005, Delta Protection/Bacou Dalloz submitted Topical Report (TR)
MURUBLUOSNP, “Topical Report for Delta Protection Mururoa BLU Suit Systems,” to the U.S.
Nuclear Regulatory Commission (NRC) staff. By letter dated March 9, 2006, an NRC draft
safety evaluation (SE) regarding our approval of TR MURUBLUQSNP was provided for your
review and comments. By letter dated March 27, 2006, Delta Protection/Bacou Dalloz
commented on the draft SE. The NRC staff's disposition of Delta Protection/Bacou Dalloz's
comments on the draft SE are discussed in the attachment to the final SE enclosed with this
letter.

The NRC staff has found that TR MURUBLUOSNP is acceptable for referencing in licensing
applications for respiratory protective equipment designed for reactors to the extent specified
and under the limitations delineated in the TR and in the enclosed final SE. The final SE
defines the basis for acceptance of the TR.

Our acceptance applies only to material provided in the subject TR. We do not intend to repeat
our review of the acceptable material described in the TR. When the TR appears as a
reference in license applications, our review will ensure that the material presented applies to
the specific plant involved. License amendment requests that deviate from this TR will be

subject to a plant-specific review in accordance with applicable review standards.

In accordance with the guidance provided on the NRC website, we request that Delta
Protection/Bacou Dalloz publish the accepted non-proprietary TR within three months of receipt
of this letter. The accepted TR shall incorporate this letter and the enclosed final SE after the
title page. Also, it must contain historical review information, including NRC requests for
additional information and your responses. The accepted TR shall include a “-A” (designating
accepted) following the TR identification symbol.




o/ G. Zimmerman -2~

If future changes to the NRC's regulatory requirements affect the acceptability of this TR, Delta
Protection/Bacou Dalloz and/or licensees referencing it will be expected to revise the TR
appropriately, or justify its continued applicability for subsequent referencing.

Sincerely,

IRAJ

Ho K. Nieh, Deputy Director

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 739

Enclosure: Final SE
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If future changes to the NRC's regulatory requirements affect the acceptability of this TR, Delta
Protection/Bacou Dalloz and/or licensees referencing it will be expected to revise the TR
appropriately, or justify its continued applicability for subsequent referencing.

Sincerely,

IRAJ

Ho K. Nieh, Deputy Director

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 739

Enclosure: Final SE
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

MURUBLUOQOSNP, “TOPICAL REPORT FOR DELTA

PROTECTION MURUROA BLU SUIT SYSTEMS”

DELTA PROTECTION/BACOU DALLOZ

PROJECT NO. 739

1.0 INTRODUCTION AND BACKGROUND

By letter dated October 27, 2005 (Ref. 1), as supplemented by letter dated January 26, 2006
(Ref. 2), Delta Protection, a member of the Bacou Dalloz group of personal safety equipment
manufacture and supply companies, submitted a topical report (TR) concerning the BLU
models of their Mururoa respiratory protection suits for Nuclear Regulatory Commission (NRC)
review and approval. The TR covers two suit systems, the Mururoa BLU Ethyfuge, and the
Mururoa BLU PVC. These suits differ only in the composition of the material with which the suit
enclosures are made. The BLU model suits combine the powered air filtration feature of a
powered-air-purifying respirator (PAPR) with the suit enclosure design of the Delta Protection
Mururoa V4, supplied air suit systems. The air purifying feature of the BLU models eliminates
the need for a breathable air distribution system (external manifold, regulator, air line hose, etc.)
associated with a supplied air suit system.

Bacou Dalloz is a multi-national group of companies with extensive experience in the production
and supply of occupational personal protective equipment. They have over 20 years of
successful use with Mururoa style (and similar models) suits in European power plants. Their
products must be certified to European Committee (EC) Standards, as established by the

Institute for Nuclear Protection and Security (INPS), the European certifying agency
comparable to National Institute for Safety and Health (NIOSH).

The Delta Protection Mururoa BLU suits have a hybrid design for a respiratory protection
device. The BLU design combines the powered air filtration of a PAPR with the suit enclosure
design of the Delta Protection Mururoa V4 models of air supplied suits. The Mururoa BLU has
an advantage over air supplied suits since wearers’ movements are not restricted by an air line
hose. Also, eliminating the need to set up an air distribution system at the work site saves time
and overall radiation exposure. However, since the suit supplies filtered ambient air to the
wearer, they are only effective against particulate airborne contamination. In addition, the suits
are designed to be used only in atmospheres containing specific contaminants in
concentrations that are not immediately dangerous to life or health (IDLH) and have an oxygen
content of at least 19.5 percent by volume.

In June of 2003, the NRC granted the Duke Power Company approval to use the F1 and MTH2
(supplied air) models of the Delta Protection Mururoa V4 suits (Ref. 3). Subsequently, the NRC
has, on a case-by-case basis, reviewed and granted more than 40 approvals for use of the



MTH2 and F1 models of the Mururoa suits. The purpose of this TR review is to increase the
efficiency of NRC reviews by providing a single technical basis and approval that can be
referenced by licensees in future approval requests under Section 20.1703(b) of the Code of
Federal Regulations.

20 REGULATORY EVALUATION

Part 20, “Standards for Protection Against Radiation,” Subpart H, “Respiratory Protection and
Controls to Restrict Internal Exposure in Restricted Areas,” provides for the use of respiratory
protection equipment (respirators) for protection against airborne radioactive materials.

Section 20.1703(a) requires respiratory equipment be certified by the National Institute for
Safety and Health/Mine Safety and Health Administration (NIOSH/MSHA) when used to limit
the worker intakes of radioactive materials. Currently, there is no NIOSH certification schedule
for full body encapsulating suits, such as the Delta Protection Mururoa models.

Section 20.1703(b) permits licensees to apply to the Commission for authorization to use
respiratory equipment that has not been tested and certified by NIOSH. This regulation
requires the licensee to demonstrate by appropriate testing that a respirator is capable of safely
providing the necessary level of user protection under the anticipated conditions of use. As
noted above, the NRC has approved, on a case-by-case basis, several licensee requests to use
the Delta Protection air supplied models of the Mururoa suits. These approvals were based on
the technical testing and certification by the applicable European certifying authorities.

European Standards EN 1073-1:1998, "Protective clothing against radioactive contamination,”
and EN 12941:1998, “Respiratory protective devices - Powered filtering devices incorporating a
helmet or a hood - Requirements, testing, marking,” is used as the technical basis for
European certification of the Mururoa BLU suits.

Criteria and background information used for the NRC staff's evaluation include 10 CFR

Part 20, Subpart H; Regulatory Guide 8.15, Revision 1, “Acceptable Programs for Respiratory
Protection”; NUREG/CR-0041, Revision 1, “Manual of Respiratory Protection Against Airborne
Radioactive Materials™; 30 CFR Part 11, NIOSH testing and certification regulations;
LA-10156-MS, “Acceptance-Testing Procedures for Air-Line Supplied-Air Suits,” June 1984;
NIOSH DRAFT for COMMENT, “Concept for Industrial Powered, Air-purifying Respirator
Standard,” May 30, 2005; and ANSI Z288.2-1992, “American National Standard Practices for
Respiratory Protection.”

NRC guidance provided in NUREG/CR-0041 encourages the use of suits, noting that, in certain
work environments, air-supplied suits may be the best respiratory application when factoring in
heat stress, minimizing skin contamination, and maintaining worker doses as low as reasonably
achievable (ALARA).

3.0 TECHNICAL EVALUATION

As part of the technical basis to support NRC approval, Delta Protection provided the European
safety certifications of the Mururoa BLU suits. EC Type Examination Certificates, were issued
by the German certifying body, BIA, for the Mururoa BLU PVC model (Attachment 6.6.1 to

Ref. 1) and the Mururoa BLU Ethyfuge model (Attachment 6.6.2 to Ref. 1), dated

October 10, 2004. As a manufacturer of personnel protective equipment, Delta




Protection/Bacou Dalloz is subject to the European Council Directive (CE PPE Directive
89/686/EEC dated 10/08/1996) concerning requirements for product certification and quality
assurance.

Type testing and certification of respiratory protection equipment, under the CE PPE Directive
89/686/EEC, are performed by approved, independent organizations. The approved
organizations, or “Notified Bodies,” are listed in the Directive, and include the French IRSN
(formerly the IPSN), and German BIA.

The EC Standards, used to certify the Mururoa BLU models, are generally consistent with the
pertinent acceptance criteria provided in the Los Alamos National Laboratory Report used to
test and authorize the use of air-supplied suits at U.S. Department of Energy sites

(Ref. 4) and the proposed revised NIOSH standards for industrial PAPRs (Ref. 5).

The BIA certification testing regime was broadly based and included a range of various
functional areas, including suit material strength/tear and puncture resistance, material
flammability, wearer comfort, noise level, wearer visibility, air flow, carbon dioxide
concentrations, and degree of contaminate in-leakage during a series of varied simulated work
practices/exercises. Both models passed all required tests and both provided a measured
average protection level (fit factor) of at least 20,000. Measured in a simulated work
environment, a fit factor is the ratio of contaminate concentration outside the suit, to the
contaminate concentration inside the suit. Given an overall measured fit factor of 20,000
(averaged over all exercise activities), allowing an Assigned Protection Factor (APF) of 2,000
provides a conservative safety factor for estimating the actual protection provided to the user by
the suit in the actual working environment. Generally, APF's are lower than fit factors for all
types of respirators, as workplace demands are typically greater (higher heat and humidity,
longer work durations, greater worker fatigue, etc.) on the respirator user than simulated work
activities in a laboratory setting.

The Mururoa BLU suits are constructed with the following design features common with other
Mururoa models: (1) Dual zippers (metal zipper inside and plastic zipper outside), (2) welded
sleeve to insert communication cable, (3) a removable strip near the mouth that could be used
for emergency breathing in case of loss of supplied air, (4) an egress strip stretching from left
arm, over the head, to the right arm that is used for undressing and for self-rescue in an
emergency, such as loss of supplied air, (5) dual magnetic exhaust valves that provide
ventilation, and relief of excess pressure in case the suit is squeezed/pinched unexpectedly,
(6) air flow to hands, feet, face, and chest, (7) low noise levels (less than 75 dB at maximum
rated blower speed), and (8) reinforced elbows, knees, and crotch areas.

In addition, the Mururoa BLU suits are fitted with a battery powered Micronel Powered Air
Purifying blower unit to provide air flow (optional rated settings of 600 I/min (20 cfm) or

400 I/min (14 cfm)) to the suit. A pocket, internal to the suit, holds the blower with attached
battery pack in the small of the wearer’s back to minimize interference with suit movement.

This design minimizes contamination of the blowing unit and battery pack. Ambient air is drawn
- in and filtered through four external high-efficiency filters and distributed throughout the suit
during use. The blower has an internal electronic controller to maintain the selected rated flow
output. In the event of a defective controller, the blower unit fails safe to its maximum speed.
Two warning alarms are also associated with the blower units that signal the wearer to leave
the work area and discontinue use of suit. A continuous tone, clearly audible to the wearer, is
sounded within the suit on a low battery voltage condition. The unit is designed to alarm when
there are 15 minutes of use remaining. An intermittent tone is sounded if the air flow rate drops



below the rated setting. In the event of loss of air flow to the suit, the duel magnetic ventilation
valves shut, keeping the suit inflated and providing breathable air to the wearer for several
minutes. In addition, the wearer can easily extricate himself/herself by pulling off the mouth
strip and then opening the hood, or pulling the egress strip from either forearm over the head
toward the other forearm.

Based on these designed safety features, the NRC staff finds that the suit design provides for
easy and effective self-rescue, thus avoiding asphyxiation if the air flow is interrupted or lost.
As a result of external radiation levels present in typical job sites, suit users are typically
provided with radiological protection (RP) coverage (closed-circuit television or on scene RP
coverage, and continuous audio communication). This communication/coverage adds to the
assistance available to the suit wearer, if needed. Due to these design features of the suit,
coupled with required training of all suit users on escape methods, and limiting the use of the
suits to non-IDLH atmospheres, the requirement for standby rescue persons in

Section 20.1703(f) is not applicable.

Quality Assurance (QA) of the suits is in accordance with CE PPE directive 89/686/EEC dated
October 8, 1996, and the European Notified Body requirement. Delta Protection is ISO 9001
registered. In addition to their internal QA program, an independent review by an outside
organization (ASQUAL) is conducted annually to assure that the manufactured suits are
consistent with Notified Body certification. As part of the required QA program, Delta Protection
maintains a vendor-user alert system to provide timely reports to the end users if any
deviations, or deficiencies, should any arise.

Based on the testing data provided, these suits will provide the suit wearer with an adequate
level of protection, and with an adequate margin of safety and conservatism, while working in
airborne radioactivity areas. Both models are approved as a respiratory protection device with
an APF of 2000, against airborne particulate contamination, when used in accordance the
following configuration and conditions of use, relative to their form, fit, and function.

4.0 APPROVED DEVICE CONFIGURATION AND CONDITIONS OF USE

1. Mururoa BLU one-piece encapsulating suit (of either PVC or Ethyfuge construction),
fitted with 1) a Micronel C500X-012EK-AB60 blower with a C501A-012AK-A battery
(consistent with the parts list in Section 7 of Attachment 6.6.6 to Ref. 1) and 2) four
Scott PF 10 P3, or four Delta Protection P3, high efficiency particulate filter cartridges.
All four filter cartridges must be matching and replaced as a set.

2, Procedures for use of the suit systems are integrated into the respiratory programs
required by Subpart H of 10 CFR Part 20. Fit testing of user is not applicable to fully
encapsulating suits. Prior to use, wearers are trained on these conditions of use as well
as the emergency escape features of the suits.

3. Suits are used in accordance with recommendations in Attachments 6.6.4, 6.6.5, and
6.6.6 of Reference 1.



5.0

Suit enclosures are single use only, and are discarded after use. Unused suit
enclosures are stored in their original manufacturer's packing (in an environment not
colder than 32 deg. F, nor hotter than 140 deg. F), with a maximum storage shelf-life of
3 years. Suits are not to come in contact with anything colder than 41 deg. F, nor hotter
than 140 deg. F, during use.

Suits are donned with a fully charged battery pack installed on the blower.
The maximum period of use (timed from a fully charged battery), is 4 hours with the
blower set at 600 I/min, and 7 hours with the blower at the 400 I/min setting.

Suits are used only in atmospheres containing specific contaminants in concentrations
that are not IDLH, as given in Reference 5, and have an oxygen content of at least
19.5 percent by volume.

Communication channels are established with the Delta Protection to report any defects
experienced with the device, and ensure that any manufacturer’s notifications
concerning the suit systems are received in a timely manner.

CONCLUSION

Based on the NRC staff’s review of the referenced TR, the NRC staff concludes that the use of
the Mururoa BLU (PVC or Ethyfuge) protective suit systems, consistent with the configuration
and conditions of use noted above, is in accordance with the requirements of

10 CFR Part 20. Granting an approval for the use of these suits with an APF of 2000, against
airborne particulate contamination, will improve overall worker safety while working in high
surface contaminated areas, and in high and potentially high airborne radioactivity areas,
satisfies the 10 CFR Part 20 ALARA requirements, and is, therefore, acceptable.

6.0
1.
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Attachment: Resolution of Draft SE Comments



RESOLUTION OF DELTA PROTECTION/BACOU DALLOZ

ON DRAFT SAFETY EVALUATION FOR TOPICAL REPORT MURUBLUOSNP, REVISION 0,

“TOPICAL REPORT FOR DELTA PROTECTION MURUROA BLU SUIT SYSTEMS”

By letter dated March 27, 2006, Delta Protection/Bacou Dalloz provided comments on the
safety evaluation (SE) for MURUBLUOSNP, Revision 0, “Topical Report for Delta Protection
Mururoa BLU Suit Systems.” The NRC staff agrees with the Delta Protection/Bacou Dalloz
comments and the modifications suggested by Delta Protection/Bacou Dalloz have been made
to the final SE, as provided in the following table.

Table

Delta Protection/Bacou Dalloz Comments on the Draft SE for MURUBLUOSNP

No. Draft SE Delta Protection/Bacou Dalloz NRC Staff
Reference Comments Resolution
1. Page 2, Line 29 Change “NISOH” to “NIOSH" Adopted
2. Page 3, Line 13 Change “INPS” to “BIA” Adopted
3. Page 4, Line 16 Change “in accordance with IPSN Adopted

requirements” to “in accordance
with CE PPE directive 89/686/EEC
dated October 8, 1996, and the
European Notified Body
requirement”

4, Page 4, Line 19 Change “IPSN” to “Notified Body” Adopted

Page 4, Line 29 Change “C500-012ER-AB&0" to Adopted
“C500-012EK-AB60”

6. Page 5, Line 17 Change “Ethylfuge” to “Ethyfuge” Adopted
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December 13, 2005
Gary Zimmerman
Business Development Manager
Delta Protection/Bacou Dalloz
4200 St. Laurent Boulevard
Montreal, Quebec, Canada H2W-2R2

SUBJECT: ACCEPTANCE FOR REVIEW OF DELTA PROTECTION/BACOU DALLOZ
TOPICAL REPORT MURUBLUOSNP, “TOPICAL REPORT FOR DELTA
PROTECTION MURUROA BLU SUIT SYSTEMS" (TAC NO. MC8994)

Dear Mr. Zimmerman:

By letter dated October 27, 2005, Delta Protection/Bacou Dalloz submitted for U.S. Nuclear
Regulatory Commission (NRC) staff review Topical Report (TR) MURUBLUOSNP, “Topical
Report for Delta Protection Mururoa BLU Suit Systems.” The NRC staff has performed an
acceptance review of the MURUBLUOSNP TR. We have found that the material presented is
sufficient to begin our comprehensive review. The NRC staff expects to issue its request for
additional information by December 28, 2005, and issue its draft safety evaluation by March 31,
2006, and estimates that the review will require approximately 150 staff hours including project
management time. The review schedule milestones and estimated review costs were
discussed and agreed upon in a telephone conference between you and the NRC staff on
December 6, 2005.

Section 170.21 of Title 10 of the Code of Federal Regulations requires that TRs are subject to
fees based on the full cost of the review. You did not request a fee waiver; therefore, NRC staff
hours will be billed accordingly.

Sincerely,

IRA/

Daniel S. Collins, Acting Branch Chief
Special Projects Branch

Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 739



Thursday, January 26, 2005

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington D.C. 20555-0001

Subject: Response to RAI for Topical Report # MURUBLUOSNP
Mururoa BLU Self Fed Encapsulating Suits

This letter provides Delta Protection’s response to your RAI sent on Dec 27, 2005.
Please accept the response structure that was advised to us. In addition, I am supplying

you additional information regarding air- flow and runtimes at both 400 and 600 I/min.

Should you have any additional questions, please do not hesitate to contact me at your
earliest convenience.

Sincerely,
Gary Zimmermann
Business Development Manager

Delta Protection/Bacou Dalloz.

Encl.



DELTA PROTECTION MURUROA BLU SINGLE USE SUITS
RESPONSES TO NRC REQUEST FOR ADDITIONAL INFORMATION

QUESTION 1

Page 9 of Topical Report MURUBLUOSNP and page 1 of Attachment 10, “Side by Side
Comparison of Proposed PAPR standard/Mururoa BLU suit system”, indicate that the
filters can be reused with the BLU suits. These statements appear to contradict the
“Instructions for Use” (Attachments 4 and 5) which indicate that the filters are single use
only. Please clarify whether the filters can be reused. If so, provide the recommended test
protocol to ensure that used filters are acceptable for re-use.

RESPONSE

Because Mururoa BLU suits are used in areas which are non radiological, such as
pharmaceutical manufacturing plants and Biological Level 4 laboratories, the filters can
be used on numerous occasions. However, since the suits will be used where the risk for
air-borne radiological contamination exists at various sites under NRC jurisdiction, we
recommend that the filters be used only once.

QUESTION 2

The minimum battery life (suit use time) is noted as 4 hours with the blower set at 600
/min. However, Topical Report MURUBLUOSNP requests the approval to also allow the
suit to be used with the blower set at 400 I/min, which enables the blower to operate for
“longer periods of time”. Please provide the recommended “nominal” suit use time for
the 400 I/min setting. What are the factors that may increase of decrease this use time? If
appropriate, please provide supportive quantitative data.

RESPONSE

The nominal suit use time at 400 /min should be 7 hours. Please consult with our
enclosed “Battery Runtime Diagram” which shows the blowing unit performance and run
time. The chart indicates that the unit can supply appropriate air flow at 400 I/min for
over 500 minutes. This represents over 8 hours of operation. We are not aware of any
factors that would increase or decrease the use time in radiological applications such as
power plants and decommissioning sites etc.

QUESTION 3

How does the manufacturer expect the user to routinely determine the end of battery life? !
Stay in the suit until the low battery voltage alarm sounds? If so, please address the risk \



to the wearer using this approach (i.e., What are the airflow characteristics during the 15
minutes between low voltage alarm and the system shutdown?)

RESPONSE

The user must insure that the battery is fully charged before entering the contaminated
environment. That way he is insured of maximum performance. A fully charged battery

. is selected by verifying the batteries “state of charge” on the charging unit. A “solid
light” indication means that the battery is fully charged. The unit is designed to alarm the
user when there is 15 minutes remaining. During those 15 minutes, the blowing unit
maintains it’s selected maximum output of 400 or 600 I/min. There is no danger to the
user, as he has both the protection and enough time to leave the contaminated area. Please
consult “Batterie Runtime Diagrams” for 400 and 600 I/min which have been enclosed.
Another added level of safety is that the suit environment is pressurized, whereby
allowing the worker additional time to leave the work environment and undress should
the blowing unit cease to function.

QUESTION 4

Page 10 of Topical Report MURUBLUOSNP indicates that “Delta Protection” has in
place a vendor-user alert system”. Please verify that this system will be used to notify all
users of any defects reported to Delta Protection that can effect the BLU suit fit, form, or
function.

RESPONSE

In addition to receiving information from our distributors and end users, Delta Protection
will notify all users of any defects reported to Delta Protection, or that are generated by
Delta Protection to all our users and distributors that can effect the BLU suit fit, form or
function. These advisories form part of our Quality Assurance Program.



March 9, 2006
Gary Zimmerman
Business Development Manager
Delta Protection/Bacou Dalloz
4200 St. Laurent Boulevard
Montreal, Quebec, Canada H2W-2R2

SUBJECT: DRAFT SAFETY EVALUATION FOR TOPICAL REPORT (TR) MURUBLUOSNP,
“TOPICAL REPORT FOR DELTA PROTECTION MURUROA BLU SUIT
SYSTEMS” (TAC NO. MC8994)

Dear Mr. Zimmerman:

On October 27, 2005, Delta Protection/Bacou Dalloz submitted MURUBLUGSNP, “Topical
Report for Delta Protection Mururoa BLU Suit Systems,” to the U.S. Nuclear Regulatory
Commission (NRC) staff for review. Enclosed for Delta Protection/Bacou Dalloz review and
comment is a copy of the NRC staff's draft safety evaluation (SE) for the TR.

Twenty working days are provided to you to comment on any factual errors or clarify concerns
contained in the SE. The final SE will be issued after making any necessary changes and will
be made publicly available. The NRC staff’s disposition of your comments on the draft SE will
be discussed in the final SE.

To facilitate the NRC staff’'s review of your comments, please provide a marked-up copy of the
draft SE showing proposed changes and provide a summary table of the proposed changes.

If you have any questions, please contact Mr. Quynh Nguyen at 301-415-8123.

Sincerely,

/RA by RGramm for/
Daniel S. Collins, Acting Branch Chief
Special Projects Branch
Division of Policy and Rulemaking
Office of Nuclear Reactor Regulation

Project No. 739

Enclosure: Draft SE
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SUBJECT: DRAFT SAFETY EVALUATION FOR TOPICAL REPORT (TR) MURUBLUOSNP,
“TOPICAL REPORT FOR DELTA PROTECTION MURUROA BLU SUIT
SYSTEMS" (TAC NO. MC8994)

Dear Mr. Zimmerman:

On October 27, 2005, Delta Protection/Bacou Dalloz submitted MURUBLUOSNP, “Topical
Report for Delta Protection Mururoa BLU Suit Systems,” to the U.S. Nuclear Regulatory
Commission (NRC) staff for review. Enclosed for Delta Protection/Bacou Dalloz review and
comment is a copy of the NRC staff's draft safety evaluation (SE) for the TR.

Twenty working days are provided to you to comment on any factual errors or clarify concerns
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

MURUBLUOSNP, “TOPICAL REPORT FOR DELTA

PROTECTION MURUROA BLU SUIT SYSTEMS"

DELTA PROTECTION/BACOU DALLOZ

PROJECT NO. 739

1.0 INTRODUCTION AND BACKGROUND

By letter dated October 27, 2005 (Ref. 1), as supplemented by letter dated January 26, 2006
(Ref. 2), Delta Protection, a member of the Bacou Dalloz group of personal safety equipment
manufacture and supply companies, submitted a topical report (TR) concerning the BLU
models of their Mururoa respiratory protection suits for Nuclear Regulatory Commission (NRC)
review and approval. The TR covers two suit systems, the Mururoa BLU Ethyfuge, and the
Mururoa BLU PVC. These suits differ only in the composition of the material with which the suit
enclosures are made. The BLU model suits combine the powered air filtration feature of a
powered-air-purifying respirator (PAPR) with the suit enclosure design of the Delta Protection
Mururoa V4, supplied air suit systems. The air purifying feature of the BLU models eliminates
the need for a breathable air distribution system (external manifold, regulator, air line hose, etc.)
associated with a supplied air suit system.

Bacou Dalloz is a multi-national group of companies with extensive experience in the production
and supply of occupational personal protective equipment. They have over 20 years of
successful use with Mururoa style (and similar models) suits in European power plants. Their
products must be certified to European Committee (EC) Standards, as established by the
Institute for Nuclear Protection and Security (INPS), the European certifying agency
comparable to National Institute for Safety and Health (NIOSH).

The Delta Protection Mururoa BLU suits have a hybrid design for a respiratory protection
device. The BLU design combines the powered air filtration of a PAPR with the suit enclosure
design of the Delta Protection Mururoa V4 models of air supplied suits. The Mururoa BLU has
an advantage over air supplied suits since wearers’ movements are not restricted by an air line
hose. Also, eliminating the need to set up an air distribution system at the work site saves time
and overall radiation exposure. However, since the suit supplies filtered ambient air to the
wearer, they are only effective against particulate airborne contamination. In addition, the suits
are designed to be used only in atmospheres containing specific contaminants in
concentrations that are not immediately dangerous to life or health (IDLH) and have an oxygen
content of at least 19.5 percent by volume.

In June of 2003, the NRC granted the Duke Power Company approval to use the F1 and MTH2
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(supplied air) models of the Delta Protection Mururoa V4 suits (Ref. 3). Subsequently, the NRC
has, on a case-by-case basis, reviewed and granted more than 40 approvals for use of the
MTH2 and F1 models of the Mururoa suits. The purpose of this TR review is to increase the
efficiency of NRC reviews by providing a single technical basis and approval that can be
referenced by licensees in future approval requests under Section 20.1703(b) of the Code of
Federal Regulations.

2.0 REGULATORY EVALUATION

Part 20, “Standards for Protection Against Radiation,” Subpart H, “Respiratory Protection and
Controls to Restrict Internal Exposure in Restricted Areas,” provides for the use of respiratory
protection equipment (respirators) for protection against airborne radioactive materials.

Section 20.1703(a) requires respiratory equipment be certified by the National Institute for
Safety and Health/Mine Safety and Health Administration (NIOSH/MSHA) when used to limit
the worker intakes of radioactive materials. Currently, there is no NIOSH certification schedule
for full body encapsulating suits, such as the Delta Protection Mururoa models.

Section 20.1703(b) permits licensees to apply to the Commission for authorization to use
respiratory equipment that has not been tested and certified by NIOSH. This regulation
requires the licensee to demonstrate by appropriate testing that a respirator is capable of safely
providing the necessary level of user protection under the anticipated conditions of use. As
noted above, the NRC has approved, on a case-by-case basis, several licensee requests to use
the Delta Protection air supplied models of the Mururoa suits. These approvals were based on
the technical testing and certification by the applicable European certifying authorities.

European Standards EN 1073-1:1998, "Protective clothing against radioactive contamination,”
and EN 12941:1998, “Respiratory protective devices - Powered filtering devices incorporating a
helmet or a hood - Requirements, testing, marking,” is used as the technical basis for
European certification of the Mururoa BLU suits.

Criteria and background information used for the NRC staff's evaluation include 10 CFR

Part 20, Subpart H; Regulatory Guide 8.15, Revision 1, “Acceptable Programs for Respiratory
Protection”; NUREG/CR-0041, Revision 1, “Manual of Respiratory Protection Against Airborne
Radioactive Materials”; 30 CFR Part 11, NISOH testing and certification regulations;
LA-10156-MS, “Acceptance-Testing Procedures for Air-Line Supplied-Air Suits,” June 1984,
NIOSH DRAFT for COMMENT, “Concept for Industrial Powered, Air-purifying Respirator
Standard,” May 30, 2005; and ANSI Z88.2-1992, “American National Standard Practices for
Respiratory Protection.”

NRC guidance provided in NUREG/CR-0041 encourages the use of suits, noting that, in certain
work environments, air-supplied suits may be the best respiratory application when factoring in
heat stress, minimizing skin contamination, and maintaining worker doses as low as reasonably
achievable (ALARA).

3.0 TECHNICAL EVALUATION

As part of the technical basis to support NRC approval, Delta Protection provided the European
safety certifications of the Mururoa BLU suits. EC Type Examination Certificates, were issued
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by the German certifying body, BIA, for the Mururoa BLU PVC model (Attachment 6.6.1 to
Ref. 1) and the Mururoa BLU Ethyfuge model (Attachment 6.6.2 to Ref. 1), dated

October 10, 2004. Since there is currently no single performance standard applicable to
powered-air-purifying, fully encapsulating suit devices, BIA certified the Mururoa BLU suits
against the applicable criteria in EC Standards EN 1073-1:1998, "Protective clothing against
radioactive contamination,” and EN 12941:1998, “Respiratory protective devices - Powered
filtering devices incorporating a helmet or a hood - Requirements, testing, marking,”
(Attachments 6.6.8 and 6.6.9 to Reference 1, respectively).

The EC Standards, used to certify the Mururoa BLU models, are generally consistent with the
pertinent acceptance criteria provided in the Los Alamos National Laboratory Report used to
test and authorize the use of air-supplied suits at U.S. Department of Energy sites

(Ref. 4) and the proposed revised NIOSH standards for industrial PAPRs (Ref. 5).

The INPS certification testing regime was broadly based and included a range of various
functional areas, including suit material strength/tear and puncture resistance, material
flammability, wearer comfort, noise level, wearer visibility, air flow, carbon dioxide
concentrations, and degree of contaminate in-leakage during a series of varied simulated work
practices/exercises. Both models passed all required tests and both provided a measured
average protection level (fit factor) of at least 20,000. Measured in a simulated work
environment, a fit factor is the ratio of contaminate concentration outside the suit, to the
contaminate concentration inside the suit. Given an overall measured fit factor of 20,000
(averaged over all exercise activities), allowing an Assigned Protection Factor (APF) of 2,000
provides a conservative safety factor for estimating the actual protection provided to the user by
the suit in the actual working environment. Generally, APF’s are lower than fit factors for all
types of respirators, as workplace demands are typically greater (higher heat and humidity,
longer work durations, greater worker fatigue, etc.) on the respirator user than simulated work
activities in a laboratory setting.

The Mururoa BLU suits are constructed with the following design features common with other
Mururoa models: (1) Dual zippers (metal zipper inside and plastic zipper outside), (2) welded
sleeve to insert communication cable, (3) a removable strip near the mouth that could be used
for emergency breathing in case of loss of supplied air, (4) an egress strip stretching from left
arm, over the head, to the right arm that is used for undressing and for self-rescue in an
emergency, such as loss of supplied air, (6) dual magnetic exhaust valves that provide
ventilation, and relief of excess pressure in case the suit is squeezed/pinched unexpectedly,
(6) air flow to hands, feet, face, and chest, (7) low noise levels (less than 75 dB at maximum
rated blower speed), and (8) reinforced elbows, knees, and crotch areas.

In addition, the Mururoa BLU suits are fitted with a battery powered Micronel Powered Air
Purifying blower unit to provide air flow (optional rated settings of 600 I/min (20 cfm) or

400 Vmin (14 cfm)) to the suit. A pocket, internal to the suit, holds the blower with attached
battery pack in the small of the wearer’s back to minimize interference with suit movement.
This design minimizes contamination of the blowing unit and battery pack. Ambient air is drawn
in and filtered through four external high-efficiency filters and distributed throughout the suit
during use. The blower has an internal electronic controller to maintain the selected rated flow
output. In the event of a defective controller, the blower unit fails safe to its maximum speed.
Two warning alarms are also associated with the blower units that signal the wearer to leave
the work area and discontinue use of suit. A continuous tone, clearly audible to the wearer, is
sounded within the suit on a low battery voltage condition. The unit is designed to alarm when
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there are 15 minutes of use remaining. An intermittent tone is sounded if the air flow rate drops
below the rated setting. In the event of loss of air flow to the suit, the duel magnetic ventilation
valves shut, keeping the suit inflated and providing breathable air to the wearer for several
minutes. In addition, the wearer can easily extricate himself/herself by pulling off the mouth
strip and then opening the hood, or pulling the egress strip from either forearm over the head
toward the other forearm.

Based on these designed safety features, the NRC staff finds that the suit design provides for
easy and effective self-rescue, thus avoiding asphyxiation if the air flow is interrupted or lost.
As a result of external radiation levels present in typical job sites, suit users are typically
provided with radiological protection (RP) coverage (closed-circuit television or on scene RP
coverage, and continuous audio communication). This communication/coverage adds to the
assistance available to the suit wearer, if needed. Due to these design features of the suit,
coupled with required training of all suit users on escape methods, and limiting the use of the
suits to non-IDLH atmospheres, the requirement for standby rescue persons in

Section 20.1703(f) is not applicable.

Quality Assurance (QA) of the suits is in accordance with IPSN requirements. Delta Protection
is ISO 9001 registered. In addition to their internal QA program, an independent review by an
outside organization (ASQUAL) is conducted annually to assure that the manufactured suits are
consistent with IPSN certification. As part of the required QA program, Delta Protection
maintains a vendor-user alert system to provide timely reports to the end users if any
deviations, or deficiencies, should any arise.

Based on the testing data provided, these suits will provide the suit wearer with an adequate
level of protection, and with an adequate margin of safety and conservatism, while working in
airborne radioactivity areas. Both models are approved as a respiratory protection device with
an APF of 2000, against airborne particulate contamination, when used in accordance the
following configuration and conditions of use, relative to their form, fit, and function.

40 APPROVED DEVICE CONFIGURATION AND CONDITIONS OF USE

1. Mururoa BLU one-piece encapsulating suit (of either PVC or Ethyfuge construction),
fitted with 1) a Micronel C500X-012ER-A B60 blower with a C501A-012AK-A battery
(consistent with the parts list in Section 7 of Attachment 6.6.6 to Ref. 1) and 2) four
Scott PF 10 P3, or four Delta Protection P3, high efficiency particulate filter cartridges.
All four filter cartridges must be matching and replaced as a set.

2. Procedures for use of the suit systems are integrated into the respiratory programs
required by Subpart H of 10 CFR Part 20. Fit testing of user is not applicable to fully
encapsulating suits. Prior to use, wearers are trained on these conditions of use as well
as the emergency escape features of the suits.

3. Suits are used in accordance with recommendations in Attachments 6.6.4, 6.6.5, and
6.6.6 of Reference 1.
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Suit enclosures are single use only, and are discarded after use. Unused suit
enclosures are stored in their original manufacturer's packing (in an environment not
colder than 32 deg. F, nor hotter than 140 deg. F), with a maximum storage shelf-life of
3 years. Suits are not to come in contact with anything colder than 41 deg. F, nor hotter
than 140 deg. F, during use.

Suits are donned with a fully charged battery pack installed on the blower.
The maximum period of use (timed from a fully charged battery), is 4 hours with the
blower set at 600 I/min, and 7 hours with the blower at the 400 I/min setting.

Suits are used only in atmospheres containing specific contaminants in concentrations
that are not IDLH, as given in Reference 5, and have an oxygen content of at least
19.5 percent by volume.

Communication channels are established with the Delta Protection to report any defects
experienced with the device, and ensure that any manufacturer's notifications
concerning the suit systems are received in a timely manner.

CONCLUSION

Based on the NRC staff’s review of the referenced TR, the NRC staff concludes that the use of
the Mururoa BLU (PVC or Ethylfuge) protective suit systems, consistent with the configuration
and conditions of use noted above, is in accordance with the requirements of

10 CFR Part 20. Granting an approval for the use of these suits with an APF of 2000, against
airborne particulate contamination, will improve overall worker safety while working in high
surface contaminated areas, and in high and potentially high airborne radioactivity areas,
satisfies the 10 CFR Part 20 ALARA requirements, and is, therefore, acceptable.

6.0
1.
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Gentlemen:

A part number of 0327681 Is assigned to the protective screen and gasket
where the filter mates with the blower unit.

Gary

*Quynh Nguyen® <QTN@nrc.qgov>
01/10/2006 03:12 PM

To
<GZimmermann@bacou-dalloz.com>
<

"Roger Pedersen" <RLP1@nrc.qov>
Subject

1/10/06 Phone Call

Gary,

1) In regard to Gary’s question about the listing of artide numbers and
certifications, Roger wants to verify that the part number for O-rings are
induded to ensure that the suits are fully defined so that users will not
substitute parts which may adversely affect the suit's perforrnance.

2) Gary's cell phone cannot be reached from NRC HQ.

3) RAIs from Gary are expected in 7-10 days and will be fulty docketed.

4) The Attachments 6.6.1 to 6.6.10 will be dearly labelled for reference
and readability purposes.

Thanks!
Quynh
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Monday March 27, 2006

U.S. Nuclear Regulatory Commission
Washington D.C.
20555-0001

Attention: Document Control Desk

Subject: Summary Table of Proposed Changes to Draft Safety Evaluation For
Topical Report (TR) MURUBLUOSNP, “Topical Report For Delta Protection
Mururoa BLU Suit Systems” (TAC No. MC8994).

The following changes to the draft SE will clarify and finalize the report in a precise
manner. They are as follows.

1

2)

3)

4

5)

6)

Page 3, second paragraph: Please replace “INPS” by “BIA”. This is the notified
body for the BLU system.

Page 4, paragraph 3: QA first line. “In accordance with IPSN requirements”

should be replaced by, “In accordance with CE PPE directive 89/686/EEC dated
08 10 1996, and the European Notified Body requirement.

Page 4 paragraph 3, line 4: replace “IPSN” by the “Notified Body”

Page 2, under 2.0 Regulatory Evaluation 4™ line: Please change “NISOH” to
“NIOSH”.

Chapter 4.1 line 2: The blower reference should be “C500-012EK-AB60” instead
of C500-012ER-AB60.

Page 5 under Conclusion 5.0: The 2" line “ethylfuge” should read “Ethyfuge”

We trust the above changes can be implemented as quickly as possible. We look forward
to your final safety evaluation (SE).

Sincerely,

Gary Zimmermann
Delta Protection/Bacou-Dalloz
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10/27/2005

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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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.

Sincerely,
Gary Zimmermann

Business Development Manager
Delta Protection/Bacou Dalloz
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TOPICAL REPORT SUBMITTAL OF DELTA PROTECTION MURUROA BLU SINGLE
USE ENCAPSULATING SUITS”
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6.2 Suit Construction and Blowing Unit....... ... e 8
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6.4 Implementation....... oo e e e e e e aaas 10

8.5 CONCIUSION. .. .ceiit it i it e s eree e eeneeee senenraanansaensnnseneesensna 1]

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

668 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 ensembile.

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
51 Requirements of 10CFR20.1703 and Appendix A
The following regulétory 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 controlier, 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 wili
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
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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 fiiters. 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

. - . Benfsgenossenschaftliches
in the BG-PRUFZERT v B IA lnstr;t';gfﬁr Arbeitsschutz

[testing and certification system of
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, du Berret

holder:

(Customer) 30200 Bagnols-sur-Ceze / France

Name and address Delta Protection

of the curer: Z.A. du Berret

manulacturer: 30200 Bagnols-sur-Ceze / France

Reference of the client:  Reference of the testing and Date of issue:
certificate bodies: 15.10.2004
PP/R6/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
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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/R&/HD

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

Home address: Tel.: +49 (0) 2241 231-02 Please address letters to the
Alte HeerstraBBe 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
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professional éssociations] [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)
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Page 2 of testreport no. 200322218/2160 asof 07.10.2004

3 Testing
3.1 Type of test
3.2 Daté of test
3.3 Test method, requirements

4 Assessment, sditability
(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.

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'th_is 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
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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
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Test protocol

1 BASIS OF TESTING: DIN EN 1073-1:1998 table 1 (Without flame
resistance) and section 4.4.1

2 TYPE OF TESTING: Type examination

3 CUSTOMER: Delta Protection
TEST SPECIMEN
4.1 Version: ventilated protection suit for single use
colour: white
4.2 Designation: Mururoa Blu PVC
4.3 Identification: Mururoa Blu PVC
5 TESTING
5.1 Materials
5.1.1 Abrasion resistance
Test method: DIN EN 530 method 2
Abrasion agent 00 (BS 871) with 9 kPa surface
pressure

5.1.2 Perforation resistance

Test method: DIN EN 863 : 1995
5.1.3 Tear resistance

Test method: EN ISO 9073-4 : 1997
5.1.4 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.

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

DUNAH WN =

At least performance level 1 must be obtained.

6.1.2 Test result
-+ Matedal [~ 'Numberofobtainedcycles -
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:

rmance 3| iPerforation resistance INJ:
1 > 10
2 > 50
3 > 100

At least performance level 1 must be obtained.

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

i \
The test results apply to the tested object only.
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Institut fur Arbeitsschutz
6.2.2 Test result
__ Matenal /SpeGmen | Perforation resistance [N]
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]
. > 2

> 10

> 20

> 40

> 80

> 150

AU H WN =

At least performance level 1 must be obtained.

6.3.2 Test result
PVC ROSE 9013 A-20/100 in longitudinal direction in cross direction
38.0 26.3

For the classification into the performance level the lowest value must be used.

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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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

Y Seam type 1 Tear at the clamp
Seam type 2 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 fir Arbeitsschutz — BIA
On behalf of

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

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

Test Report.
v/ The test results apply to the tested object only.
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European notifying bodies
Identification number 0121

W BIA Ergsencholiche:

[BG-Institute for occupational safety andhealth]

EC Type Examination Certificate 0401120

Name and address Delta Protection
of the certificate Z.A. du Berret

Certificate number

holder:

(Customer) 30200 Bagnols-sur-Ceze / France
Name and address Delta Protection

of the Z.A. du Berret

manufacturer:

Reference of the client:  Reference of the testing and
certificate bodies:
PP/R6/Tob

30200 Bagnols-sur-Ceze / France

Date of issue:
15.10.2004

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
DIN EN 12941:

11998
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
<<Signature illegible>>
(Prof. Dr. rer. nat. Dietmar Reinert)

Certification officer
<<Signature illegible>>
(Dr.-Ing. Horst Kleine)

Postal address:

Address:
Alte HeerstraBBe 111

Telephone: +49 (0) 2241/231-02
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

¢  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. 20(1)322219/2160 from 07.10.2004, BIA, Sankt Augustin

3.2 Test report no. 206323085/2120 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/R&/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 Q Bf l:lsltfslt?l?;zis:::)secl::sf(t:uzl:zes

professional associations] [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 fir Arbeitsschutz

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:

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



BIA

Berufsgenossenschaftliches
Institut fiir Arbeitsschutz

Page 4 of test report no. 200322219/2160 asof 07.10.2004

Test protocol

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

2 TYPE OF TESTING: Type examination

3 CUSTOMER: Delta Protection
TEST SPECIMEN
4.1 Version: ventilated protection suit for single use
colour: white
4.2 Designation: Mururoa Blu ETHYFUGE
4.3 Identification: Mururoa Biu ETHYFUGE
5 TESTING
5.1 Materials
5.1.1 Abrasion resistance
Test method: DIN EN 530 method 2
abrasion agent 00 (BS 871) with 9 kPa surface
pressure

5.1.2 Perforation resistance

Test method: DIN EN 863 : 1995
5.1.3 Tear resistance

Test method: EN ISO 9073-4 : 1997
5.1.4 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.

- <
The test results apply to the tested object only.
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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 | Numberof cycles
> 10

> 100

> 500

> 1000

> 1500

> 2000

AU D WN =

At least performance level 1 must be obtained.

6.1.2 Test result
T WMatenal | _ Numberofobtained cydes
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: jfPerforationresistance’ I NJ
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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6.2.2 Test result
__ Material [ Speamen | 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

AN hHhWN =

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

____MatenaljiSpecmen .y af ~dearresistanceIN]
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.

nerequirementisimet
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.

- <
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 type 1 79 ' Tear at the clamp
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 fur Arbeitsschutz — BIA
On behalf of -

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

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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2.1

2.2

2.3

24

2.5

Requested by

Specimen tested

Manufacturer

Type and description

Description

Purpose

Date of manufacture

Miscellaneous

Date : 18.06.2004

TEST REPORT

No. 200323085/2120

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

Fan-assisted ventilated contamination protection garment
Delta Protection

Z. A. du Berret

30200 Bagnols-sur-Ceze

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

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

Protective garment offering contamination protection with
turbine and four particle filters

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 the battery charged:

4 hours

2003

@ BIA
Berufsgenossenschaftliches

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

3.1 Type of test

3.2 Date of test

3.3 Test methods and bases

4 Appreciation, fitness
for use

Miscellaneous information

Construction type test
February to May 2004
EN 1073-1: 1998 and EN 12941: 1998

Fan-assisted ventilated contamination protection garments
Mururoa Blu Ethyfuge and Mururoa Blu PVC fitted out as
described in point 2.2 meet the requirements for device class
TH3 PSL.

Further, fan-assisted contamination protection garments
Mururoa Blu Ethyfuge and Mururoa Blu PVC fitted out as
described in point 2.2 meet the requirements provided under
4.4.2,4.5, 4.6, 4.8,4.11, 4,12, 4.13 and 4.14, and flame
resistance to 4.2 under EN 1073-1: 1998 and also meet the
requirements under 4.3 relating to the class 4 protection
factor rating.

Points 8 (identification) and 9 (instructions for use) under EN 12941: 1998 were not tested.
This test report only applies to the fan-assisted contamination protection garment fitted out as
described in point 2.2 that is designed to be used with four filters.

Compliance with point 5 of the protocol enclosed is required.

5 Validity of the test report

The results found are only applicable to the tested objects.

Restrictions on the validity and use of this test report:

6 General information

This test report comprise§

@ pages.

Pages 1 to 3 contain the overall test result and may only be published in full.
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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 association 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



BIA
Berufsgenossenschaftliches Page 4 of test report 200332085/2120 asof 18.06.04
Institut fur Arbeitsschutz

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 class: 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 claimed 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 class 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 I/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 ©oh) [I/min] Q (4h) [l/min] U AL [V] U min [V]
volume [l/min]
600 618 609 104 10.6
600 613 604 10.4 10.7

Avec  Q n = initial output volume
Q (a1 = 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 600I/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, 1/5
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 [ma/m°] 428 435
Accumulation value [mg*h/m?] 214 216
Initial output volume [I/min] 605 618
Qutput 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

12.2
12.3

Requirements

Maximum filter permeation degree 0.2%
Output volume: 150 I/min
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 {/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
2 0.003 | 0.003 | 0.002 | 0.004 | 0.002 | 0.003 | 0.005 | 0.003 | 0.002 | 0.004
3 0.004 | 0.001 | 0.002 | 0.004 | 0.003 | 0.004 | 0.003 | 0.003 | 0.002 | 0.004
4 0.003 | 0.007 | 0.003 | 0.009 | 0.004 | 0.009 | 0.004 | 0.002 | 0.001 | 0.004
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
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.

23.1  Assessment by wearers of device 1
Putting on and taking off: second person required
Accessibility of all control systems: no remark
Weight distribution: no complaint
Safety of connecting pieces and connections: no complaint
Resistance to fogging of the sight window: no complaint
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

23.2  Assessment by wearers of device 2
Putting on and taking off: second person required
Accessibility of all control systems: no complaint
Weight distribution: no complaint
Safety of connecting pieces and connections: no complaint
Resistance to fogging of the sight window: no complaint
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

23.3  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 complaint
no complaint
no complaint
no complaint
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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:

24, Carbon dioxide in the inspired air

24.1  Requirement

no complaint
no complaint
legible

no complaint
no complaint
no complaint
no complaint
adequate alert signal
no complaint
no complaint
none

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. Field of vision through the helmet

25.1  Requirement

Main field of vision: 270%
Secondary field of vision: >80 %

25.2  Test results

Main field of vision

Secondary field of vision

100

100

The requirement was met.

26. Mass of the respiratory protection device

Fan
Accumulator
4 filters
Protective suit

Total mass (5 kg max)

Mass carried on

the head (1.5 kg max)

0.96 kg
141 kg
0.56 kg
2.00 kg
493 kg
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
fiir Arbeitsschutz — BIA -

PP Manager

Christoph Thelen, engineer Werner Piontkowski
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VENTILATED PROTECTIVE CLOTHING FOR ONE-TIME USE, "BLOWER SUPPORTED" TYPE
(VENTILATED AND INTERNALLY PRESSURIZED) AGAINST PARTICULATE RADIOACTIVE
CONTAMINATION; ACCORDING TO STANDARD EN 1073-1 (March 1998)

The instructions for use have to be read and respected.

« The selection and use of an individual protective suit must conform to the European guidelines EEC 89/656 of
30/11/1989.

* The user must first examine and evaluate the risks associated with the adoption and use of the individua! protective
suit selected.

« For this procedure, he will find guidance in the "Guide pour la sélection et I'utilisation des appareils de protection
respiratoire” (guidelines for the selection and use of breathing protection devices), published by AFNOR, no. $76-005
CR 529. Investigation by the user must also consider the hindrance to rapid doffing of the equipment in an emergency,
as well as the radiological consequences (radiation) to the person affected.

« This suit was developed for one-time use for protection against particulate radioactive hazards in accordance with
standard EN 1073-1 and its use can be extended to cover protection against particles of all kinds.

» This (protective) clothing must be used only under supervision by the group leader in charge, who must first verify
specifically that:

- This suit provides protection corresponding to the categories of hazard faced.

- The blowing unit of the ventilated suit is operating properly.

- The particle filters used (type PF 10 ref. 0312103 or type DP P3 ref. 17 86 000) afford the necessary
protection against the hazardous substances encountered during use.

- All use of the suit takes place under supervision (either by physical presence or by video link) and all life-
saving equipment is ready and available in case of emergency during the operation.

DESCRIPTION

The Mururoa BLU protective suit is used with a B60 blowing unit, delivering 400 or 600 Vminute {according to choice) and
P3PF10 or DPP3 filters. The suit protects the wearer (whole body) against harmful solid particles, splashes and soiling.

The equipment comprises a Mururoa BLU protective suit, a blowing unit, a battery, a charging device and 4 P3PF10 or DP P3

filters.

Selecting delivery of 400 I/min or 600 I/min: remove the rubber closure cap on the blowing unit unit to obtain access to the
setting plugs. Move the lower red plug to the left to set the fan to 400 I/min and to the right to set it to 600 I/min position. NB: do
not touch the top plug. Then fix the rubber closure cap back over the opening.

400 Vmin: @ 600 ¥/min: @

LIMITATIONS TO USE

The filter apparatus must not be used in an unknown environment. In case of any doubt, isolating protective devices
must be used, irrespective of the atmosphere present.

Only filters of type PF 10 (ref. 03 12 103) or type DP P3 (ref. 17 86 000) may be used.

The filtering apparatus should not be used in confined spaces (e.g. tunnels, tanks) or in conditions of lack of oxygen
or presence of heavy gases (e.g. carbon dioxide).

The filtering apparatus may only be used once if the air contains more than 18% oxygen by volume.

The particle filters do not give protection against gases or vapours.

The particle filters may only be used once against radioactive substances, micro-organisms (viruses, bacteria,
moulds) or enzymes.

Operating conditions: +5°C - +35°C, relative humidity less than 75%.




NO/848 196 T UK

NDICE - = MURUROA BLU PVC I\

DATE - 10-04 INSTRUCTIONS FOR USE DELTA PROTECTION

EPI 848 196 T 5 03 06 59 18 5
PAGE 2/4 304 66 %9 18 36

This protective clothing must be used with the blowing unit running. If the fan breaks down, the equipment no longer
provides breathing protection and excessive levels of carbon dioxide may build up. (Danger of suffocation!).

Before use, it is essential to check:

- the condition and integrity of the protective suit and the breathing pipe.
- the condition and integrity of the blowing unit and its battery (no chock or failure).
— the condition and integrity of the P3 filter.

BATTERY
The technology of the battery (NiMh) demands that it should be fully charged before use and between times. The battery must
therefore be removed and recharged each time it has been used. Nominal total recharging time is 8 hours.

CHARGING THE BATTERY

Charge the battery before use. Battery temperature before charging must be between +10°C and +30°C. Always use the
charger developed for use with the B60 blowing unit (the charger is supplied with the blowing unit). The battery must be
charged in a dry place at room temperature, away from direct sunlight and dust. Remove the battery block from the blowing unit
by means of the release device. Push the charging plug fully into the charger adapter.

Connect the battery charger to the electricity mains (110-240 V/50-60 Hz)
Battery charger warning light displays: Charging
L —— Maintaining charge

(D A battery cannot be used until the warning lights show " Maintaining charge ".
DONNING THE SUIT

- The wearer (of the protective clothing), aided by a dresser, conducts a visual inspection of the condition of the (protective)
clothing and its components, removes the transport protection (cardboard on the visor and inside the clothing) and the
protective film on the visor.

— He then lays the suit out flat and fits the blowing unit as follows:

- Insert the blowing unit in the pocket provided for the purpose

- Connect the pipe of the suit to the output of the blowing unit

- Screw in the 4 filter cartridges and check that they are firmly seated against the blowing unit {for a hermetic
seal).

Note: Fit the blowing unit with its fully charged battery (the battery clips into position under the blowing unit ).

Fitting:

- Push back the two lateral stainless steel closures

- Fit the battery under the bottom of the blowing unit, pushing in the plug

- Pull the closures up and push them back towards the middle of the battery to secure the fastening on both
sides.

Removal

- Pull the closures first outwards and then downwards to release the battery.

- He switches on the blowing unit and gets into the lower part of the suit through the opening at the back.

- His dresser then closes the two zip fasteners (sliding fastener + zip fastener) and ensures a hermetic seal by applying
adhesive tape over the whole length of the opening. He ties the laces of the overboots round the ankle.

- The wearer makes sure that the air supply, blowing unit and excess pressure valves are working properly by bending down
sharply several times.

- He can then enter the area of operations.

DOFFING THE SUIT

- The suit can be removed using the strip provided for the purpose. For this, the suit must still be ventilated. The dresser pulls
the orange strip that runs from wrist to wrist over the top of the helmet and rolls both the front and back parts so that the
contamination is inside and cannot come into contact with the wearer.

- It must be possible to remove the helmet quickly in case of need. Also pay attention to any other devices that could hinder
removal of the suit (external safety hamess, adhesive tape, etc.).

IMPORTANT

- Should the suit begin to lose air, if condensation begins to appear on the visor or the wearer feels unusual warmth, he should
leave the area of operations immediately.
- Remember that the suit remains pressurized for a little while, even after the air supply is interrupted.
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STORAGE

In original packaging, protected from light, at temperatures between +5°C and +45° C. Shelf life three years in original
packaging.

EMERGENCY DEVICE

Tearing off the safety strip on the front of the helmet enables the wearer to breathe the outside air.
If the wearer (of the protectlve suit) tears off the doffing strip, the upper part of his body can be disengaged from the garment

within 5 seconds.

BLOWING UNIT ALARM DEVICE ]
The blowing unit that supplies the protective suit is provided with two audible waming devices which are triggered as
follows:
o Low throughflow (e.g. filter blocked by a foreign body), intermittent signal - - - - - <=« - - -
o Weak battery (discharged battery), continuous signa! for several minutes.

Warning:immediately after the end of the weak battery alarm (up to 15 minutes, depending on equipment) the system goes
into safety mode and switches off the blowing unit automatically.
It is therefore vital to stop work as soon as the alarm sounds, as the potential danger is great.

If the blowing unit alarm sounds during operations:

- Leave the contaminated area immediately.

- Find the cause of the alarm (weak battery, blocked filter)
- Clear the problem before retumning to the contaminated zone.

ERGONOMICS

The materials employed as combined and presented are not hazardous or in any particular respect noxious (e.g. irritant to the
skin) for the wearer.

REMARKS
Disposable protective clothing

JECHNICAL CHARACTERISTICS OF THE MATERIALS

Type of test . Reference standard Performance grade

Bending strength Inapplicable, as one-time use
:i, 2 Abrasion strength Class 6 ( > 2000 cycles NF EN 530)
% 2 Perforation strength EN 1073-1 Class 1 (> 10N NF EN 863)
w & Tear strength Class 3 (> 20N NF EN ISO 9073-4)
=8 g Flame resistance Requirements met (EN 1146)

Strength of welded seams* Class 4 (> 125N ISO 5082)*
. e Protective clothing Class 4. Designates the nominal protection factor of

Results with respect to whole suit EN 10731 the suit (Class 4: nominal protection factor of 20 000)

*. Mechanical strength (to 1ISO 5082) of the doffing strip or safety strip also corresponds to Class 4.
**. The protection factor results were obtained in the laboratory, and may vary more or less under actual working conditions.
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Position:

The labels are located on both outlet valves on the helmet and the back of the suit.

1.

2.

Manufacturer

Model name

Main material of the garment, and its fire resistance according NFP 92 507 : M1

3.

NFG07184:8B

"Open book" pictogram: indication that the instructions for use should be read

4. EC mark. The garment conforms to standards relating to manufacture monitoring, type 11b in accordance with guidelines
89/686/EWG. 0334 is the identification number of the organization responsible for production control.

5.

EN 1073-1: Requirements and test methods for ventilated protective clothing against particulate radioactive contamination. IL:
Class 4 defines the nominal protection factor of the clothing (Class 4 nominal protection factor 20,000).

6.

7.

8.

9.

Garment size
Measurements of the different sizes.
Position for: date of manufacture, goods batch number and expiry date.

Number and reference of label checking

10. Certification of one-time use clothing to standard EN 1073-1

11. Internally ventilated type of protective clothing: type V4 V.

Gament EC certified by:

BIA
Berufsgenossenschaftliches Institut fur Arbeitssichutzt
Alte HeerstraBe 111
53754 Sankt Augustin - ALLEMAGNE
Telephone: +49 22 41 2 31-02 - Fax: +4922 4123122 34
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VENTILATED PROTECTIVE CLOTHING FOR ONE-TIME USE, "BLOWER SUPPORTED" TYPE
(VENTILATED AND INTERNALLY PRESSURIZED) AGAINST PARTICULATE RADIOACTIVE
CONTAMINATION; ACCORDING TO STANDARD EN 1073-1 (March 1998)

The instructions for use have to be read and respected.

¢ The selection and use of an individual protective suit must conform to the European guidelines EEC 83/656 of
30/11/1989.

* The user must first examine and evaluate the risks associated with the adoption and use of the individua! protective
suit selected.

o For this procedure, he will find guidance in the "Guide pour la sélection et ['utilisation des appareils de protection
respiratoire” (guidelines for the selection and use of breathing protection devices), published by AFNOR, no. $76-005
CR 529. Investigation by the user must also consider the hindrance to rapid doffing of the equipment in an emergency,
as well as the radiological consequences (radiation) to the person affected.

* This suit was developed for one-time use for protection against particulate radioactive hazards in accordance with

standard EN 1073-1 and its use can be extended to cover protection against particles of all kinds.

* This (protective) clothing must be used only under supervision by the group leader in charge, who must first verify
. specifically that:

- This suit provides protection corresponding to the categories of hazard faced.

- The blowing unit of the ventilated suit is operating properly.

- The particle filters used (type PF 10 ref. 0312103 or type DP P3 ref. 17 86 000) afford the necessary
protection against the hazardous substances encountered during use.

- All use of the suit takes place under supervision (either by physical presence or by video link) and all life-
saving equipment is ready and available in case of emergency during the operation.

DESCRIPTION

The Mururoa BLU protective suit is used with a B60 blowing unit, delivering 400 or 600 I/minute (according to choice) and
P3PF10 or DPP3 filters. The suit protects the wearer (whole body) against harmful solid particles, splashes and soiling.

The equipment comprises a Mururoa BLU protective suit, a blowing unit, a battery, a charging device and 4 P3PF10 or DP P3

filters.

Selecting delivery of 400 /min or 600 V/min: remove the rubber closure cap on the blowing unit unit to obtain access to the
setting plugs. Move the lower red plug to the left to set the fan to 400 I/min and to the right to set it to 600 I/min position. N8: do
not touch the top plug. Then fix the rubber closure cap back over the opening.

400 ¥/min: @ 600 U/min: @

LIMITATIONS TO USE

The filter apparatus must not be used in an unknown environment. In case of any doubt, isolating protective devices
must be used, irrespective of the atmosphere present.

Only filters of type PF 10 (ref. 03 12 103) or type DP P3 (ref. 17 86 000) may be used.

The filtering apparatus should not be used in confined spaces (e.g. tunnels, tanks) or in conditions of fack of oxygen
or presence of heavy gases (e.g. carbon dioxide).

The filtering apparatus may only be used once if the air contains more than 18% oxygen by volume.

The particle filters do not give protection against gases or vapours.

The particle filters may only be used once against radioactive substances, micro-organisms (viruses, bacteria,
moulds) or enzymes.

Operating conditions: +5°C - +35°C, relative humidity less than 75%.
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This protective clothing must be used with the blowing unit running. If the fan breaks down, the equipment no longer
provides breathing protection and excessive levels of carbon dioxide may build up. (Danger of suffocation!).

Before use, it is essential to check:

- the condition and integrity of the protective suit and the breathing pipe.
- the condition and integrity of the blowing unit and its battery (no chock or failure).
- the condition and integrity of the P3 filter.

BATTERY
The technology of the battery (NiMh) demands that it should be fully charged before use and between times. The battery must
therefore be removed and recharged each time it has been used. Nominal tota! recharging time is 8 hours.

CHARGING THE BATTERY

Charge the battery before use. Battery temperature before charging must be between +10°C and +30°C. Always use the
charger developed for use with the B60 blowing unit (the charger is supplied with the blowing unit). The battery must be
charged in a dry place at room temperature, away from direct sunlight and dust. Remove the battery block from the blowing unit
by means of the release device. Push the charging plug fully into the charger adapter.

Connect the battery charger to the electricity mains (110-240 V/50-60 Hz)
Battery charger waming light displays: Charging
’ ———————— Maintaining charge

D A battery cannot be used until the warning lights show " Maintaining charge ".
DONNING THE SUIT

- The wearer (of the protective clothing), aided by a dresser, conducts a visual inspection of the condition of the (protective)
clothing and its components, removes the transport protection (cardboard on the visor and inside the clothing) and the
protective film on the visor.

- He then lays the suit out flat and fits the blowing unit as follows:

- Insert the blowing unit in the pocket provided for the purpose

- Connect the pipe of the suit to the output of the blowing unit

- Screw in the 4 filter cartridges and check that they are firmly seated against the blowing unit (for a hermetic
seal).

Note: Fit the blowing unit with its fully charged battery (the battery clips into position under the blowing unit ).

Fitting:

- Push back the two lateral stainless steel closures

- Fit the battery under the bottom of the blowing unit, pushing in the plug

- Pull the closures up and push them back towards the middie of the battery to secure the fastening on both
sides.

Removal

- Pull the closures first outwards and then downwards to release the battery.

- He switches on the blowing unit and gets into the lower part of the suit through the opening at the back.

- His dresser then closes the two zip fasteners (sliding fastener + zip fastener) and ensures a hermetic seal by applying
adhesive tape over the whole length of the opening. He ties the laces of the overboots round the ankle.

- The wearer makes sure that the air supply, blowing unit and excess pressure valves are working properly by bending down
sharply several times.

- He can then enter the area of operations.

DOFFING THE SUIT

- The suit can be removed using the strip provided for the purpose. For this, the suit must still be ventilated. The dresser pulls
the blue strip that runs from wrist to wrist over the top of the heimet and rolls both the front and back parts so that the
contamination is inside and cannot come into contact with the wearer.

- 1t must be possible to remove the helmet quickly in case of need. Also pay attention to any other devices that could hinder
removal of the suit (external safety harness, adhesive tape, etc.).

IMPORTANT

- Should the suit begin to lose air, if condensation begins to appear on the visor or the wearer feels unusual warmth, he should
leave the area of operations immediately.
- Remember that the suit remains pressurized for a little while, even after the air supply is interrupted.
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STORAGE

In original packaging, protected from light, at temperatures between +5°C and +45° C. Shelf life three years in original

packaging.

EMERGENCY DEVICE

Tearing off the safety strip on the front of the helmet enables the wearer to breathe the outside air.
If the wearer (of the protective suit) tears off the doffing strip, the upper part of his body can be disengaged from the garment

- within § seconds.

BLOWING UNIT ALARM DEVICE
- The blowing unit that supplies the protective suit is provided with two audible waming devices which are triggered as

follows:
o Low throughflow (e.g. filter blocked by a foreign body), intermittent signat - ----------
o Weak battery (discharged battery), continuous signal for several minutes.

Warning:immediately after the end of the weak battery alarm (up to 15 minutes, depending on equipment) the system goes
into safety mode and switches off the blowing unit automatically.
It is therefore vital to stop work as soon as the alarm sounds, as the potential danger is great.
If the blowing unit alarm sounds during operations:
- Leave the contaminated area immediately.
- Find the cause of the alarm (weak battery, blocked filter)
- Clear the problem before retuming to the contaminated zone.
ERGONOMICS

The materials employed as combined and presented are not hazardous or in any particular respect noxious (e.g. irritant to the
skin) for the wearer.

REMARKS
Disposable protective clothing

TECHNICAL CHARACTERISTICS OF THE MATERIALS

Type of test Reference standard Performance grade
Bending strength Inapplicable, as one-time use

g, 7 Abrasion strength Class 6 ( > 2000 cycles NF EN 530)
s 2 Perforation strength EN 10731 Class 1 (> 10N NF EN 863)
w P Tear strength Class 3 ( > 20N NF EN ISO 9073-4)
=3 g Flame resistance Requirements met (EN 1146)

Strength of welded seams* Class 3 (> 75N 1SO 5082)*

. . i Protective clothing Class 4. Designates the nominal protection factor of

Results with respect to whole suit EN 10731 the suit (Class 4: nominal protection factor of 20 000)

*: Mechanical strength (to 1SO 5082) of the doffing strip or safety strip also corresponds to Class 3.
**. The protection factor results were obtained in the laboratory, and may vary more or less under actual working conditions.
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The labels are located on both outlet valves on the helmet and the back of the suit.

1.

2.

3

6.

Manufacturer

Model name

Main material of the garment

"Open book" pictogram: indication that the instructions for use should be read

EC mark. The garment conforms to standards relating to manufacture monitoring, type 11b in accordance with guidelines
89/686/EWG. 0334 is the identification number of the organization responsible for production control.

EN 1073-1: Requirements and test methods for ventilated protective clothing against particulate radioactive contamination. IL:
Class 4 defines the nominal protection factor of the clothing (Class 4 nomina! protection factor 20,000).

7.

Garment size

8. Measurements of the different sizes.

9. Position for: date of manufacture, goods batch number and expiry date.

10. Number and reference of label checking

11. Certification of one-time use clothing to standard EN 1073-1

12. Internally ventilated type of protective clothing: type V4 V.

Gament EC certified by:

BIA
Berufsgenossenschaftliches Institut fir Arbeitssichutzt
Alte Heerstrale 111
53754 Sankt Augustin - ALLEMAGNE
Telephone: +49 22 41 2 31-02 - Fax: +49224123122 34
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Compact Air Supply Unit (CASU)

Part No: C500X-012EK-A B30 300/200 Vmin

Part No: C500X-012EK-A B60 600/400 I/min

Class: EN12941: 1998 TH3 PSL

To be used with:

Battery Module C501A-012AK-A

Intercon Cable C502L-012XX-A

Cigarette Lighter Cable C503L-012XX-A

Power Supply C504L-230XX-A

Charger C510L-230XX-A

Flow Control C401X-500A9
"/
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1 important Instruction -

e ol
Bacou-Dalloz

- Caution: Carefully read this instruction and implement necessary steps as indicated before initial

use.

1.1 Application Field

- The BIthhg Unit BLU with corréspondung modules can be used in connection with an overall
protective suit for various applications.

- Particular standards and techmcal regulatxons have to be considered.

1.2  Description and ’Operating Mode (see ‘also 7 1 Explosuve Drawing)

- The blowmg unit BLU consnsts of 4 fi Iter threads Rd40 and the blower with electronics control.

- The unit is equipped with an Rd52-thread for the air hose.

- With the lever switch the BLU can be set ON and OFF.

- The air flow is pre-adjusted and marked by the colour of the service cover (see 1.5)

- The battery housing contains .the rechargeable NiMH batteries. The 4-pole-piug can be fixed to
both the blower housmg and the battery for chargmg

1.3 Insufficient Air Flow

- If the fan does not perform the required airflow the unit starts an intermittent warning signal "Low
Flow" (interval approx. 0.5 seconds). From the start of the warning signal there is a remaining
security running time of approx. 15 min at 20_:(_3.

1.4  Total discharge of Battery

- Battery end is signalised by a continuous warning signal "Low Battery". From the start of the
warning signal there is a remaining security running time of approx. 15 min at 20 °C.
- Caution: Afterwards the BLU has to"be switched off in order to avoid possible damage of the
battery (total discharge of the battery) )

1.5  Preparation of the Blowing Unit BLU

- Visual control in view of damages
- Are the 4 filters sealing placed correctly.?
- Check pre adjusted air flow by mean of service cover colour:

C500X-012EK-A
B60 :BLACK
B30 :RED

600 400 Ipm
300 200 Ilpm

I e T e e e
-, TR T

picture 1
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1.6 Filter

- Put the blowing unit into operation only with correctly screwed filters.

- Only use the specified DP PF10 or DP P3 filters.

- Caution: The unit performs the pre-adjusted airflow only with the specified filters. Non observing
may result in danger of life.

- Screw the filters in order that all sealings are pressed and the filter connections tight.

- Only use 4 filters of same type (changed same time).

2 Putting into operation of the Blower Unit BLU

- Various power connection/source possibilities:

= Standard battery (chapter 2.1)

= Battery via interconnection cable (chapter 2.2)

= External power supply 12 VDC (chapter 2.3 and chapter 2.5)

» External power supply 90-264 VAC (chapter 2.4 and chapter 2.6)
- Notice also chapter 1 2 "Operating Mode"

2.1 Operation directly from the battery module |

- Attach the battery module to the BLU unit (see picture 2)
- Caution: Only use fully charged batteries (see chapter 4 "Battery Loading")

SO R I e A ... picture 2

2.2 Battery function via interconnection cable

- Connect the battery module to the cable according to picture 3.
- Caution: Only use fully charged batteries (see chapter 4 "Battery Loading")

e et il picture 3

B 3 e Ve

- The battery module has to be attached separately.
- Unlocking device according to picture 4

DELTA PROTECTION
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picture 4
2.3  External power with cigarette lighter connector 12VDC

- This cable can be directly connected to the battery module. The cigarette connector fits into an
ordinary car cigarette lighter plug. .

- Caution: The Blowing unit BLU cannot be set on when connecting both, interconnection cable
and external power.

o e i picture 5
2.4  External power with power supply 90 -264VAC
- The power supply can be directly connected to the battery module.

- Caution: The Blowing unit BLU cannot be set on when connecting both, interconnection cable
and external power.

"L -k picture 6
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2.5  External power with cigarette lighter connector cable 12VDC (without battery)

This cable can be directly connected to the Blowing unit BLU. The cigarette connector fits into an

ordinary car cigarette lighter plug.
- Caution: No warning signal in case of power cut.

e .. picture 7

2.6  External power with power supply 90-264VAC (without battery)

- The power supply can be directly connected to the Blowing unit BLU
- Caution: No warning signal in case of power cut.

QTR O

picture 8

2.7  Functioning control

- Switch the Blowing unit BLU on according to picture 9. Close the air exhaust (Rd52) of the
Blowing unit (for example with your hand)

picture 9
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271 BLU functions correctly

When the blower rotations are increasing (louder sound) together with alarm signal "Low Flow" (0,5
seconds interval).
In case the airflow falls below nominal value an intermitting alarm signa! starts (0,5 seconds interval).

272 Defective alarm signal

Increasing rotations and no alarm signal. .
Caution: Do no longer use the Blowing unit BLU. The BLU needs to be serviced.

273 Defective housing

Increasing blower rotations together with alarm signal.
Caution: Do no longer use the Blowing unit BLU. The BLU needs to be serviced

274 Battery charging

Constant alarm signal (continuous tone) means low battery.
Caution: Do no longer use the Blowing unit BLU. Exchange the battery module for a fully charged
battery module.

275 Airflow control (option)

The airflow control measures the airflow.

- Hold the measuring instrument within a distance of 5 cm from the outlet adapter and read the
airflow on the indication.

- Important: do not hold the Blowing unit BLU against a bright light source in order to avoid failure
function.

picture 10
3 Operation of the Blowing uhit BLU with Protective Suit or protective hood.

3.1  Fixation of air hose

- Screw the air hose by mean of the Rd52-nut to the BLU and possibly also to the protective suit or
protective hood. Screw tightly until the sealing is pressed and the hose connection is leak proof.

3.2  Fixation of the Blowing unit to the Protective Suit

- Functioning control as described under 2.7
- Read and respect the protective suit instructions for use.

DELTA PROTECTION
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4 Battery Charging
4.1  Charger unit for 90-264VAC
- Connect the battery module with the cable to the charger unit
- Indication lamp red shines constantly: the module is in charging condition and may not be used.
- Indication lamp red flashes slowly: the module is fully charged and ready for use. .
- Indication lamp red flashes quickly: too high or too low temperature. The charger unit may not be
used and first has to be brought to normal/correct temperature.
42 Charging condition of battery module
- In order to have always charged battery modules available, connect the module to the charger
after every use.
- Before the first use, charge/discharge roughly 5 times the battery to have the full capacity.
- See also chapter 2.7.4.
5 Maintenance
5.1  Cleaning
- Ordinary cleaning with soapy water and only with openings and air exhaust closed.
- Caution: Showering only with shower cap and the blowing unit running.
5.2  Sterilisation (for medical applications)
\ - See special instructions.

5.3  Maintenance and inspection

- The Blowing unit does not need maintenance for approx. 1000 hours.
- - After this period of use all adjustments have to be checked by the technical servicing department.

5.4  Technical service

- Execution of all kind of service work only by authorized qualified staff.

6 Malfunction

- The blowing unit does not start: no Battery or empty battery
- Alarm signal: see chapter 2.7
- Running time is not reached. Battery insufficiently charged or defective.

DELTA PROTECTION
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7 Replacement Parts

7.1 Blowing unit drawing

[ L)
300 300y
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7.2  Part Description Part Number

- Blower Unit C500X-012EK-A B60 oder B30
- Battery Module C501A-012AK-A
- Intercon Cable C502L-012XX-A
- Cigarette Lighter Cable C503L-012XX-A
- Power Supply . C504L-230XX-A
- Charger Unit § C510L-230XX-A
- Filters TS D 0 0 0.0.0 ¢ ¢ 0

- Service Cover red R C500X-030B4

- Service Cover black . C500X-009B4

- Filter Sealing . R C420X-011A4

8 Storage

- Storage of the blowing unit within the packing at room temperature of -~ 10/+ 60 °C.

- Charging of battery at least once a year.
- After use store the blowing unit in proper condition (cleaned).

9 Waste Management

- Disposal of the Units according to local/national regulations for waste disposal. Plastic parts

weighing more than 10 gr are marked with the material identification.

DELTA PROTECTION
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10 Technical Data

Part Description Capacity
Service cover black 600 Pa — 600 I/min
BLOWING UNIT Running time with fully charged battery minimum 4 h
C500x-012EK-AB60 Service cover red 280 Pa — 400 Umin
Running time with fully charged battery minimum 7 h
Service cover black 420 Pa — 300 V/min
BLOWING UNIT Running time with fully charged battery minimum 11 h
C500x-012EK-AB30 Service cover red 200 Pa — 200 I/min
Running time with fully charged battery minimum 18 h
Measuring at air density of 1,2 kg/m®
Blower Electronically controlled radial fan
Sensor Optical airflow sensor
Warning | Whistle (continuous sound) 15 min. before battery end
CSB(JlE)(iv(\)/:ggKL-J}\\g')-(X signal Beep (0,5s interval) not enough airflow (Low flow) see 1.3
Material/Colour NORYL GFN1-211/ blue
Weight 1000 gr without filters
Dimensions (without filters) 192 x 190 x 76 mm
Application range +10/+ 50 °C
Filter class P3
FILTERS Filter Type(thread Rd40x1/7%) DP PF 10 DP P3
Weight 90 grifilter 130 gr /filter
Shower Cap EPDM black
Nominal voltage 12VDC
Capacity 9 Ah
Type (rechargeable) NiMH
Regular charging time 7h
Battery Number of charging cycles 500
Material/Colour NORYL GFN1-211 / bleu
Weight 1440 gr
Dimensionsd x h 88 x 190 x 70 mm
Application range +10/+ 60 °C
Type C510L-230XX-A
Entrance voltage range 80 - 264 VV/50/60 Hz
Charger Exhaust voltage 12 \{DC
Charger plug 4 pdles
Material / Colour PPE-V1 125°C, noir
Dimensions d x h 105 x 68 x 39 mm
External battery 12 VDC spiral cable 2,5 m streched
External power supply With cigarette lighter plug 12 VDC spiral cable 2,5 m streched
With power supply 230 VAC spiral cable 2,5 m streched

11 Warranty and Liability

Our warranty period will be in accordance upon in each case from the date of delivery. The warranty covers any
defects in material or workmanship. It is our decision whether the defective part or parts will be replaced,
repaired or the invoice value of the non replaced part or parts be reimbursed.; and further liability, in particular,
subsequent damages, are excluded. We do not accept any liability for alterations or repairs of any kind, not
performed by us or a specialist recommended by us, in addition the warranty will expire in such a case.
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PROZOOO FILTERS

FOR RESPIRATORY
PROTECTIVE EQUIPMENT



{_”FILTER RANGE

- The Pro2000 filter range embraces the entire selection of respiratory filters, all of which
.. conform to EN standards and carry the CE mark. Pro2000 filters are particularly suitable
" for use with the Scott’s full face masks and powered respirators. The Pro2000 filter

“ connector meets the EN 148-1 standard, 40 mm thread.

.-PRO2000 FILTERS
;. » Particle filters trap wide range of particulate impurities, e.g. solid particles, smoke, welding fumes,
. aerosols, mists, micro-organisms (bacteria and viruses) plus radioactive particles.
* Gas filters protect against hazardous gases and vapours.
» Combined filters protect against both gaseous and particulate contaminants.

Features of the particle filter

Particle filter element is made of high-quality microfibre, which, together with accurate
~ manufacturing technology, creates an exceptionally uniform filter element structure,

« PF10 P3 features a high capacity filter element; trapping even the smallest particles, with an
. efficiency 99,999 %.

* The filter element is extremely water-repellent.

* The vast intake area reduces the likelihood of clogging and resistance.

Features of the gas filters

Scott utilises superior raw material which is activated and impregnated to produce the best
performance by Pro2000 filters.
» The microporous structure of the carbon consists of minute capillaries, which give the granules
an extended area for adsorption.
. » The gas filter features high retention capacity for a long working life.
» Less carbon means lighter filter element and less resistance - a real benefit for the user.
* « With a safe margin to EN requirements, Pro2000 gas filters perform effectively using only
* 220-320 ml of carbon.

~HOW TO SELECT A FILTER?

-~ "= Will the atmosphere contain sufficient oxygen (21 vol%) throughout the period of exposure?

 __» Which hazardous substances are likely to be present?
= Which forms do the airborne contaminants take? Are they particles, gases or vapour or indeed
a mixture of these.

* What effects can these substances have on the respiratory organs? Special attention is needed if

" there are several substances that may interact, either by reacting chemically, or by having synergistic
adverse health effects.

» What are the concentrations in the atmosphere?

* What are the relevant occupational exposure limits (OEL) or safe exposure levels?

Tt e e o T T—

o ;The level of | protectlon requlred can be calculated as follows:

%

l Divide the measured workplace concentration by the ‘ ) pmcuon ,.,.g“ng‘:{.“;,, &

"¢ OEL-value of the substance S = —

2. After that select the respirator, which has a protection - - ",°°d°d ~OEL m“e ;

5‘5, factor superlor to the required level of protection : I eonuminam i

B s b e A 2 i o R 9 3 € a2t s s 100 s s o Fitk e e P ook s M Vel % ) Ak 8 e L s e e o 8

; Protectlon factor needed?
-~ iContaminant: harmful airborne dust | Protection factor 25 is needed and as the

: 3Measured conoentraﬂon 5 ma/m? [tlme-@_qh_geg verage] | calculated value for multiples of the limit show

OFL - . . 0.2 mg/m? | that half mask with P3-filter will provide
adequate protection.

' The minimum protection factor needed: 5/0.2 = 25.

What is the maximum permitted concentration of
~ contaminant when using a full face mask with B2-gas filter?

-~ Contaminant Chiorine (Clz)

- OFL - - - : 1 ppm

“Full face mask with a gas filter has a workplace protection factor of 400, which

" -means that full face mask is allowed to use in multiples of 400 x OEL concentration.

- The max concentration can be calculated: 400 x 1 ppm (Cl,) = 400 ppm = 0,04 vol.% of chlorine.




PARTICLES

Particle filter performance
The risk caused by particles depends on

» The physical, biological and chemical properties of the contaminant

« Particle size and form

« Concentration in the ambient air, and exposure time

» Work pace; the more rapid respiration, the more particles are inhaled.

The particle filter element employs a number of mechanisms to remove particles from the air.
The basic concept of particle filtration is similar to that of a sieve, which removes all particles
down to a certain pamcle size. Other means include impaction, interception and diffusion.

Particle ﬁlter capacity to EN 143.

Low capacity
(against coarse and

" 20%
minor solid particles) '

P1

High capac:ty :
P3 {against solid and liquid toxic

particles as well as radioactive
particles.and micro-organisms)

. 0,05% .

Max permitted penetration
NaCl (sold. dusts)

Parattin oil

{hquid. acrosols)

20%

0,05 %

[N L e e d
With a half mask

With a full face mask

Limits of use

Max permitted
oxpostre level

4 x OEL-value

30 x OEL value.

400 x OEL value.

Particle filter operation life

« Filter does not wear out but gets clogged with particles and moisture, which results in
Increased breathing resistance. Particle filter must be changed when breathing becomes

burdensome.

» Against radioactive substances, micro-organisms and enzymes particle filter is

recommended on a single use basis.

* The particle filter and combined filter must be changed at the latest when breathing

resistance is noticeable.

GASES AND VAPOURS.

Gaseous substances

Gaseous impurities have various effects on health

« They can irritate the membranes of respiratory organs, 'the eyes and skin

* They can reach the lungs and cause damages

* They can be absorbed in the blood and cause temporary or permanent damage to

various parts of the body

« They can cause irreparable damage to the. nervous system
* The most hazardous gases can intoxicate or suffocate, and even destroy individual

bodily organs
* They can be lethal

The effects of the harmful gases depend on

» The characteristics of the gas or vapour; its toxicity and substance
+ The concentration of the contaminant in the air

» Duration of exposure to the contaminant
* The chemical compound of the contaminant

o
K

« The ability to react chemically with organic tissue as well as the propensity to be

absorbed in the blood

* Personal characteristics e.g. rate of respiration condition of the blood circulation

and sensitivity of the person

COMBINED FILTERS

Combined filters remove hazardous gases and
vapours as well as solid and liquid particles. The
particle filter traps aerosol-based particles such
as paint droplets. When spraying liquid substances

(e.g. pesticides) a combined filter must be used.

WM,
77

i

; Physiological effects of pamculates
. on human body

; Minor effects,

effect of concentration, e.g.
_ lnert <5 mg/m? slight irritation,
; > 30 mg/m? high imitation
;. Detrimental, - changes in lung tissues, e.g.
© hazardous - silica dust, quartz, pulmonary
3 . fibrosis, e.g. asbestos and other
o fibres mesothelioma, cancer
' Poisonous e.g. metal fumes, lead, chro-
3 mium, cadmium, mercury
: Airborne radio- - can cause severe damages,
» active substances _e.g. cancer

. Micro-organisms,
:  biological agents

" can cause hazardous diseases,
. e.g. farmer’s lung

. How far the particles penetrates

;" depend on the particle size

. -the smaller the size the more greater
:- hazard they can cause

» Particle size___| Pulmonary tract

;> 10pum Membranes of nose

’ and mouth
5...10um | Cilia, nose, trachea,

: bronchi

T <5pm In the lungs, pleura

; <1um Alveoli

: Particle forms

. Dusts are airborne solid particles, which
! are generated during the processing of or-
i ganic and inorganic substances. Solid parti-
i cles can be mineral, metal, coal, wood, or
i crop dusts as well as various fibres, e.g.
i asbestos, silicate, fibreglass.

. » Fumes, evaporating metal creates fumes
during cooling.
oxygen and creates oxides. Lead smelting,
: “for example produces lead oxide fumes; in
welding, iron oxide and other metal fumes
“ are produced.
. » Smoke consists of small coal and soot
i particles which incorporate both liquid
. droplets and solid particles.

: @ Mists are airborne droplets which are
+ created when a fluid disperses in air in form
. of small particles, e.g. oil mists during metal
% working, when cutting or grinding.

“ o Micro-organisms, e.g. bacteria, viruses,

spores.

. » Radioactive particles are generated
& as aresult of radiation.

Hot material reacts with



GAS FILTER PERFORMANCE

Examples of gas filter applications

IEEEERENEN A-FILTER

Filters gases and vapours from organic compounds with a
boiling point over 65 °C.

Examples of specific hydrocarbons: toluene, benzene, xylene,
styrene, turpentine, cyclohexane, carbon tetrachloride,
trichloroethylene.

Some solvents are often used as mixtures, e.g. benzene-based
solvents, petroleum spirits, mineral turpentine, white spirit,
solvent naphtha.

Thinners are solvent mixtures that usually contain toluene,
methyl-isobutyl ketone, thisobutanol and ethylene glycol.

Other organic compounds: dimethyl formamide, phenol,
furfuryl alcohol, diacetone alcohol.

In addition some raw ingredients and additives in plastics,
e.g. phthalates, phenol resins, epoxy plastics. Polychlorinated
biphenyls as PCB isomers.

[N B-FILTER

Inorganic gases and vapours

e.g. chlorine, nitrogen dioxide, hydrogen sulphide (H,S).
hydrogen cyanide (HCN), hydrogen chloride (HCI), cyanide
compounds, phosphorus and phosphoric acid.

EUTITIUTTIE-FILTER

Organic acids, acid gases and generally gaseous acids, e.g. nitric
acid, propionic acid, sulphur dioxide, sulphuric acid, formic
acid.

SRR K-FILTER

Ammonia and its organic ammonia derivatives, organic amines
such as methylamine, ethylamine, ethylenediamine, diethyl-
amine.

FEEEENRREEN AX-FILTER
Gases and vapours from organic compounds with a boiling
point below 65 °C.
E.g. acetaldehyde, acetone, butane, butadiene, diethyl ether,
dichloromethane, dimethyl ether, ethylene oxide, methanol,
methylene chloride, methyl acetate, methyl formate, vinyl
chloride.

Note! Certain low boiling organic gases can be filtered with
either B- or E- or K-filter, e.g. formaldehyde (B) and methylamine
(K), see Scott Health & Safety instructions for use of AX-filter.

I Hg-P3-FILTER
Mercury and its inorganic compounds, organic mercury
compounds, mercury alkyls, mercury vapours, ozone.

(Note! Always used as a combined filter).

IEEESEEETRENEN REACTOR-P3 FILTER
Radioactive iodine and its organic compounds such as methyl
iodide (always used as a combined filter).

Gas filter capacity

Class Capacity Max gas con- Max gas con-
centration EN 141. centration.
Negative pressure EN 12941 & 12942.
respirators Powered respirators
Low 1000 ppm (0,1 %) 500 ppm (0,05 %)
capacny
Class 3 Fign. 10000 ppm (1 %)% | 5000 ppm (0.5 %)
capacity PP © PP ©

) NOTE! Test gas concentration with A-filter in class 3. is 0,8 vol% (EN141).

Gas filter capacity EN 141

Minimum allowed breakthrough
time for gases in different classes
T.class | 2.class | 3.class
70 min 65 min

(0.8 vol%)
§ %

ﬂmmm

ERIROU ST Sl STRIT

Filter Test gas Minimum Test gas
type allowed break- concen-
through time tration
Dimethyl ether 0,05 vol %
[EN 371] | CH3-O-CH3
Isobutane C,Hqo 0,25 vol %

Gas filter classification with powered air
respirators EN 12941 and 12942
Filter | Test gas Minimum allowed breakthrough

time for gas in different classes
1. class 2. class | 3. class

OO P N L

NOTE! The test gas concentrations are different from those of EN 141,

HOW LONG FILTER WORKS?

The service life of a filter depends on

« Concentration and characteristics of the workplace contaminant

» Filter capacity, e.g. filter class, compare workplace concentrations
to test values

« Breathing volume and work rate

« Humidity of the air

« Temperature of the atmosphere

Gas filter test performance
Gas filter lifetime is tested by directing the test gas through the
filter at 30 I/min, which is equivalent to the volume of air per
minute used by an average person carrying out medium heavy
work. The filter lifetime can be roughly calculated by comparing
the concentration at the workplace and the minimum break-
through times required for the filter type.

How to calculate llfetlme of a gas fi Iter"

7=21000000xG
VxC

' T=Timein mihutes

G = Capacity of the gas filter to absorb impurities (g) -

', V = Breathing rate (1/min)

. C = Concentration of the contaminant in the ambient air



Particle filter

Combined filters

Gas filters

PRO2000 FILTERS

Colour code |Filter

Main area of application

Weight
g

Ref. nr

Storege
tme
Years

PF10 P3

Solid and liquid particles, radioactive
and toxic particles, plus micro-
organisms, e.g. bacteria and viruses.

74

052670

Bl GF22 A2

Organic gases and vapours, e.g.
solvents with a boiling point higher
than 65°C.

190

042870

GF22 B2

Inorganic gases and vapours, e.g.
chiorine, hydrogen sulphide,
hydrogen cyanide, fluonne, cyanogen
chloride, phosgene.

195

042871

- | GF32 E2

Acid gases and vapours, e.g. sulphur
dioxide, hydrogen fluoride, formic
acid, nitric acid.

305

042972

Ammonia and organic ammonia
derivatives.

255

042873

Organic and inorganic gases and
vapours.

195

042874

Organic, inorganic and acid gases
and vapours as well as ammonia.

320

042979

B GF32 AX

Gases and vapours from organic
compounds with a boiling point
lower than 65°C.

268

042970

| cF22 A2-P3
CF32 A2P3

Organic gases and vapours, e.g.
solvents with a boiling point higher
than 65°C, solid and liquid, radio-active
and toxic particles, plus micro-
organisms, e.g. bacteria and viruses.

230

340

042670

043070

CF22 B2-P3

Inorganic gases and vapours, e.g.
chlorine, hydrogen sulphide, hydro-

-| gen cyanide, fluorine, cyanogen

chloride, phosgene and solid and
liquid, radioactive and toxic particles,
plus micro-organisms, e.g. bacteria
and viruses.

265

042671

CF32 E2-P3

Acid gases and vapours, e.g. sulphur
dioxide, hydrogen fluoride, nitric

acid, solid and liquid, radioactive and
toxic particles plus micro-organisms.

265

043072

B8l CF22 K2-P3

Ammonia and organic ammonia
derivates, solid and liquid, radioactive
and toxic particles, plus micro-
organisms, e.g. bacteria and viruses.

370

042673

BN cr22
4 A2B2-P3

Organic and inorganic gases and
vapours, solid and liquid, radioactive
and toxic particles, plus micro-
organisms, e.g. bacteria and viruses.

265

042674

Organic, inorganic and acid gases and
vapours, solid and liquid particles,
radioactive and toxic particles, plus
micro-organisms, e.g. bacteria and
viruses.

270

042678

Organic, inorganic and acid gases

and vapours as well as ammonia and

organic ammonia derivatives, solid

and liquid, radioactive and toxic
articles, plus micro-organisms, e.g.
acteria and viruses.

370

370

042799

043699

§ CF32 AX-P3

Gases and vapours from organic com-
pounds with a boiling point lower than
65°C, solid and liquid, radioactive and
toxic particles, plus micro-organisms,
e.g. bacteria and viruses.

310

042770

| CF32
g Reactor-Hg-P3

CFR32
Reactor-Hg-P3

Mercury and mercury compounds,
radioactive iodine and its organic
compounds like methyl iodide plus
ozone, solid and liquid, radioactive
and toxic particles, plus micro-
organisms, e.g. bacteria and viruses.

307

328

042777

043679

M cr22
A1E1Hg-P3

Organic and acid gases and vapours,
mercury and mercuay compounds
and ozone, solid and liquid, radio-
active and toxic particles, plus micro-
organisms, €.g. bacteria and viruses.

268

042778




FILTER GUIDE

Substance
A

. Acetaldehyde
"Acetic acid

i Acetic anhydride
-Acetone
:Acetonitrile
“Acetylene

Filter r_ecpmmenda tion

FAX
 A-P3

**§>éf*§§%§€*§.

9
8
‘S

:0-Acetylsalicylic acid
“Acrolein (2-propenal)
‘Acrylaldehyde

' Acrylamide

+Acryl acid
*Acrylamide
“Acrylonitrile

. Aldrin

“Allyl alcohol
“Allylamine

“Allylbromine
/Allyl 2 3-epoxypmpyl
. ether
-Allyl chloride
.Ally! glycidyl ether
- (AGE)
Allyl-isocyanate
Allyl propyl disulfide
Aluminium atky!
: compounds
Aluminium chloride
< Aluminium metal
and oxide
‘Aluminium welding
fumes
Aluminium, soluble
salts )
_4-Aminoazobenzene
4-Aminodiphenyl salts

E'b} > >

lZ-Amlnoethanol .

'1,3-Butadiene

;2-Aminopyridine :

:3-Amino-1,2,4-triazole

;Ammonia

. Ammonium chloride

: fume { ¢ (Butyl cellosolve)

“Ammonium sulfamate i Butyl acetate

“(Ammate) 1 ;sec-Butyl acetate

¢ i n-Amyl acetate /tert-Butyl acetate
isec-Amyl acetate A Butyl acrylate
{Aniline & homologues { A2 ¢ n-Butyl alcohol

iAnisldlne. o-, p-lsomers i fsec-Butyl alcohol

{ Antimony and atert-Butyl alcohol

! compounds (as SB) .N—Bu
“Antimony trioxide i ftert-Butyl chromate
ip-Aramid respirable ¢ (as Cro3)

i fibres 'n-Butylglycidyl ether
Argon i n-Butyl lactate -

i 31 .2-sec Butylphenol

{ Arsenic & compounds | . ip-tert Butyltoluene

i (except Arsine) i
¢ Arsenic trioxide iC

“Arsine f  Cadmium, dust &

: gr | 7 salts (asCd)
*Asbestos - .1 ;Cadmium oxide
Asphalt (petroleum { t fume (as Cd)

i fumes) i iCaesium hydroxide
| Atrazine 1+ Calcium carbonate
+Azinphos-methyl (ISO) 5‘»}3;' .1 iCalcium cyanamide
Aziridine AB j 1 Calcium hydroxide
AETEURUUR I ;Calclum oxide
Brrimimsmiid U

Substance  Filter recommendation
B o
.BGE A
“y-BHC (1SO) API
{Barium compounds  §P3 @
‘Benomy! (ISO) L AP3
Benzene 7. S
!Benzenethiol A
;Bentzene -1,2,4-tri- RN
i carbolxylic acid -
© i1 1,2 anhydride A
<Benzidene salts S
~ :Benz:dme A3
p-Benzoquinone AP .

: vB(enzoyl peroxide AP3 .
:Benzyl butyl phtalate [ AP3
:Benzyl chloride ‘B-P3:
Beryllium compounds 1§ Use

. SCBA. -
Blphenyl - A-P3

| <Bismuthtelluride ‘P3 .

‘ s‘Bismuthtnallurlde L

| © Se-doped P3

‘Borates, (Tetra) o
i sodium salts :

! ‘Boron oxide

j Boron trifluoride
EBromacil (ISO)
1 *Bromine

"1 :Bromine pentafluride

Note!

This filter recommendation is ap-
plicable only to Scott Health &
Safety filters and should not be
used if other filters are used.

Before use of this guide the risk as-
sessment must be done at the work-
place. The substances must be iden-
tified and measured. Airborne conta-

{Bornan-2-one

§Boron tribromide

‘Bromomethane

R “e-Caprolactam

:Carbon dioxide

~ | ‘Carbon disulfide
{Carbon monoxide

] ?Carbon tetrabromide

i :Carbon tetrachloride
| :Carbonyl chloride

; f]Chlordane [(Ke)]
1 ;Chlorine
tChlorine dioxide

i ra-Chloroacetophenone

L i (Monochlorobenzene)
" | ¢ malononitrile (CS)
: . 3-diene

i :1-Chloro-2,

i (Epichlorohydrin)

‘ , (trichloromethyl)

*‘Coal dust in mines
| iCoal tar pitch volatiles

mination levels must be compared
with acceptable limits. The maximum
exposure limits must not be exceed-
ed! The filtering device must not be
used if the environment and contam-
ination are unknown or if the com-
‘position of the atmosphere is likely
to change disadvantageously. In case
of doubt, insulating respirators which
function independently from the at-
mosphere must be used. The filtering

Substgnsg Filter mommenda tion

Camphor synthetic”

Captafol (1SQ)
/Captan (1SO)
Carbaryl 1S0)

1 (phosgene) '
“Carbony! fluoride

J Catechol (Pyrocatechol) :
iCellulose
Cement

; Chiorinated biphenyls

- Chlorine trifluoride

. Chloroacetaldehyde

. (Phenacyl chloride)

P (CN)

;Chloroacetyl chloride

{Chlorobenzene

‘o-Chlorobenzylidene 2

{2-Chlorobuta-1,

“Chlorodimethyl ether
. 3-epoxypropane

|Chloroethane

2 Chloroethanol
. (Ethylene

! chlorohydrin)
:Chloroethylene
{Chloroform

3 (Trichloromethane)
;bis-Chloromethyl ether
-1-Chloro-1-nitropropane -
Chiloropicrin (PS) - &
:8-Chloroprene
o-Chlorostyrene

:2-Chlorotoluene
{2-Chloro-6-

imoluble forms
‘Chromlc acid and
% Chromates (as Cr)
‘Chronute (chromate)
+ (as Cr)
IChromium sol. chromic
1 chromous salts (as Cr) £

S mrey posem

* (as cyclohexane
i solubles)
'Cobalt metal, dust

S B S TR BRI

* and fume (as Co) _ -

device may be used only if the oxy-
gen content of the air is 18-23 vol.
%. Gas filters do not protect against
particles. Similarly, particle filters do
not provide protection against gases
or vapour. In case of doubt, use com-
bined filters. Normal filtering device
do not protect against certain gases
such as CO (carbon monoxide), CO;
(carbon dioxide) and N (nitrogen).

Substance  Filter recommenda tion
Copper fume,dasts” T
; & mists (as Cu) tP3: -
;-Cotton dust, raw | < SO
i Cresols all isomers ‘AP3 .
:Cristobalite P3
. Crotonaldehyde Y S
:Cumene <A
{ Cyanamide " BP3 -
Cyanides, except S
s hydrogen cyanide, .
i cyanogens & cyano- £ .
-1+ genchloride, (as CN) ;B-P3
'Cyanogen Use - -’
: - afr-line -
iCyanogen chloride Use . |
: air-line
:Cyclohexane LA
*Cyclohexnol A
1 ;Cyclohexanone GA
‘Cyclohexene YA
-} *Cyclohexylamine 7 S
{ ‘Cyclonite (RDX) B-P3
1,3 Cyclopentadiene | AX
! 124D 2.4-Dichloro-  §. ~ .
{ ; phenoxy aceticacid) AP3
‘DDT
- (Dichlorodiphenyl- §.. ~
i -+ trichloroethane) "A-P3
1 yDDVP, see Dichlorvos 7AP3 -
{ ;Decaborane ‘BP3
1 ‘Demeton AP3
i Diacetone alcohol A

N A
*Dibutyl phosphate A-P3
‘Dibutyl phthalate AP3
; Dichloracetylene Use
'i; 1.2-Dichlorobenzene
i 1,4-Dichlorobenzene &
:3,3"-Dichlorobenzidine j{fe .
r alrdine:
A& )
3 Ax o
A
A
; A
2,2-Dichloro- i
propionic acid A
iDichlorves (DDVP) (IS0) ; AP3 |
! Dicyclohexyl R
i phthalate AP
;Dicyclopentadiene A~P3
‘Dicyclopenta- ;
i dienyliron AP3 -
‘Dielddn (1S0) :A-P3 -
“Diethylamine Ko




"/

./

2-Diethylamincethanol ; K
_Diethylene triamine

: Diethyl ether
* Diethyl phthalate
! Difluorodibromo-
* methane
Diglycidy! ether
‘o-Dihydroxybenzene
! Diisobutyl ketone
: Dilsopropylamine
. Dimethoxymethane
:N.N-Dimethyl
. acetamide
! Dimethylamnine
Dimemylanﬂnobenzene 4
{N,N-Dimethylaniline
. Dimethylbenzene
‘Dimethylcarbamyl
. chloride
: Dimethyl ether
: NN-Dimethylethylamine ;
. Dimethylformamide
- 1,2-Dimethyl- -
i . hydrazine
Dimethyl phthalate
: Dimethyl sulphate
"Dinitrobenzene
Dinitro-o-cresol
‘1,4-Dioxane
-Dioxathion (ISO)
"Diphenylamine
" Diphenylmethane
. dlisocyanate (MDI)
' Dipropylene glycol
- methyl ether ,
* Diquat Dibromide (ISO) ¢
'Disulfoton
-2.6-Di-tert-butyl-
- para-cresol
“Diuron (ISO)
‘Divinyl benzene

‘E

Emery

: Endosulfan (ISO)

“Endrin (IS0}

‘Eplchlorohydrln
“1,2-Epoxypropane
:2,3-Epoxy- l-propanol
-Ethanethiol :

!2-Ethoxyethanol

‘ 2-Ethoxyethy! acetate
' (Cellosolve acetate)
.Ethyl acetate
-Ethyl acrylate 3
Ethyl alcohol (Ethanol)
:Ethylamine
Ethyl amyl ketone

. (5-Methyl-3-heptanone)

Et.hylbenzene

i Ethyl bromide

i Ethyl butyl ketone
(3-heptanone)

Ethyl chloride

iEthylene chlorohydrin §:
Ethylene glycol :

H Ethylene glycol

i dinitrate and/or

g

BEBPBNAR BPRABP BREEP BB
8353 ;23 §8

' aé; W

?33,§§é-§.

AP 7}%&“&;;337’12

ethyl ether acetate
thylene oxide ’

“4-Ethylmorpholine
Ethyl silicate

Ferrocene (ISO)
«Ferrovanadium dust
*Flour dust

] Hydrogen peroxide
N ‘Hydroquinone

,[ron pentawbonyl
'} iIsobutane

o ,lsophorone
| \Isophorone

1 % (as Cumene)

"‘L

| Fluoride (as F)

‘Fluorine
‘Formaldehyde
Formamide
‘Formic acid -
“Fuel olls (various)
Furfural

Furfuryl alchohol

G
-Gasoline
Germanlum

» tetrahydride
Glass fibrous or dust
‘Glutaraldehyde
-Glyserol, mist
Glyserol trinitrate
Glycol ethers
H
;Hafnlum
Helium

‘Heptan-2-one
Heptan-3-one
{Hexachlorobenzene
Hexachlorocyclo-

. pentadiene
‘Hexachloroethane

" | ‘Hexamethy! diisocyanate

{Hexamethyl-

4 ' phosphoramide
1 ‘Hexane (n-hexane)

-2-Hexanone
.Hexone
.Hexylene glycol
‘Hydrazine
:Hydrazine salits
:Hydrazobenzene
‘Hydrocarbon solvents
Hydrogenated
+ terphenyls
iHydrogen bromide
‘Hydrogen chloride
‘Hydrogen cyanide
iHydrogen fluoride (as F)

‘Hydrogen sulfide

-2-Hydroxypropy!
- acrylate

K

‘IGE (2,3.Epoxypropyl
{ Isopropyl ether)
‘Indene
lndium &

. Compounds (as In)
lodlne .
:lodoform
Iodomethane

iIron salts
/Isoamyl acetate
ilsoamyl alcohol

lsobutyl acetate
{Isobuty! alcohol

I diisocyanate
lsopropyl acetate
:]sopropyl alcohol
lsopmpylamine
n-lsopropylaniline
lsopmpyl benzene

1Isopropyl ether
lsopropyl glycidyl ether

Dead and compounds
¢ (except lead alkyls)
*Lead alkyls

. ‘Lln‘dane

'P3™ 7777 [ Lithium hydride ) {P:;‘“""'-"”, “Neon Tuse ]
iB i Lithium hydroxide  iP3 i " air-dine
‘AX.B.E | | S ‘Nickel and Inorganic § -~ .-
AP3 - 1M 4 ‘ i compounds =-P3
EP3 . *Magnesium oxide £ ‘Nickel and organic A Lo
IAP3 ... |} fume (as Mp) 'P3 . .| i compounds (asN) FAPI .|
tA . .1 ‘Malathion ‘AP3 """ Nicotine -AP3 .
- S ’'Maleic anhydride A-P3 *Nitrapyrin + A-P3.
AV ‘Manganese & :Nitric acid  B.P3 .
. : compounds (as Mn) vPS ' 4-Nltroaniline - AB-P3
A - Manganese fume {as Mn) 3?3 iNitrobenzene ‘A-P3 -
§ Oser iManganese - “4-Nitrobiphenyl P3.
idle-fine ' | cyclopentadieny! AR ;Nitroethane A3,
Py ; tricarbonyL AP3 ) - : B3P -
[AP3 ' -} ‘Manganese tetroxide [P3 . - ;Nitrogen dioxide ¢BE .
YAP3 . : ;Mercuryalkyls (asHg) :HgP3 ‘Nitrogen trifluoride 1. Use .
ARY Mercury & its R ) : air-line
A : inorganic divalent 3 i ;Nitroglycerin A-P3
S i compounds ‘ g-P3 ' QNltromethane AP3
L -0 71 “Mesitylene i A i *1-Nitropropane AP3
'PX . - ; Mesityl oxide 2N1tropropane ( AP3 !
'Use - | :Methacrylic acid :n-Nitrosodimethylamine . A-P3 . . ;
atnfine | ;Methacrylonitrile Nltrotoluene - AP3
A : ‘Methane . g
A Methanethlol, see ‘| iOctachloronaphthalene { A-P3 .
L - Methyl mercaptan : i, 4 7n-Octane LA
A ‘Methanol ] BRI l;Oil mist, mineral P37
ALY ‘Methomy! (ISO) 'P3 4 ;Osmium tetroxide .
AZBZ l’3 "Methoxychlor (ISO) ‘P3 . (as Os) B-P3.
ZMethoxyeLhanol - rOxalic acid P3 .
AP3 . (Methyl cellosolve)  tA. . .. .Oxygen difluoride ‘B
A 1Methyl acetate . *Ozone Reactor-HgP3 '
A . .| Methyl acrylate ‘A : or AIEIHg-P3 '
A .. ] Methylacrylonitrile  [A : T
A . Methyl alcohol PP
KP3 | [ (Methanol) X " Paraffin wax fume AP3
KPS . ‘Methylamine :K . 1 'Paraquat dichloride (I50) [ AP3 "~ -
ABEK-P3 | ‘Methylamylalcohol (A’ - % ‘Parathion (ISO) rA-P3 o
A-P3 . | Methyl n-amyl ketone -.. 1 iPentachlorophenol ~ FAP3
... '] ¢ (2-Heptanone) A ~Pentane, all isomers rAX )
A-P3: - | ‘Methyl bromide “Perchloroethylene A |
B-£3 . | ‘Methyl-t-butylether | xPerchloromethyl R
B-P3 ‘Methyl butyl ketone  FA . ¢ | mercaptan -
B8P3 - . | iMethyl chloroform TN Perchloryl fluoride ‘B -
EP3 .. |’ (1,1,1-Trichloro- R . AP3
‘B-P3 ] | ethane) - A - A-P3
iB . -1 :Methyl A-P3; nPhenyl -B3- T
AP3 - | | 2<cyanoacrylate B-P3 - ! Naphthylamine - AP3
S ‘Methylcyclohexane A p-Phenylenediamlne P3 .
A i ‘Methylcyclohexanol {A . =~ jl’henyl ether L
2Methylcyclo - i (vapourr) AL
. haxanone A . Phenyl ether-Diphenyl § .. <~ -
L }Methylene bisphenyl £ .1 mixture (vapor) 3
AL | diisocyanate (MDI) A232-P3'_' thenyl glycidyl
A i4,4"-Methylene-bis “T i ¢ ether (PGE)
- i (2-chloraniline) 3 - ! :Phenyl hydrazine
iP j‘ MbOCA AZBZ:P3. NPhenyl mercaptan
B iMethylene bis .~ .. | iPhenyl phosphine
4 ; (4-cyclohexyliso- {Phorate
. | cyanate) Ll’hosdrin {Mevinphos) i AP3.
Jui 4 4'-Methylene- Phosge g
i dianiline (MDA) (carbonyl chioride) B3
AMemylene chioride ‘ d’hosphine 1A
Methyl ethyl ketone 3 Phosphoric acid -3
{ peroxideS (MEKP) : Phosphomus (yellow) Z:£3;.
Methyl formate e B-PY
{Methyl hydrazine aPhosphorus SBP3
“Methyl todide £ tPhosphorus trichloride g
:}Methyl isoamyl ketone & iPhthalic anhydride - AP
:Methyl isobutyl ketone § «Plcloram (ISO) 1AB-P3
:Methyl isocyanate : Picric acid lj « SN
:Methyl methacrylate ;Platinum ' oo
: Methyl parathion .| i (Soluble salts) (as Pt) E - REEI.
- ‘Methylpropylketone vPol ychlorinated o ]
Methyl silicate i blphenyls (PCB's) tA ]
*a- Methylstyrene { Polyvinyl chloride (PVC) : "
}Mevlnphos (ISO) . ﬂ’otmﬂum hydroxide 4 b
‘Molybdenum (as Mo) {B3" " ! in-Propanol
g {Monochloroacetic acid fA-P& = | Propargy! alcohol o
s Monomethyl aniline &5, L ;Proplolactone
Morpholine A - ] iPropionic acid
. .- - .{ in-Propyl acetate
Py "N ! -1 Propyl alcohol EE
§ Naphthalene - .§ ‘Propylene i
SA ‘2 Naphthylamine : k
7




Substance
Propyleneglycol " TA

K- MRS
_Propylene glycol dinitrate “A-P3 -
LAX

Propylene oxide

PyrethrINS (ISO) P3O
AP
-A-P3

Pyridine
Pyrocatego!
Q

‘Quartz

: Quinone

‘R

'Resorcinol

‘Rhodium (as RH)

: metal fume and dust

:Rosin core solder
pyrolysis products

" (as formaldehyde)

S

‘Sarin (GB)

Selenium compounds
* (as Se)

Silica dust

Silver, metal

‘Silver soluble

: compounds (as Ag)
_Sodium azide
Sodium bisulfite
:Sodium fluoroacetate
‘Sodium hydroxide )
.Sodium metabisulfite
‘Soman (CD)

“Stibine

Stoddard solvent
‘Strychnine

Filter m:ommenda tion

23 ;
‘AP3

o

TEERRARRRS WA R § Ty

Restrictions on use:

. pyrophosphate

Substance Filter recommendation
1 Styrene”  FA"
Subtilisins (Proteolytic ¥ - |
!} enzymes) P37
‘Sulfur dioxide E -
‘Sulfuric acid EP3 .
{ Sulfur monochloride {B-F3 .
‘Sulfur pentafluoride  :BP3 |
Sulfur tetrafluoride Use - -
Sulfuryl difluoride User -
2.4.5-T (150) 1= 2N
Tabun (GA) B-P3:
‘Tantalum P3
TEDP [AB-P3
:Tellurlum & SR
i . compounds (as Te) P3. .
‘Tellurium hexafluoride [Use ~
" (as Te) [ SCBA. -
{ ‘Terphenyls [A-P3
‘1,1,1.2-Tetrachloro-2, | = -
i - 2-difluoroethane A
:1,1,2,2,-Tetrachloro-1, §
1 2-difluoroethane A
:1,1,2,2,-Tetrachloro, s
 ethane A
“Tetrachloro- L
| naphthalene AP
-{ Tetrahydrofuran A
1 {Tetramethyl lead (as Pb) ; AP3
‘Tetramethyl R
* succinonitrile AP3
;Tetranitromethane B .
‘Tetrasodium e
AT |

a ¥

Substance

Tetryl (2.4,6-trinitro-
- phenyl-methyl-

: nitrarine)

i iThallium, soluble

; compounds (as TT)

1 4,4 -Thiobis (6-tert-

" butyl-m-cresol)

| “Thioglycolic acid

Toluene (Toluol)
Toluene-2, 4-diiso-
I cyanate (TDD)
o-Toluidine

1 Tributy! phosphate

Trichloroacetic acid
1,2,4-Trichlorobenzene

1,1,1-Trichloroethane
i Trichloroethylene
Trichloromethane

.1,2,3-Trichloropropane
JTricyclohexyltin

- hydroxide
Tnethylamlne
“Trimethy! benzene
Trimethyl phosphite
2.4,6-Trinitrotoluene

< (TNT)

Tri-o-tolyl phosphate
‘Triphenylamine
iTriphenyl phosphate

.-} :Tungsten & compounds ]
i ,Turpentine

Uranium compounds,

{ natural, soluble (as U) ! e
JA-P3

Urethane (INN)

Filter mammendation

Substance

iV
: :Vanadium pentoxide
i 1 Vinyl acetate

:Vinyl benzene
. Vinyl bromide
“Vinyl chloride
“Vinylidene chloride
. Vinyl toluene
:VM & P Naphtha
(VX

‘W

“Warfarin (ISO)
i Welding fume
i White spirit

X

i i Xylene (all lsomers)

4, Xylidine, all isomers

Y

4 Yttrium

‘i ! 2inc chloride, fume P3|

‘Zinc chromates L

. (inc. zinc potasstum  §

- chromate) iP3

' Zinc oxide fume P30
P3

"Zirconium

¢ compounds (as Zr)

Filter recommendation

ErrEE>>g

S1de

>33

i s st
B

Ko, s oo

* Maximum permitted use time for the mercury filter Hg-P3 is 50 hours

(EN 141).

AX-filter is recommended on a single use basis (EN371).
Standard filtering respirators do not protect against certain gases,

e.g. CO (carbon monoxide), CO, (carbon dioxide), N, (nitrogen).

particlefilter is reccommended on a single use basis.

or irritation factor the filter must be replaced.
® When a hazardous gas has an olfactory threshold higher than the
occupational exposure limit it produces no clear break through sign.
In these cases special directions regarding the calculated lifetime are

Accessories

Against radioactive substances, microorganisms and enzymes,

If the user can identify the breakthrough of the gas by smell, taste

required. Such substances include e.g.: Acetonitrile, Aniline, Benzene, Butyl
glycidyl ether, Diaminoethane, Dichloromethane, Diethylaminoethanol,
Diglycidyl ether, Dimethyl formamide, 1,4-Dioxane, Epichlorhydrin, Ethyl
silicate, Hexane, Hydrogen peroxide, Methy! chloride, Methyl cyclohexanol,
Methyl silicate, Methyl cellosolve, Methanol, Methylene chloride, Methy!
isocyanate, 1-Nitropropane, Sulphur hexafluoride, Trichloroethylene, Tri-

chlorpropane.

¢ The particle filter and combined filter must be changed at the latest
when breathing resistance is noticeable.
® An opened gas filter must be used within six months. The above
mentioned storage times for the Pro2000 filters are for a factory sealed

filter package.

052691
052692
052690
052693

052694 | Screw plug

Prefilter Pro2000 (set of 20)

Prefilter holder Pro2000 (2 pcs + prefilters (6 pcs)
Spark protector Pro2000 (incl. 2 holders + 2 metal spark covers)
Plastic cover Pro2000 (2 pcs)

tyco | SCOTT

HEALTH & SAFETY
Finland: United Kingdom:
Scott Health & Safety Oy Scott Health & Safety Limited
P.O.Box 501 Pimbo Road, West Pimbo
FIN-65101 Vaasa, Finland Skelmersdale Lancashire WN8 9RA
Customer service: England

Tel.: +358 (0)6 3244 543, -544

Fax: +358 (0)6 3244 591
e-mail: fin-sales@tycoint
www.scotisafety.com

Tel: +44 (0)1695 711711
Fax: +44 (0)1695 711772
e-mail: scoltint.uk@tycoint.com

www.scoltint.com .
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EUROPEAN STANDARD EN 10731
NORME EUROPEENNE
o/ 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 Intemal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration.
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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 Intemal Regulations, the national standards organizations of the following countries are
bound to implement this European Standard: Austria, Beigium, 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

EN1146
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 29073-4
Textiles - Test methods for nonwovens - Part 4: Determination of tear resistance

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

1SO 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:
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.
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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.

33 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.

34 Paniculate radioactive contamination

Presence of radioactive substances in or on a material or in a place where they are undesirable or cou!d 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 garments, or between protective clothing and accessories,
obtained, for example by sewing, welding, vulcanising, gluing.

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

A device, for example, zipper, "touch and close" fastener, etc., to 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 general requirements
specified in EN 340.

4.1.2 The design of the protective clothing shall be such that the protective clothing is straightforward to put on
and take off, and to minimize the risk of contamination. Testing according to “practical performance test” (see 5.2).

4.1.3  The clothing can be designed for single or multiple use.
414 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.



Table 1: Requirements for the materials

Page 5

EN 1073-1: 1998

Applicable for
Requirement Classification Test according to reusable single use
SRy | EN 530, Method 2 00
. abrasive paper
égirsatsalr?ge g : 105%% %{,lezz according to prEN 943- yes yes
2> 100 Cycles 1 and 9 kPa downward
1> 10Cydes pressure
6 > 100000 Cycles
5> 40000 Cycles
Flex cracking 4> 15000 Cycles
2> 2500 Cycles
1> 1000 Cycles
3> 100N
Puncture
. 2> 50N EN 863 yes yes
resistance 1> 10N
Resistance to 2 no blocking
blocking (see note 1)| 1 blocking EN 25978 yes no
6> 150N
5> 80N
Tear resistance g z gg “ EN 290734 yes yes
2> 10N
1> 2N
Flammability of . .
materials, visor and Shall noL continue to EN 1146 (single yes yes
ancitary parts um 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

Class Maximum value of mean inward leakage into the Nominal protection
hood during exercise of factor
One activity All activities
% %
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 sNtrength

>300
>125
>75
> 50
> 30

=IN|w|A|0

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 lettersonachartata
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.

411 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.

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 specifiedin 5.1.1.
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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.

6.1.3 Visual inspection

A visual inspection shall be carried out by the test house prior to the laboratory or the practical performance
test. This may entail a certain amount of dismantling 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 return to
ambient temperature.

5.2 Practical performance test
5.2.1General

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 medical
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 I) 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 shovelled out and a further opening at the top where the chippings may be returned. The
person stoops or kneels as he wishes and fills the basket with chippings. He then lifts the basket and empties
the contents back into the hopper. This shall be repeated 1 5 to 20 times in 10 min .

1,5m

-~
1,

o e
6 Piy , X
.
. g - S
RSNy
SRS Y

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;

¢) accessibility of controls and pressure gauge (if fitted);
d)clarity and field of vision from the facepiece and/or visor;
€) clothing comfort;

f) ease of speech transmission;

g) any other comments volunteered by the wearer.

5.3Measurement 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).

5.4Determination 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).

On two test subjects four new suits shall be tested. Two suits per test subject.
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For each individual test calculate the arithmetic mean over the time period. Calculate the percentage inward
leakage (IL) as follows: *-

IL= C, x100%
Cs
where:

C, s 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 number 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).

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, environmenta! 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

and undress subject

. . Time of
No Activity sequence for the testing activities
min
1 dress person in the suit
2 don boots, gloves etc. as required according to the manufacturers
instructions i
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 stan- 3
ding still
7 start treadmill -
8 walk 3
9 record leakage and pressure at sample point with the person wal- )
king at about 5 km/h
10 | stop treadmill -
record leakage and pressure at sample point, person moving arms
1 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 conti- 3
nuous squats
13 stop test agent and allow to desperse with person in chamber 3
14 disconnect sample tubes and remove person from test chamber )

3s.

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

Analyse resuits over final 2 min of each exercise period to avoid carry over of resuit
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.
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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 |:

EU-Directive 89/686/EEC, Annex Il clauses of this standard
1.1 Design principles 4.1,42,43,56.5.1t05.6
1.2 Innocuousness of PPE 41,45, 414,52

1.3 Comfort and efficiency 4.1,43,52,54, annex A
1.4 Information supplied by the manufacturer clause 7

2.2 PPE 'enclosing' the parts of the body to be protected 4.1.4,45,48,5.2
2.3. PPE for the face, eyes and respiratory tracts 45,52

212 PRE bearinq one or more igentification 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 concerned and associated EFTA regulations.
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Introduction

A given respiratory protective device incorporating a helmet or a hood can only be approved when the
individual components satisfy the requirements of the test specification which may be a complete standard
or part of a standard, and practical performance tests have been carried out successfully on a complete
apparatus where specified in the appropriate standard. If for any reason a complete apparatus is not tested
then simulation of the apparatus is permitted provided the respiratory characteristics and weight
distribution are similar to those of the complete apparatus.

1 Scope

This European Standard specifies minimum requirements for powered filtering devices incorporating a
helmet o a hood with gas, particle or combined filter(s) for respiratory protection. It does not cover devices
designed for use in circumstances where there is or might be an oxygen deficiency (oxygen less than 17 %
by volume). Also, it does not cover respiratory protective devices designed for escape purposes.

Laboratory and practical performance tests are included for the assessment of compliance with the
requirements.

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.

prEN 132:1996, Respiratory protective devices — Definitions.

EN 134:1998, Respiratory protective devices — Nomenclature of components.

EN 136:1998, Respiratory protective devices — Full face masks — Requirements, testing, marking.

EN 140:1998, Respiratory protective devices — Half musks and quarter masks — Requirements, testing,

marking.

prEN 143:1997, Respiratory protective devices — Particle filters — Requirements, testing, marking.

EN 148-1:1987, Respiratory protective devices — Threads for facepieces — Standard thread connection. |

EN 166:1995, Personal eye protection — Specifications.

EN 169:1992, Personal eye protection — Filters for welding and related techniques — Transmittance |
requirements and recommended use.

EN 170:1992, Personal eye protection — Ultraviolet filters — Transmittance requirements and
recommended use.

EN 171:1992, Personal eye protection — Infrared filters — Transmittance requirements and recommended
use.

EN 379:1994, Specification for welding filters with switchable luminous transmittance and welding filters
with dual luminous transmittance.

EN 397:1995, Industrial safety helmets.

EN IS0 6941:1995, Textile fubrics — Burning behaviour — Measurement of flame spread properties of
vertically oriented specimens.

EN 50014:1992, Electrical apparatus for potentially explosive atmospheres — General requirements.

EN 50020:1994, Electrical apparatus for potentially explosive atmospheres — Intrinsic safety "i”.
IEC 651:1979, Sound level meters.
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3 Definitions and description

3.1 Definitions

For the purposes of this European Standard the definitions given in prEN 132 and the nomenclature given
in EN 134 apply together with the following.

3.11

powered filtering device incorporating a helmet or hood

device, dependent on the ambient air, incorporating:
— one or more particle filter(s) providing protection against solid or liquid aerosols of negligible volatility
and decomposition, or a combination of such aerosols, or
— one or more gas filter(s) providing protection against specified gases and vapours, or
— one or more combined filter(s) providing protection against dispersed solid and/or liquid particles as
defined above, and specified gases and vapours
— and a turbo unit supplying the filtered air to a facepiece, which can be a hood or a helmet

3.2 Description
The device typically consists of:

a) a facepiece which can be a hood as defined in prEN 132 or a device which seals on the face, excluding
facepieces specified in EN 136 or EN 140. Either type of facepiece may incorporate a helmet, e.g. to
provide head protection against mechanical impact and/or a visor to provide eye and face protection

against given risks, possibly combined;

b) a turbo unit designed to be carried/worn by the wearer which supplies filtered ambient air to the
facepiece. The energy supply for the turbo unit may or may not be carried on the person;

¢) a filter or filters through which all air supplied passes;

d) exhalation valves or other outlets depending on the design by which exhaled air and air in excess of
the wearer’s demand is discharged.

4 Designation

Respiratory protective devices meeting the requirements of this standard shall be designated in the
following manner:

Powered filtering device/EN 12941/ (Class) (type) (options)

for example:
Powered filtering device/EN 1294 1/TH2A2D SI..




5 Classification

The complete devices are classified and designated according to the maximum inward leakage required as
given in Table 1.
Table 1 — Classification

Classification of complete device Maximum inward | Maximum particle filter penetration
leakage
Class Gas filter type and Particle filter NaCl aerosol Paraffin ¢il mist

class (if applicable)
(if applicable) % Y% Y%

TH1 Al,20r3 P 10 10 10
B1,20r3
El, 20r3
Kl1,20r3
AX
SX
TH2 Al 20r3 P 2 2 2
Bl,20r3
E1,20r3
Ki1,20r3
AX
SX
TH3 Al,20r3 P 0,2 0,2 0,2
B1,20r3
El,20r3
K1,20r3
AX
SX
Hg
NO

EXAMPLE THZBIP, a puwered filtering device incorporating a helimet or hood (TH) fitted with a combined gas filter and a particle
filter (B1P) and where the inward leakage of the complete device is 2 % or less.

6 Requirements

6.1 Materials

6.1.1 General

The device shall be made of suitable material to withstand normal usage and exposure to those
temperatures, humidities and corrosive environments that are likely to be encountered.

Testing shall be done in accordance with 7.2.
6.1.2 Compatibility with skin

Materials that may come into contact with the wearer’s skin shall not be known to be likely to cause skin
irritation or any other adverse effect to health.

Testing shall be done in accordance with 7.2.

6.1.3 Cleaning and disinfection

The materials used in the construction of the device shall withstand the cleaning and disinfecting agents
and procedures recommended by the manufacturer.

Testing shall be done in accordance with 7 2 dnd 7.3.5.16.
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6.1.4 Surface finish —/

The finish of any part of the device likely to be in contact with the wearer shall be free from sharp edges
and burrs.

Testing shall be done in accordance with 7.2.

6.2 Resistance to temperature

After conditioning in accordance with 7.1.2, the complete device excluding filters shall show no appreciable
deformation of major components, nor shall these components separate in the complete device. The
requirements of 6.3 to 6.10 and 6.12 to 6.17 shall continue to be met.

Testing shall be done in accordance with 7.1.
NOTE 1 The complete device is deemed to exclude the hattery charger, unless the charger is integral with the device.

NOTE 2 The requircments for conditioning of filters, prior to testing, are given in 7.1.
6.3 Helmets and hoods

6.3.1 General

If the device is intended to provide in addition head, eye or face protection against those possible risks, it
shall comply with relevant requirements of standards covering related protectors (for example EN 166 and
EN 397).

Additions to the equipment specified by the manufacturer shall not impair the respiratory protective
performance of the equipment complying with the standard.

When the hood or helmet does not include an integral turbo unit:

a) the hood or helmet shall not incorporate a thread in accordance with EN 148-1;

h) it shall not be possible to fit the filter(s) directly to the hood or helmet. o
6.3.2 Head harness U
The head harness (if fitted) of a hood or helmet shall be capable of being adjusted to fit a range of head sizes.

Testing shall be done in accordance with 7.2, 7.3 and 7.16.

6.3.3 Visor

6.3.3.1 Visors shall not distort vision nor shall any misting occur which significantly affects vision as
subjectively determined in the course of testing.

Where anti-misting compounds are used or specified by the manufacturer, they shall be compatible with
eyes, skin and the device under the foreseeable conditions of use.

Testing shall be done in accordance with 7.3 and 7.16.

6.3.3.2 The effective field of vision shall be not less than 70 %, related to the natural field of vision, and the
overlapped field of vision, related to the natural overlapped field of vision, shall be not less than 80 %.

Testing shall be done in accordance with 7.4.
Devices shall also be assessed for field of vision during the practical performance test.
Testing shall be done in accordance with 7.16.

6.3.3.3 If it is intended additionally to provide protection against certain types of non-ionizing radiation
then the protection shall comply with EN 166, EN 169, EN 170, EN 171 or EN 379 as appropriate.

If the means of protection against non-ionizing radiation is integral with the equipment covered .by this
standard then the field of vision shall be measured as described in 7.4 and reported for information only
and the equipment shall comply with EN 166, EN 169, EN 170, EN 171 or EN 379 as appropriate.

6.3.3.4 The visor shall not be visibly damaged and the device shall comply with 6.4.
Testing shal! be done in accordance with 7.5. \_/




6.4 Inward leakage

When tested at the manufacturer’s minimum design flow rate the inward leakage of the test substance for
each of the exercises shall not exceed the levels given in the appropriate class from column 5 of Table 1, for
each of the 10 test subjects.

Testing shall be done in accordance with 7.3.
6.5 Breathing resistance
The positive pressure under the helmet or hood shall not exceed 5 mbar.

Testing shall be done in accordance with 7.6.
6.6 Air supply

6.6.1 Clause deleted

6.6.2 When mounted on a dummy head or torso the flow into the helmet or hood shall be not less than the
minimum design flow rate for the manufacturer’s stated design duration which shall not be less than 4 h.

Testing shall be done in accordance with 7.7.

The flow rate and distribution of the air under the helmet or hood shall not cause distress to the wearer
(for example by excessive local cooling of the head and face or by causing eye irritation).

Testing shall be done in accordance with 7.3 and 7.16.

6.6.3 It shall not be possible to switch off the air supply inadvertently as assessed during the practical
performance test.

Testing shall be done in accordance with 7.16.

6.6.4 If a means is provided to adjust the air supply to give a particular classification then it shall not be
possible to change the classification during use. The mechanism which adjusts the flow rate shall

simultaneously indicate the appropriate reference to the selected classitication (see Table 1) as specified in
the manufacturer’s information. The mechanism shall be so designed that it is not possible inadvertently

to change the air flow. ,
A means for adjusting the air flow during use within a classification may be provided.

Testing shall be done in accordance with 7.2 and 7.16.

6.7 Checking and warning facilities »
6.7.1 A means shall be provided to check that the manufacturer’s minimum design flow rate is exceeded.

6.7.2 Class TH2 and Class TH3 devices shall be fitted with a warning facility that indicates to the wearer
during use when a further check in accordance with 6.7.1 and the manufacturer’s instructions is necessary.

6.7.3 A means for checking the correct functioning of the warning facility shall be provided.

6.7.4 The facilities provided under 6.7.1, 6.7.2 and 6.7.3 shall be tested to ensure that it operates at or
above the minimum design flow rate.

Testing shall be done in accordance with 7.2, 7.16 and the manufacturer’s information.

6.8 Clogging

Where particle or combined filters (including special filters) are fitted, the device shall be tested for
clogging. On completion of this test:

a) the flow rate shall not have fallen below the manufacturer’s minimum design flow rate; and
b) the filters shall meet the penetration requirements of 6.11.1.1.

Testing shall be done in accordance with 7.8.

6.9 Electrical components

Electrical components shall be so designed that it is not possible to inadvertently reduce or reverse the air
flow.
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If the device is claimed to be intrinsically safe for use in patentially explosive atmospheres it shall comply \,_/)
with the appropriate requirements of EN 50014 and EN 50020.

If the power supply is a battery it shall be a non-spillable type.
Protection against the effects of an occurrence of a short circuit shall be provided for the battery.
Testing shall be done in accordance with 7.2 and 7.16.

NOTE Long power leads should be avoided. The usc of very low voltages is reccommended, which. in this context, means less
than 60 V (d.c.) or less than 23 V (a.c.) (30 112).

6.10 Breathing hose

6.10.1 Any breathing hose shall permit free head movement without danger of being caught up, as
subjectively assessed by test subjects.

Testing shall be done in accordance with 7.3 and 7.186.

6.10.2 The air flow when the load is applied shall not be reduced by more than 5 % of the manufacturer’s
minimum design flow rate.

There shall be no distortion 5 min after completion of the test.
Testing shall be done in accordance with 7.9.

6.10.3 Hoses and couplings shall meet the requirements given in Table 2 and shall not become
disconnected or visibly damaged. Where multiple hoses are fitted to the device each hose shall meet the
requirements given in Table 2.

Testing shall be done in accordance with 7.10.
. Table 2 — Strength of hose and couplings

Classification Strer\t;gth u}
TH1 50
TH2 100
TH3 250

6.10.4 Strength of coupling to hood

The coupling between hose and helmet/hood shall comply with the strength requirements of Table 2 and
shall not become disconnected or suffer visible damage.

Testing shall be done in accordance with 7.10.
6.11 Filters
6.11.1 Types and classification

6.11.1.1 Particle filters
Powered particle filtering devices shall be classified according to their penetration as given in
columns 5 and 6 of Table 1.

Three levels are classified and shall be designated:
THyP
where y is the inward leakage class 1, 2 or 3.
The protection provided by a class 2 or a class 3 filter includes that provided by the corresponding filter of
lower class or classes.




6.11.1.2 Gas filters
Powered gas filtering devices shall be classified according to their application and protection capacity.
They shall be designated:

THyGasz

where y is the inward leakage class 1, 2 or 3 and z is the capacity of the gas filter 1, 2 or 3 and where “Gas”
means one of the “types” of filter listed in a) (i) or (it) or (ii1).

a) Types of filters

Gas filters are contained in one of the following types or combinations of them. If a filter is a combination
of types, it shall meet the requirements of each type separately.

i) Types, A, B, Eand K

Type A: For use against certain organic gases and vapours with a boiling point higher than 65 °C as
specified by the manufacturer.

Type B: For use against certain inorganic gases and vapours as specified by the manufacturer
(excluding carbon monoxide).

Type E: For use against sulfur dioxide and other acidic gases and vapours as specified by the
manufacturer.

Type K: For use against ammonia and organic ammonia derivatives as specified by the manufacturer.
it) Special filters
Special filters shall only be in TH3 devices and shall include a particle filter on the inlet side. They are:
Type NO: For use against oxides of nitrogen, e.g. NO, NO,, NO,.
Type Hg: For use against mercury.
iii) AX and SX filters

Type AX: For use against certain low boiling compounds (boiling point <65 °C) as specified by the
manufacturer.

Type SX: For use against specific compounds,
b) Classes of filters
i) Gas filters of types A, B, E, and K are classified in one of the following classes:
Class 1: Low capacity
Class 2: Medium capacity
Class 3: High capacity.

The gas capacity provided by a class 2 or class 3 filter includes that provided by the corresponding filter of
lower class or classes.

Only one class of special filter is specified.
6.11.1.3 Combined filters

Combined filters shall be specified and described as separate entities in accordance with 6.11,1.1 and
6.11.1.2 that is, THyGaszP (e.g. TH3A2D),

where
y =L2or3
z =1,20r8;and
Gas = one or more of the types of gas filter,

6.11.2 Design and performance

6.11.2.1 Construction
The connection between filter(s) and the mating part of the device shall be robust and leaktight.
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The connection between filter and the mating part may be achieved by a special type of connection or by a
screw thread connection (including threads other than the standard thread).

The standard thread is defined in EN 148-1.

Filters other than prefilters shall be designed to be irreversible and shall be readily replaceable without
use of special tools.

The particle filter of combined filters shall be on the influent side of the gas filter,

Testing shall be done in accordance with 7.2.

6.11.2.2 Materials
Internally the filter shall withstand corrosion by the filtering media.

Material from the filter media released by the air flow through the filter shall not constitute a hazard or
nuisance for the wearer.

6.11.2.3 Mechanical strength

After testing in accordance with 7.11 filters shall show no mechanical defects. After a visual inspection they
shall meet the performance requirements given in 6.11.2.4.

6.11.2.4 Prolection efficiency/capacily

6.11.2.4.1 Particle filters

Particle filters shall comply with the requirements given in columns 5 or 5 and 6 of Table 1.

Testing shall be done in accordance with 7.12.1 and 7.12.2.

Filters for use against solid and liquid aerosols shall be tested against sodium chloride and paraffin oil.

Filters anly for use against solid and water-based aerosols shall be tested against sodium chloride only.

6.11.2.4.2 Gas filters type A, B, I and K and combined fillers

The filters shall comply with the requirements given in Table 3.

Testing shall be done in accordance with 7.12.1, 7.12.3.1 and 7.12.3.2.

\Where such a gas filter is combined with a particle filter, the combined filter shall comply with the
penetration requirement for the particle filter given in Table 1 in addition to the requirements of Table 3.
6.11.2.4.3 Special filters

Special filters shall comply with the requirements of Table 4 and the penetration requirements for the
particle filter given in Table 1.

Testing shall be done in accordance with 7.12.1, 7.12.3.1 and 7.12.3.3.

Only one class of special filter is specified.

6.11.2.4.4 AX filters

AX filters shall comply with the requirements of Table 5 and if applicable with the penetration
requirements for the particle filter given in Table 1.

Testing shall be done in accordance with 7.12.1, 7.12.3.1 and 7.12.3.4.
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Table 3 — Protection capacity of gas filters of types A, B, E and K

Filter type and class Test gas Minimum breakthrough time at test
condition
min
Al Cyclohexane (CgH ) 70
Bl Chlorine (Cly) 20
Hydrogen sulfide (H.S) 40
Hydrogen cyanide (HCN) 25
El Sulfur dioxide (SO,) 20
K1 Ammonia (NHy) 50
A2 Cyclohexane (CgH ) 70
B2 Chlorine (Cly) 20
Hydrogen sulfide (H,S) 40
Hydrogen eyanide (HCN) 25
E2 Sulfur dioxide (S0,) 20
K2 Ammonia (NHj) 50
A3 Cyclohexane (CgH o) 35
B3 Chlorine (Cl,) 20
Hydrogen sulfide (H,S) 40
Hydrogen cyanide (HCN) 25
E3 Sulfur dioxide (SO,) 20
K3 Ammonia (NHj) 40

depending on the conditions of use.

NOTE The minimum breakthrough times given in Table 3, Table 4, and Table § are intended only for laboratory tests under
standardized conditions. They do not give an indication of the possible service time of the filter in practical use. Possible service
times can differ from the breakthrough times determined according to this standard in both directions, pusitive and negative

Table 4 — Protection capacity of special filters

Filter type Test gas Minimum breakthrough time at test
condition
NOP Nitric oxide (NO) 20 min
Nitrogen dioxide (NOy) 20 min
HgP Mercury vapour (Hg) 100 h

NOTE Oaly une class of special filter is specified.

Table 5 — Protection capacity of AX filters

Test gas

Minimum breakthrough time at test condition

min

Dimethyl ether (CH3~0O-CHy;)

50

Isobutane (C4H,q)

50
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6.11.2.4.5 SX filters

6.11.2.4.5.1 Sorption
SX filters shall have a breakthrough time of not less than 20 min.

NOTE  Minimum hreakthrough times are intended only for lahoratory tests under standardized conditions. They do not give an
indication of the possible service time of the filter in practical use. Possible service times can differ from the breakthrough times
determined according to this standard in both directions, positive and negative depending nn the conditions of use.

Testing shall be done in accordance with 7.12.1, 7.12.3.1 and 7.12.3.5.

6.11.2.4.5.2 Desorption

The effluent concentration from SX filters shall not be greater than 5 ml/m” of the test gas at any time
during the test. .

Testing shall be done in accordance with 7.12.1, 7.12.3.1 and 7.12.3.5.

6.11.2.4.5.3 Where such a gas filter is combined with a pflrticle filter, the combined filter shall comply with

the penetration requirement. for the particle filter given in Table 1 in addition to the requnrements of
6.11.2.4.5.1 and 6.11.2.4.5.2.

6.11.2.4.6 Multiple filters

Where the device employs multiple filters through which the flow is proportioned, the flow through the
filters shall be balanced. The flow through multiple filters is considered to be balanced if the filter
resistance conforms with the following expression:

( JAflow resistance] <0.2
mean flow resistance/ =

To assess this balance, the resistance of the filters shall be measured at a flow rate which is given by the
manufacturer’s minimum design flow rate divided by the number of filters through which the air flow is

proportioned.
6.12 Noise level
The noise generated by the device shall not exceed 75 dBA.

Testing shall be done in accordance with 7.13

6.13 Carbon dioxide content of the inhalation air
The carbon dioxide content of the inhalation air (dead space) shall not exceed an average of 1 % by volume.

Testing shall be done in accordance with 7.14

6.14 Resistance to flame

No part of the device shall continue to burn after removal from the flame.

Testing shall be done in accordance with 7.15. )

The device is not required to meet the other requirements of this standard after being subjected to this test.
6.15 Exhalation means

6.15.1 Where exhalation means are fitted they shall comply with the requirements of 6.15.2 to 6.15.6.
6.15.2 Lxhalation means shall be such that they can be readily maintained and correctly replaced.
Testing shall be done in accordance with 7.2.

6.15.3 Exhalation means shall function correctly in all arientations likely to be encountered in use.
Testing shall be done in accordance with 7.2 and 7.16

6.15.4 Fxhalation means shall be protected against dirt and mechanical damage.




6.15.5 Exhalation means shall operate correctly as assessed by the procedures of 7.2, 7.3 and 7.6 after a
continuous exhalation flow of (300 £ 15) I/min for a period of (60 + 6) s. This test shall be carried out
immediately after the test described in 7.7.

The batteries shall be recharged in accordance with the manufacturers information before testing the
breathing resistance in accordance with 7.6.

6.15.6 The housing of the exhalation means shall be attached to the facepiece so that it can withstand
axially a tensile force of (50 + 15) N for a period of (10 t 1) s.

Testing shall be done in accordance with 7.10.

6.16 Mass

The total mass of the device shall not exceed 5 kg of which not more than 1,5 kg shall be carried on the
head.

6.17 Practical performance

The device shall undergo practical performance tests under realistic conditions. These general tests serve
the purpose of checking the device for imperfections that cannot be determined by the tests described
elsewhere in this standard.

Where practical performance tests show the device has imperfections related to wearer acceptance, the test
house shall provide full details of those parts of the practical performance tests which revealed these
imperfections. This will enable other test houses to duplicate the tests and assess the results thereof.

Testing shall be done in accordance with 7.16.

7 Testing

Before performing tests involving human subjects, account shall be taken of any national regulations
concerning the medical history, examination or supervision of the test subjects.

If no special measuring devices or measuring methods are specified, commonly used methods and devices
shall be applied.
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Table 6 — Testing schedule

1 2 3 4 5 6
Requirement Title Number of Conditioning Test clause Cross-referenced
clause samples clauses
6.1 Materials 2 1A.R., 1T.C. 7.2,7.3
6.2 Resistance to 1 7.1,7.2 6.3 to 6.10,
temperature 6.12 to 6.17
6.3 Helmets and 2 1A.R., IT.C. 7.2,7.3,7.4,7.5,(6.2, 6.4
hoods 7.16
6.4 Inward leakage {2 1A.R., IT.C. 7.3, 7.17 6.2
6.5 Breathing 2 IA.R., 1T.C. 7.6 6.2
resistance
6.6 Air supply 2 1A.R,, 1T.C. 7.2,7.3. 7.7, 6.2
7.16
6.7 Checking and |2 1A.R., 1T.C. 7.2,7.16 6.2
warning
facilities
6.8 Clogging 2 filters/acrosol [A.R. 7.8 6.2, 6.11.1.1
6.9 [lectrical 2 1A.R,, IT.C. 7.2,7.16 6.2
components
6.10 Breathing hose {2 1A.R, IT.C. 7.3, 7.9, 7.10, 6.2
7.16
6.11 Filters 4 filters/aerosol |2M.S., 2M.S. & (7.2, 7.11, 7.12
or gas T.C.
6.12 Noise level 2 1A.R., IT.C. 7.13 6.2
6.13 Carbon dioxide {2 1A.R, IT.C. 7.14 6.2
content of
inhalation air
6.14 Reststance to 2 1A.R., 1T.C. 7.15 6.2
flame
6.15 Exhalation 2 1AR, 1T.C. 7.2,7.3,7.6,7.7(62
means
6.16 Mass 2 1A.R, IT.C. 6.2
6.17 Practical 2 1A.R,, IT.C. 7.16 6.2
performance
7.2 Visual 2 1A.R., 1T.C. 7.2 6.1,6.2,6.3, 6.6,
inspection 6.7, 6.9, 6.11
NOTE For a particular requirement given in columns { and 2 of the tahle. the relevant test clauses are given in column 5. In
same cases there are other associated requirement clauses and these are given in column 6.
A.R. = as reccived (means “not conditioned™):; T.C. = temperature conditioned (7.1): M.S. = mechanical strength (7.11).

7.1 Conditioning

7.1.1 General

All tests on complete devices shall be carried out on two samples. One shall be tested “as received” and the
other after conditioning in accordance with 7.1.2. Except where otherwise indicated, filters used in the tests
with complete devices shall be as “received”.

7.1.2 Complete device

Store the complete device for (72 % 1) h at one of the extremes of temperature and humidity given in the
manufacturer’s information. Allow the device to return to ambient conditions for at least 4 h and then store
for (72 £ 1) h at the other extreme of temperature and humidity given by the manufacturer.

—



7.1.8 Filters

7.1.3.1 Aerosol penetration and gus capacity

Four filters shall be tested for each gas or aerosol. Two filters “as received” shall be subjected to the
mechanical strength test prior to aerosol or gas testing. The two further filters shall be subjected to
conditioning as described in 7.1.2, and then to mechanical strength testing, as described in 7.11, prior to
aerosol or gas testing.

7.1.3.2 Clogging
“As received” filters shall be used for this test.

7.2 Visual inspection

A visual inspection of the device is carried out and the results reported as appropriate. The visual
inspection includes marking and information supplied by the manufacturer.

7.8 Inward leakage

7.3.1 General

Two methods are specified, namely, one using sodium chloride and the other using sulfur hexafluoride. The
general principle of the test is the same using either of the two test substances but the test substance to be
used depends on the type of device being tested and shall be chosen in accordance with Table 7. 1f a gas or
combined filter device manufactured from non-porous materials (as tested in 7.17 if necessary) is obviously
open to the atmosphere or incorporates an unsealed stitched seam it may be tested with sodium chloride.
If the non-porosity is doubtful then it shall be tested using sulfur hexafluoride.

When Table 7 requires total inward leakage (TIL) to be determined the complete device on test is used in
a sodium chloride test atmosphere. When Table 7 requires inward leakage excluding filter penetration (IL)
to be determined, the device on test iay be supplied with breathable air (free of the test substance) or by
replacing gas or combined filters with high efficiency particle filters, If the breathable air method is used
the air supply is attached to the filter(s) or equipment normally used with the apparatus. For this purpose
lightweight hose(s) and plenum cap(s) can be attached to the filter element(s) of the test device and air free
of the test substance supplied to it at a flow resistance (including hoses) representative of that measured
for the unmodified device.
If the high efficiency filter method is used then these surrogate devices shall have the same mass and
breathing resistance as their gas/vapour counterparts.
Prior to the test the equipment shall be examined to ensure that it is in good working condition and that it
can be used without hazard.

Table 7— Type of device and test substance to be used in inward leakage test

Type of device Test substance Number of test Type of measurement { Clause for report of
subjects result
Particle Sodium chloride 10 TIL 7.3.7.3
Gas Sulfur hexafluoride 110 IL 7.3.6.4
or
Sodium chloride* |10 IL 7.3.7.3
Combined Sodium chloride* |10 TIL 7.3.7.3
Sodium chloride** | 5 TIL 7.3.7.3
and IL
Sulfur 5 \
hexafluoride** 7.3.6.4

* Not porous as assessed by test procedure in 7.17.
** Porous as assessed by test procedure in 7,17,
TIL = Total inward leakage IL = Inward leakage excluding filter penetration
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7.3.2 Principle . N>
A test subject, wearing the complete device on test, walks on a horizontal treadmill surrounded by an

atmosphere containing a known concentration of the test substance. The flow rate in the equipment is

adjusted to, and maintained at, the manufacturer’s minimum design flow rate. The percentage inward

leakage of the test substance into the breathing zone is measured continuously.

Dilution of the test atmosphere by clean air emanating from the device under test does not affect the
accuracy of the measurement of leakage because of the large volume and continuous replacement of the
test atmosphere.

7.3.3 Test subjects and number of lests v
Two complete devices are tested, each being tested on five test subjects. Both devices shall be tested for
robustness of the visor, prior to the inward leakage tests. One complete device is tested “as received” to
provide five inward leakage results. The other complete device is tested after being conditioned as
described in 6.2 to provide a further five inward leakage results. The test subjects selected shall be familiar
with using such or similar equipment. Male and female test subjects shall be used.

7.3.4 Apparatus .
The apparatus is used for both test substances.

7.3.4.1 Enclosure

An enclosure is positioned over a treadmill and is capable of being filled with the test atmosphere, which
preferably enters the top of the enclosure via a duct and flow distributor and is directed downwards over
the head of the test suhject. The concentration of the test substance inside the effective working volume is
checked to ensure it is sufficiently homogeneous. The enclosure is large enough to permit walking on the
treadmill without interference. Provision is made for the positioning of a supplementary fan, not less
than 350 mm in diameter, inside the enclosure such that an air velocity of 2 m/s across the enclosure can
he produced in the vicinity of the subject’s head. ‘\_j
The air velocity through the enclosure measured close to the test subject’s head, with the test subject
standing centrally on the treadmill and without the supplementary fan in operation, shall be 0,12 m/s

to 0.2 m/s.

The design of the enclosure shall be such that the device worn by the test subject can be supplied if
necessary with breathable air (free of the test substance). Such an air supply is attached to the filter or
equipment normally used with the device.

It is important that the attachment of the hose supplying clean air does not affect the fit of the equipment
on the test subject nor should its fitting replace any seals incorporated in the equipment under test. If
necessary the hose can be supported.

7.3.4.2 Treadmill
A level treadmill capable of working at 6 km/h.

7.3.4.3 Sampling probe and connections

The probe consists of a length of tubing fitted with a plastics ball of approximately 20 mm diameter and
having eight holes each of 1,5 mm diameter spaced equidistantly around the circumference of the ball [see
Figure 1a)]. For devices having a rigid visor, the visor may act as a support for the sampling probe at'ter.'
piercing at a suitable position. Connections to the sampling probe need to be sealed into the hole made in
the visor.

For devices employing flexible hoods it may be necessary to fit a head harness to the test subject. This
harness can then carry the sampling probe and associated connections [see Figure 1b)).

For tests on all types of device, the sample holes in the ball probe should lie in the position shown in

Figure 1a) and Figure 1b). A second sampling probe is provided, to measure the ambient concentration of

test substance in the test chamber. The sampling probes are connected to the analysing instrument by

means of thin tubing the length of which is kept as short as possible. Q

The sampling is continuous at a rate up to 3 I/min.




7.3.4.4 Detection system

The detection system including sampling probes and connections shall have a response time of less

than 20 s for a response of 10 % to 90 % of the full scale deflection of the indicator used.

7.3.4.5 Power supply

The power supply shall enable the manufacturer’s minimum design flow rate to be maintained throughout
the test procedure. The battery fitted to the device shall not be used.

7.3.5 Test procedure

The test procedure is the same for both test substances.

7.3.5.1 Place all the sample tubes initially in close proximity to one another within the enclosure and the
resistance of the sample tubes adjusted, e.g. by means of a screw clip, so that identical readings for the test
substance concentration are obtained from each sample tube.

7.3.5.2 Ask the test subject to read the manufacturer’s fitting information and if necessary show them how
to fit the device correctly in accordance with the fitting information.

7.3.5.8 Inform the test subjects that if they wish to adjust the facepiece during the test they may do so.
However, if this is done the relevant section of the test will be repeated having allowed the system to

resettle.
7.3.5.4 Adjust the flow rate to the manufacturer’s minimum design flow rate.

7.3.5.5 After switching on the device and fitting the facepiece ask each test subject “Does the facepiece fit?”,
If the answer is “Yes”, continue the test. If the answer is “No”, take the test subject off the panel and report

the fact.

7.3.5.6 Ensure that the test subjects have no indication of the results as the test proceeds.

7.3.5.7 Ensure the test atmosphere is OFF.

7.3.5.8 Place the test subject in the enclosure. Connect up the sampling probe. Have the test subject walk
at 6 km/h for 2 min. Measure the test substance concentration inside the facepiece to establish the

background level.
7.3.5.9 Wait for a stable reading to be obtained.
7.3.5.10 Turn the test atmosphere ON.

7.8.5.11 Instruct the test subject to continue to walk for a further 2 min or until the test atmosphere has
stabilized. :

7.3.5.12 Whilst still walking, have the test subject perform the following exercises. Exercises b), ¢) and e)
are performed with the supplementary fan operating such that an additional air velocity of 2 m/s is
produced to impinge on the front, side and rear of the device in turn,

a) walking without head movement or talking for 2 min;
b) turning head from side to side (approximately 15 times), as if inspecting the walls of a tunnel
for 2 min;
¢) moving head up and down (approximately 15 times), as if inspecting the ceiling and floor for 2 min;
d) reciting the alphabet or an agreed text out loud as if communicating with a colleague for 2 min;
e) walking without head movement or talking for 2 min,
7.3.5.13 Record
a) chamber concentration; and

b) the concentration in the breathing zone of the device over each exercise period.

7.3.5.14 Turn off the test atmosphere and when the test substance has cleared from the cl amber remove
the test subject.

7.3.5.15 Record the subjective assessment by each test subject of misting of the visor,
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7.3..'5.16 After use hy each test subject the device shall be cleaned, disinfected and dried in accordance with
the information supplied by the manufacturer before being used for its next inward leakage test.

7.3.5.17 Repeat the procedure with the other nine test subjects but for these the exercises b), ¢) and ¢) are
performed with the additional air velocity of 2 m/s in one direction only. Ensure that each of the two devices
specified in 7.3.3 is used for five test subjects. This will provide four sets of results for each of the directions
for the additional air velocity as shown in Table 8 where % indicates that a test is performed and a
measurement made. Thus for the ten test subjects, four sets of results for each direction of air flow are
obtained.

Table 8 — Additional experimental plan for exercises b}, ¢) and ¢)

Test subject

Air flow direction |Exercises
1 2 3 4 5 6 7 8 9 10

x
X
x
X

Front b)
c)
e)
Side b)
c)

)

X X X X
x
x

Rear b)
o)

X X X! x
x
X

e)

7.3.6 Test using sulfur hexafluoride as test substance

7.3.6.1 Apparatus
The genceral arrangement is shown in Figure 2a).

7.3.6.1.1 Tes! substance: Sulfur hexafluoride

It is recommended that a test atmospherc concentration between 0,1 % and 1 % by volume should he used.
Accurate determination of leakage with appropriate instruments are possible within the range from 0,01 %
to approximately 20 %, depending on the test concentration.

7.3.6.1.2 Deteclion means

The concentration of sulfur hexafluoride in the test atmosphere and inside the facepiece of the device is
measured and recorded by suitable instruments, ensuring that the response time for the detection system

complies with 7.3.4.4.
7.3.6.2 Almospheric conditions for lest
The test is performed at ambient temperature and humidity.

7.3.6.3 Procedure
The procedure specified in 7.3.5 shall be used.
7.3.6.4 Calculation of inward leakage

The inward leakage (P) is calculated from measurements made over the last 100 s of each of the exercise
periods to avoid carry over of results from one exercise to the other.

The value of P, expressed as a percentage, is calculated from the equation

P(%) ©s 100
%) = == x
Cl

W



where

C, isthe challenge concentration; and
C, isthe measured mean concentration in the breathing zone of the device,

Measurement C, is preferably taken via an integrating recorder.
7.3.7 Test using sodium chloride as test substance

7.3.1.1 Apparatus
The general arrangement is shown in Figure 2b).

7.3.7.1.1 Aerosol generator

The sodium chloride aerosol is generated from a 2 % solution of reagent grade sodium chloride in distilled
water, A single large Collison atomizer is used, which requires an air tlow rate of 100 Vmin at a pressure
of 7 bar. The atomizer and its housing are fitted into a duct through which a constant tlow of air is
maintained. It may be necessary to heat or dehumidify the air in order to obtain complete drying of the

aerosol particles.

The mean sodium chloride concentration within the enclosure shall be (8 + 4) mg/m? and the variation
throughout the effective working volume shall not be more than 10 %. The particle size distribution shall
be 0,02 pm to 2 pm equivalent acrodynamic diameter with a mass median diameter of 0,6 pm.

7.3.7.1.2 Flame photometer
A flame photometer is used to measure the concentration of sodium chloride inside the facepiece. Essential
performance characteristics for a suitable instrument are as follows:

a) it should be specifically designed for the direct analysis of sodium chloride aerosol;

b) it should be capable of measuring concentrations of NaCl aerosol between 15 mg/m® and 5 ng/m?;

c) the total aerosol sample required by the photometer should not be greater than 15 I/min;

d) the response time for the photometer, excluding the sampling system, should not be greater

than 500 ms;

e) the response to other elements needs to be reduced. This applies particularly to carbon, the
concentration of which will vary during the breathing cycle. The reduced response can be achieved by
ensuring that the band pass width of the interference filter is not greater than 3 nm and that all
necessary side-band filters are included.

7.3.7.1.3 Sample tubes and pumps

Sample tubes are of plastics tubing with a nominal inside diameter of 4 mm through which air is drawn. If
no pump is incorporated into the photometer an adjustable flow pump is used to withdraw an air sample.
Dependent on the type of photometer it may be necessary to dilute the sample with clean air. The pump
shall be such that aerosol losses are minimized within the pump and changes in flow rate caused by
changing pressure within the sampling zone are also minimized.

NOTE Some types of reciprocating diaphragm pumps have proved to be suitable.

The hood/chamber aerosol concentration is monitored during the tests using a separate sampling system,
to avoid contamination of the facepiece sampling lines, It is preferable to use a separate flame photometer
for this purpose.

[f a second photometer is not available, sampling of the hood/chamber concentration using the separate
sampling system and the same photometer may be made. However, time will then be required to allow the
photometer to return to a clean background.

7.3.7.2 Atmospheric conditions

The test is performed at ambient temperature and a relative humidity of not greater than 60 % in the
enclosure when the atomizer is operating.

7.3.7.3 Procedure

The procedure specified in 7.3.5 shall be used.
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7.3.7.4 Calculation of inward leakage
The Ieflkage (P) is calculated from measurements made over the last 100 s of cach of the exercise periods
to avoid carry over of results from one exercise to another.

The value of P, expressed as a percentage, is calculated from the equation:

Cy
P(%) = ==x 1,25 x 100
C
where

C; the challenge concentration;

C, is the measured mean concentration in the breathing zone of the device; and the factor 1,25 is
included to allow for lung retention of sodir.m chloride. It has been derived on the assumption of an
air flow rate of the device of 120 /min and a wearer's hreathing rate of 40 I/min.

7.4 Field of vision

The field of vision shall be measured with a Stoll “apertometer” (see Figure 3) modified to support the
hood/helmet under test in the same manner as worn. The diagram shown in Figure 4 shall be used for the
evaluation. The test shall be carried out with the air supply maintained at the manufacturer's minimum

design flow rate.

Field of vision is also assessed during the practical performance test. Results from the apertometer and the
practical performance test are used to assess compliance with 6.3.3.2 by means of Table 9.

Table 9 — Use of results from 7.4 and 7.16

Possible results of test
Stoll test (7.4) v/ v X
Practical performance (7.16) v/ X v
Meet field of vision requirements (6.3.3.2) _ v v/ v/

v/ Pass X Fail

7.5 Visor rohustness

Mount the complete assembled device on a dummy head supported in the same manner as worn. With the
axis of the head form horizontal, impact the centre of the visor by a steel ball (22 mm diameter, mass
approximately 44 g) allowed to fall from a distance of 130 cm. The impact shall be perpendicular to the
surface of the visor. Carry out the test with the air supply maintained at the manufacturer’s minimum
design flow rate.

Two visors shall be tested.

7.6 Breathing resistance

Fit the device on the Shefficld dummy head/torso and operate according to the information supplied by the
manufacturer with fully charged batteries and clean filter(s). Where appropriate the fitting procedure
described in Annex A is used.

Measure the breathing resistance with the device fitted to the artificial head or torso in an upright position,
i.c. looking ahead.

Measure the exhalation resistance as a static pressure near the mouth of the dummy to whigh either a
breathing machine adjusted to 25 cycles/min and 2,0 I/stroke or a continuous flow of 160 I/min is applied.
Correct the flow rate to 23 °C and 1 bar absolute.

7.7 Air supply flow rate

7.7.1 Principle
The flow of filtered air to the device is measured at zero back pressure and at ambient temperature. Tl:le
initial flow rate and the flow rate after continuous aperation for the manufacturer’s stated design duration

are measured.




7.7.2 Test equipment
7.7.2.1 Sheffield dummy head (or torso), fitted with mouth tube and pressure port at the mouth.

7.7.2.2 Suitable blower or suction device

7.7.2.8 Control means for blower, such as a variable power regulator for the motor or an adjustable bleed
in the air supply pipework.

7.7.2.4 Suitable flowmeter, e.g. calibrated from 50 ¥min to 500 [/min.

7.7.2.5 Micromanometer, if used, capable of detecting a pressure difference of 0,01 mbar.

An inclined liquid manometer or an electronic micromanometer is recommended.
7.7.2.6 Light weight plastics bag, as shown in Figure 5 and Figure 6.

7.7.8 Preparation of device

Fit a fully charged battery and new filter(s) to the device.

In order to ensure a fully charged battery the following procedure is recommended. Operate the device
normally until there is an audible decrease in air flow. Switch off the device and place the battery on charge
in accordance with the manufacturer’s information.

7.7.4 Fitting the device into the apparatus

Depending upon the design of the device, fit it into an appropriate apparatus, Examples are shown in
Figure 5, Figure 6 or Figure 7. Ensure that all joints are leaktight.

Where an adapter is used care should be taken to ensure that it does not give rise to any pressure/flow
losses.

Devices with tight fitting neck seals need to be fitted to the dummy head with the neck seal adjusted as if
the device were being worn and with the micromanometer connected to the breathing zone of the visor
cavity in such a manner as to be free from velocity effects.

NOTE It is possible that the flow past the pressure port can influence the recorded pressure.
7.7.5 Procedure: initial flow rate

7.7.5.1 Devices tested according to Figure 5 or Figure ¢

Switch on the device and adjust the blower (Figure 5) or suction device (Figure 6) until the plastics bag
neither inflates nor deflates, i.e. zero back pressure.

The micromanometer should indicate zero pressure but observation of the plastics bag is often a more
precise method of monitoring the pressure within such a flexible enclosure.

Record the reading of the flowmeter. Continue to ensure zero back pressure and repeat the flow
measurement at intervals of 5 min until a total time of 30 min has elapsed.

Calculate the average of the seven flow measurements and report as the initial flow rate.

7.7.5.2 Devices tested according to Figure 7
Switch on the device and adjust the suction means until the micromanometer indicates zero back pressure.

Record the reading of the flowmeter. Continue to ensure zero back pressure and repeat the flow
measurement at intervals of 5 min until a total time of 30 min has elapsed.

Calculate the average of the seven flow measurements and report as the initial flow rate.

7.7.6 Procedure: design duration

After measuring the initial flow rate as described in 7.7.5, disconnect the measuring apparatus from the
device and switch off the blower/suction device.

Leave the device running whilst fitted to the dummy head for 1 h less than the manufacturer’s design
duration and then reconnect the measuring apparatus as in Figure 5, Figure 6 or Figure 7 as appropriate.

Measure and record the flow rate as described in 7.7.5 at a total elapsed time (including the first 30 min
for initial flow rate measurement) equal to the manufacturer’s design duration.
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7.8 Clogging

The test equipment and the test atmosphere shall be that described in EN 143 with the following
modifications. At least the filter and the fan shall be in the test atmosphere for the test. New filters and a
fully charged hattery shall be fitted to the device before starting the clogging procedure. The complete
device fitted with a fully charged battery and clean filter(s) shall be tested on a Sheffield dummy head
connect;!d to a breathing machine adjusted to 30 I/min (20 cycles/min, 1,5 Ustroke, sinusoidal breathing
pattern).

Operate the device in a dolomite dust concentration of (400 = 100) mg/m® until the product of dust
concentration and the testing time is:

a) Particle filter only

THIP 400 mg-h/m*,
TH2D 400 mg-h/m?,
TH3P 200 mg-h/m?,

e.g. for TH1P the product may be 400 mg/m® for 1 h or 300 mg/m? for 1,33 h;
by Gas vapour filter only

There is no clogging requirement.
¢) Combined filters

TH1(Gas)P 200 mg-h/m*,
TH2(Gas)P 200 mg-h/m?,
TH3(Gas)P 100 mg-h/m?,
where

Gas = gas component of classification;
d) Special filters
100 mg-h/m*.
At the end of the test, take the device out of the dust chamber, clean on the outside if necessary and test

for flow rate in accordance with 7.7 and for the penetration requirements at this flow rate in accordance
with 7.12.2, except that conditioning is not required.

7.9 Resistance to collapse of breathing hose

7.9.1 Principle

The manufacturer's minimum design air flow is passed through the breathing hosc which is subjected to a
specified load. The change in air flow is measured.

7.9.2 Apparatus

Two circular plates, 100 mm in diameter and thickness at least 10 mm. One plate is fixed and the other is
capable of moving at right angles to the plane of the plates. The moving plate is capable of being loaded to
ensure a total force of 50 N can be applied between the plates (see Figure 8).

7.9.3 Procedure

Measure the flow in accordance with 7.7 and record this flow. Place the breathing hose centrally between
the two plates and pass the manufacturer's minimum design air flow rate through the hose by means of

the turbo unit.

Apply the test force of 50 N (which includes that due to the moveable plate itself) to the hose and measure
the air flow in accordance with 7.7.

7.10 Strength of hose and couplings and of connection between hood and breathing hose
Suspend the breathing hose and couplings and apply the appropriate force specified in Table 2 for 10 s to
the free end.

Suspend the hood and the breathing hose and apply the appropriate force specified in Table 2 for 10 s to
the free end.




Where multiple hoses are fitted to the device, apply the appropriate load to each hose.
Report any damage or failure,
7.11 Mechanical strength of filters

7.11.1 Test equipment

The apparatus as shown schematically in Figure 9 consists of a steel case (K) which is fixed on a vertically
moving piston (S), capable of being lifted up 20 mm by a rotating cam (N) and dropping down on to a steel
plate (P) under its own mass as the cam rotates. The mass of the steel case shall be greater than 10 kg, and
the mass of the base of the equipment shall be at least ten times as much as the case, or the equipment

shall be bolted to the floor.

7.11.2 T':st procedure

The filters shall be tested as received, removed from their packing but still sealed.

The test rig is operated at the rate of approximately 100 rotations per min for approximately 20 minutes
for a total of 2 000 rotations.

The filters shall be placed on their sides in the case (K) so that they do not touch each other during the test,
allowing 6 mm horizontal movement and free vertical movement. After testing, any loose material that
may have been released from the filter shall be removed prior to performance testing.

7.12 Filters

7.12.1 General
‘_———_—/

When a single filter of a multiple filter device is tested separately the initial air flow measured in 7.7.5 shall
be proportioned equally. If, however, the single filter is intended to be used alone, then the full initial air
flow as measured in 7.7.5 shall be used for testing. These are the appropriate test flow rates.

For each test aerosol or test gas, two filters shall be tested after conditioning in accordance with 7.11 only
and two in accordance with the conditioning specified in 6.2, still in their packaging or seal and then in
accordance with 7.11.

7.12.2 Particle filter efficiency

Pilters Tor use against solid and liquid aerosols shall be tested against sodium chloride and parattin oil.

Filters shall be tested using the test methods described in prEN 148 after conditioning in accordance with
7.11 and at the appropriate test flow rate as defined in 7.12.1. Where the paraffin oil filter penetration test
is used the aerosol concentration shall be (20 + 10) mg/m®.

7.12.3 Protection capacity of gas filters, special filters, AX filters, SX filters and combined filters

7.12.3.1 General
All performance tests shall be conducted so that the test gas or air will pass through the filter horizontally.

If the gas filter is combined with a particle filter, the combined filter shall be submitted for the penetration
test for the particle filter as described in 7.12.2 in addition to the test described in 7.11, 7.12.3.2, 7.12.3.3,

7.12.3.4 and 7.12.3.5, as appropriate.

Protection capacity (minimum breakthrough time) is measured at the appropriate test flow rate as defined
in 7.12.1 and at (70 £ 2) % relative humidity at (20 + 1) °C under the conditions given in Table 10,

Table 11, or Table 12 or in 7.12.3.5.
7.12.3.2 Protection capacity of A, B, E and K filters

Any convenient experimental method may be employed for obtaining the specified influent concentration,
and for measuring the effluent concentration, provided they conforim to the following limits:

influent concentration: within 10 % of specified value;
effluent concentration: within +20 % of specified value.

The recorded breakthrough tirae shall be adjusted if necessary by simple proportion to conform with the
specified influent concentration.
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7.12.3.3 Protection capacily of special filters

Special filters shall be tested under conditions given in Table 11.
7.12.3.4 Protection capacity of AX filters
AX filters shall be tested under the conditions given in Table 12.
Tahle 10 — Test conditions for A, B, E, K filters

Filter type and class Test gas Test gas concentration Breakthrough
concentration
% hy volume mgA ml/m?

Al Cyclohexane (CgH ) 0,05 1,8 10

B1 Chlorine (Cly) 0,95 1,5 0.5
Hydrogen sulfide (H,S) (0,05 0,7 10
Hydrogen cyanide (HCN) |0,05 0.6 10 (*)

k1 Sulfur dioxide (SO,) 0,05 1,3 5

K1 Ammonia (NHj) 0,05 0,4 25

A2 Cyclohexane (CqHys) 0,1 3,5 10

32 Chlorine (Cly) 0,1 3,0 0,5
Hydrogen sulfide (H;S) (0,1 1,4 10
Hydrogen cyanide (HCN) (0,1 1,1 10 (*)

52 Sulfur dioxide (SO,) 0,1 2,7 5

K2 Ammonia (NHjy) 0,1 0,7 25

A3 Cyclohexane (CqH2) 0,5 17,56 10

B3 Chlorine (Cly) 0,5 15,0 0.5
Hydrogen sulfide (H,S) |0.5 7.1 10
Hydrogen cyanide (HCN) 10,5 5,6 10 (%)

[23 Sulfur dioxide (SO3) 0,5 13,3 5

K3 Ammonia (NH,) 0,5 3.5 25

breakthrough.

(*) C?N? may sometimes be present in the offfuent air. The total concentration of (C2N? + HCN) shall not exceed [0 mi/m™ at

Table 11 — Test conditions for special filters

Breakthrough concentration

Filter type Test substance Test substance concentration in air
NOP Nitric oxide (NO)" 0,25 % by volume |3,1 mg/l 5 ml/m3**
Nitrogen dioxide |0,25 % by volume |4,8 mg/l 5 ml/m3**
(NO*
HgP ‘E\ll{er)cury vapour |{,6 ml/m3 (13 £ 1) mg/m® 0,1 mg/m?
g

* The test gas shall be at least 95 % pure. This is probably hest oblained as compressed gas in cylinders.
** Bath NO and NO, may be present in the effluent air. The total concentration of (NO + NQ,) shall not exceed 5 ml/m™.




Table 12 — Test conditions for AX filters

Breakthrough concentration

Test substance Test substance concentration in air
ml/m’
Dimethyl ether (CH4~0O-CH3y) 0,05 % by volume 0,95 mg/l 5
[sobutane (C4H,y) 0,25 % by volume 6,0 mg/l ]

7.12.3.5 Protection capacity of SX filters
Protection capacity (sorption and desorption) of SX filters shall be assessed using the following procedures.
a) Sorption
Use as test gas/gases those against which the filters are intended to give protection.
The test gas concentration shall be 0,5 % by volume.
The breakthrough concentration shall be 5 ml/m?.
b) Desorption
Load the filters with the test gas for 10 min under the same conditions as for the sorption test.
After dosing, the filters shall be sealed and stored at approximately 20 °C for a period of (3 £ 1) days.

After storage, pass clean air, at the appropriate test flow rate as specified in 7.12.1 at (20« 1) °C and
(70 + 2) % RH through the filter for a period of 2 h. The concentration of the test gas in the effluent air

shall be monitored during the desorption test.
7.13 Noise level
7.13.1 Principle
The device is worn by a test subject and the noise level in dBA measured at the test subject’s ears.
7.13.2 Apparatus
7.13.2.1 Microphones, capable of being fitted at the test subject’s ears.
7.13.2.2 Sound level meter, of type 1 or 2 as specified in [EC 651,
7.13.3 Procedure
7.13.3.1 Calibrate the sound level meter in accordance with the manufacturer’s information.

7.13.3.2 Ensure that the device to be tested is equipped with a fully charged battery and one of the filter
types designed to be used with the device.

7.13.3.3 Fix the microphones to the test subject at the centres of each of the external ears and level with
the tragus.

7.13.3.4 Have the test subject don the device.

7.13.3.5 Switch on the power supply on the device and measure, in succession, the sound pressure level at
each of the two ears with the sound level meter set to indicate “A” weighting frequency characteristics.

7.13.3.6 Check that the background noise level in the test room is not less than 10 dBA lower than that
measured for the device and adjust the background level as necessary to meet this condition.

7.13.3.7 Report the higher of the results as the noise generated by the device as experienced by the wearer.
7.13.3.8 Repeat the procedure for the complete set of filter types designed to be used with the device.
7.14 Carbon dioxide content of the inhalation air |

7.14.1 Principle

The device is fitted to a Sheftield dummy head/torso and operated at the minimum design tlow rate.
Breathing air is supplied at a specified rate from a breathing machine and the inhaled air is analysed for
carbon dioxide content.
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7.14.2 Test equipment
A typical test arrangement using a single cylinder breathing machine is shown in Figure 10.

7.14.2.1 Breathing machine, and associated equipment with solenoid valves controlled by the breathing
machine.

7.14.2.2 Auxiliary lung.
7.14.2.3 Sheffield head/torso.

7.14.2.4 Carbon dioxide flmometer, analysers and absorber. The carbon absorber is necessary to prevent
build-up of carbon dioxide in the test equipment circuit.

7.14.2.5 Where appropriate, means for setting up and lesting hooded devices which do not have a head
harness and which scal around the neck, (see Annex A).

7.14.3 Procedure

Adjust the breathing machine to give air at 25 ¢ycles/min and 2,0 Istroke.

Adjust the carbon dioxide supply into the breathing machine to 2,5 min via a control valve, a flowmeter,
a compensating bag and non-return valves.

Check the carbon dioxide content of the exhaled air and adjust as necessary to give 5 % by volume measured
on a dry bases. Ensure that the sample drawn off for analysis is returned to the test circuit to maintain the
correct volumetric flow.

Fit the device to the sheffield head/torso and operate at the manufacturer’s minimum design flow rate.

Draw off a sample of the inhaled air during the inhalation phase by the auxiliary lung set at a rate of 100 ml

displacement/stroke.

Measure the carbon dioxide concentration in the sample by means of the analyser. Continue the test until
a steady value is obtained. Record this value as the uncorrected level of carbon dioxide in the inhaled air.

Measure the ambient carbon dioxide level 1 m in front of and level with the tip of the nose of the dummy
head. Take the measurement once a stabilized level for carbon dioxide in the inhalation air has been
attained. Alternatively, measure the ambient level at the sampling tube with the carbon dioxide supply
turned off. The reference level shall he below 0,1%.

Subtract the laboratory ambicnt carbon dioxide level from the measured value in the inhaled air.

7.14.4 Procedure for hooded devices which seal around the neck and which may or may not
incorporate a head harness

The procedure given in Annex A shall be used.

7.14.5 Report
Report the carbon dioxide content of the sample when a steady value has been obtained.

7.15 Resistance to flame

7.15.1 Principle

The facepiece or other component of the device is mounted either on a metallic dummy head (facepiece) or
in a suitable manner on a rotating support arm and passed through a flame and the effects of the flame on

the device observed.
7.15.2 Apparatus

7.15.2.1 Metallic dummy head, mounted on a support which enables it to be rotated to descibe a horizontal
circle (see Figure L1).

Facility, enable attachment of any other parts of the device to the rotating support.
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7.15.2.2 Gas supply rig, consisting of 4 propane storage tank with flow control valve and pressure gauge,
flashback arrester and a propane burner. The burner shall be adjustable in height.

A *TEKLU” burner or that described in EN ISO 6941:1995 has been found suitable!).
7.15.3 Procedure

7.15.3.1 Facepiece
Fit the device to the dummy head and ensure that a speed of rotation of (60 + 6) mm/s can be obtained.

7.15.3.2 Other components
Fit the component to the support arm at such a radius that a speed of rotation of (60 + 6) mm/s can be
obtained.

7.15.3.3 Rotate the head and device or component so that it is over the burner. Adjust the position of the
burner such that the distance between the top of the burner and the lowest part of the device which is to
pass through the flame is (20 + 2) mm. Rotate the head away from the burner.

Ignite the gas at the burner. Ensure that the burner air vent is fully closed and adjust the flow control valve
to give a tflame height approximately 40 mm above the burner top. These settings shall be adjusted to give
a flame temperature of (800 + 50) °C at a point (20 + 2) mm above the burner top.

Pass the device or component once through the flame at the set speed of (60 £ 6) mm/s.

Repeat the test to enable an assessment to be made of all materials on the exterior of the device. Any vne
component shall be passed through the flame once only.

7.15.4 Assessment and test report

Examine the device or component after it has passed through the flame and report whether it continues to
burn.

7.16 Practical performance

7.16.1 Principle

Test subjects wearing the device carry out activities in simulation of practical use. The test subjects are
then asked to asses subjectively the device for ease of use.

7.16.2 Test subjects

Two test subjects are used, the medical history of whom is known to be satisfactory. The necessity of a
medical examination before, and supervision during, the test is decided by the test ofticer.

7.16.3 Test conditions

The test is carried out in an atmosphere of (20 + 5) °C and a relative humidity of (60 £ 15) %. The noise level
in the area shall be not greater than 75 dBA. The actual conditions shall be recorded.

7.16.4 Procedure

T'wo devices shall be used in the test each fitted with fully charged battery(s) and clean filters.

Each test subject is asked to use the device in accordance with the information supplied by the
manufacturer and the following sequence of activities is carried out in a total of 30 min.

The order in which the activities are done is at the discretion of the test officer:
a) walking on the level at a regular rate of 6 km/h for 10 min;
b) walking on the level with headroom of (1,3 £ 0,2) m for 5 min;
c) crawling on the level with headroom of (0,70 + 0,05) m for 5 min;

d) filling a small basket with suitable 12 mm chippings from a hopper which stands 1,5 m high and has
an opening at the bottom to allow the contents to be shovelled out and a further opening at the top where
the chippings may be returned. The test subject stoops or kneels as desired and fills the basket with
chippings. The test subject tnen lifts the basket and empties its contents back into the hopper. The
procedure is repeated 19 times in 10 min,

Y Information on a source of a supply of u suitable burner may be obtained from the Secretariat of CEN/TC 7Y.




N 12941:1998

The test subject then removes the device and the procedure is repeated for the other test subject wearing
the other device.

7.16.5 Test report
After completing the procedure, each test subject is asked to comment on the following:
a) head harness comfort;
b) harness or belt comfort;
¢) ease of donning and doffing;
d) security of fastening and couplings;
¢) accessibility of any controls fitted;
f) clarity and field of vision including misting;
g) speech transmission;
h) the balance of the device in use;
i) any inadvertent operation of the “on-off” switch or of any means of changing flow rate or classification;
j) whether the flow rate and distribution of air cause any stress or discomfort;
k) ease of operation of the checking facilities;
1) the operation of the warning facility;
m) freedom of head movement with respect to breathing hose (if fitted);

n) any other aspect on which the wearer may wish to comment.
7.17 Material porosity

7.17.1 Principle

A specified air pressure is applied to the material which is wetted by a liquid and has a film of the same
liquid applied to its upper surface. If a bubble appears on the upper surface the material is rated as porous
for the purposes of determining which method is to be used for the determination of inward leakage.
7.17.2 Apparatus

A suitable form of apparatus is shown in Figure 12.

7.17.2.1 Testing head

A testing head consists of a cylindrical vessel over which the test specimen is clamped by a clamping ring
and screw. The head is fitted with a synthetic rubber gasket to make a scal against the test specimen.
7.17.2.2 Test liquid

Water in which a wetting agent (softener or washing-up liquid) is dissolved to form a solution by adding a
few drops to 1 | of water.

7.17.2.3 Pressure measuring device

7.17.2.4 Air supply and control valves

7.17.3 Testing atmosphere
Carry out the test at normal ambient temperature and relative humidity.

7.17.4 Preparation of test specimens

Take the test specimens from different places in the device in order that an assessment can be made of all
materials and seams.

Condition the test specimens for at least 24 h at normal ambient temperature and relative humidity.




7.17.5 Procedure

Soak the conditioned test specimen under approximately 15 mm of test liquid for a period of not less than
3 min. Remove the test specimen from the test liquid and clamp it in the testing head. Pour a few millilitres
of test liquid onto the surface of the test specimen.

Apply pressure to the undersurface of the test specimen until bubbles escape, up to a maximum of
100 mbar.

Note whether any bubbles escape over the upper surface of the test specimen indicating that the material is porous.
Repeat the test with the other test specimens.

7.17.6 Report
Report whether or not the fabric has been assessed as porous.

/S AN,

Figure 1a) — Ball probe used on device with rigid visor




LN 12Y41:1998

A\

/ N
/ A
S
’/ AN ~
N\
i/ AN N
fe N\ \
/4 ‘——sL_.__._——(
4 \
' \
\
\
1 Hood under test 3 Adjustable plastics arm
2 Headhand 4 'Sampling prohe

Figure 1b) — Typical arrangement for sampling from device with “soft” plastics hood
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5 Enclosure sample 11 3-port/2-way valve
6 Breathing zone sample 12 Analyser

Figure 2a) — Test arrangement for determination of inward leakage by the sulfur

hexatluoride method
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Figure 2b) — Test arrangement for determination of total inward leakage by the sodium

chloride method
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................................. natural ficld of visian with natural overlapped ficld of vision

The areas enclosed by the cireular lines of the diagram are proportional to the corresponding areas marked on
the spherical shell of the apertometer,

Semi circular surface represonted inside Lhe 907 CIrcle oo eer e iiiieeicciiiieeereeeeeevereeie s eresenenne =126,9cm?
Natural field of vision inside the 907 circle (T8.8%) vovcveeiiiiei i eecieecsncee s e errars e reesanns = 100,00 ¢cm?
Natural field of vision outside the 90 Circle c....viiviiiiiiiii e cercsneeer s e snaes =12,0cm?

Natural field of ¥iSion totAILY cuveerueieeiiriere et ab e eeesssessensnasasans = 1120 em?= 100 %
Natural overlapped field of VISION c.ceeiiirieiriiieniiririie et rereseer e ceeve s s v s erssnenes =39.0cm?=100%
Shape of lenses: _ ___Facepiece model:

(dimensions) —

Where measurements of the field of vision are taken, the effective field of vision as observed by the apertometer
shall be transferred to the diagram. Only the effective field of vision within the natural field of vision,
respectively the effective overlapped field of vision shall he planimetered and noted in em?

Planimetered area of effective vision (Lotally)e..ueecririiriiiiiiiirr e irrieeiirncses e s e arssecssonrasneserresressseessenseanns em?

Planimetered area of effective overlapped ficld of vision

Effective [eld of vISIOn (E0EAl1Y)..eueurreiiirrreeeeriieeiieiiiiiiieereeecerntrnnerranrrertennanressessrasasasssssstnanseseenstesnenneressssasase
Effective overlapped field of vision

Figure 4 — Apertometer diagram (note to scale)




I Free flowing outlet 6 Inlet

2 Device under test 7 Variable bleed out

3 Adaptor 8 Blower

4 Light weight plastics bag 9 Variable speed control
5 Micromanometer (optional)

Figure 5 — Test arrangement for measurement of air supply flow rate (helmet/hood)
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I Micromanometer (optional) 6 Variable hleed in

2 Loose seal around face 7 Outlet

3 Inlet 8 Suction device

4 Light-weight plastics bag 9 Variable speed control
5 Flowmeter

Figurc 6 — Test arrangement for measurement of air supply flow rate (helmet/hood with
separately mounted turbo unit and filters)
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1 Micromanometer 5 Variable bleed in

2 Inlet(s)
3 Flowmeter

6 Suction device
7 Outlet

4 Variable speed control
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Figure 7— Test arrangement for measurement of air supply flow rate (helmet/hood with

tight-fitting neck seal)

1 Moveable plate
2 Breathing hose

010021

Dimensions in millimetres

Figure 8 — Test arrangement for measurement of resistance to collapse of breathing hose
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K Steel case

N Rotation cam

P Steel plate

S Vertically moving piston

Figure 9 — Test arrangment for assessment of mechanical strength
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1 Breathing machine 6 Carbon dioxide analyser

2 Auxiliary lung 7 Solenoid valve

3 Non-return valve 8 Dummy head

4 Flowmeter 9  Sampling tube for inhalation air
5 Compensator 10 Carbon dioxide absorber

1) Carbon dioxide

Figure 10 — Test arrangement for determination of carbon dioxide content of inhalation air
using a single cylinder breathing machine
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Propane cylinder Flame arrester
Valve 6 Burner

Pressure reducer 7 Rotation motor and speed eontrol
Pressure gauge

o

L3N -

Figure 11 — Test arrangement for assessment of flammability
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The testing head: a brass cylindrical vessel over which the specimen “d” is elamped by a clamping ring “a” and screw
“b”. It is fitted with a synthetic rubber gasket “¢” to make a seal against the specimen.

Pressure measuring device.

A stop-valve which serves to direct air to the testing head.

A variable blow valve set to give the required rate of rise of pressure in A,

A stop-valve which directs air to the pressure measuring device.

Air reservoir of about 2,5 1 capacity connected to A. This ensures that the fluw rvate of air necessary to maintain the
required rise of pressure is so large that the loss of air through the fabric when bubbling begins will not serivusly
reduce the rate of rise of pressure.

The air supply.

NOTE This diagram shows one possible way uf constructing the apparatus

Figure 12 — Test arrangement for assessment of porosity of hood materials




LIV 1294111998

8 Marking

8.1 General .
Suh-assemblies and picce parts with considerable bearing on safety shall be marked so that they can be
identified.

The complete device shall be marked with the class designation, e.g. “TH2™.

8.2 Hood or helmet
The hood or helmet shall be marked with the following information:
a) the name, trademark or other means of identification of the manufacturer;
h) the size if more than one is available;
¢) type-identifying mark;
d) year of manufacture;
e) the marking requirements of other standards (e.g. I:N 397) where appropriate.
8.3 Turho-unit and bhattery casing (if separate from the turbo-unit)
Each shall be marked with the following information: )
a) the name, trademark or other means of identification of the manufacturer;
b) type-identifying mark;
c) if appropriate, an indication that the device is intrinsically safc for use in explosive atmospheres and
reference to EN 50020;

d) the year of manufacture;
e) the number of this European Standard;

f) the sentence “See information supplied by the manufacturer” in the official language(s) of the country
of destination, or appropriate pictogram.




8.4 Filters
‘\.) 8.4.1 General
8.4.1.1 All filters except unencapsulated filters shall be marked with:

a) the appropriate filter type and colour code particle filters

type colour

P white
gas and combined filters
type colour

A brown

B grey

E yellow

K green
AX brown
SX violet
NOP blue-white
HgP red-white

or combinations of the above. Where a gas filter is combined with a particle filter it shall additionally
carry a white peripheral band.

If the marking is not directly printed on the filter body, it shall be on a peripheral band of the
appropriate colour code affixed to the filter body. In this case, the colour of the body shall not be
considered to be the colour code.

Silver or light metal colour shall not be regarded as white;
b) the number of this European Standard;
L/ ¢) the year and month of expiry of shelf life or equivalent;
d) the manufacturer’s name, trademark or other means of identification;

e) the sentence “See information supplied by the manufacturer” in the official language(s) of the
country of the destination or the appropriate pictogram;

b type-identitying mark.

8.4.1.2 Unencapsulated filters shall be marked with:
a) the appropriate filter type;
b) type-indentifying mark;
c) all other information specified in 8.4.1.1 shall be included in or on the smallest packages.

8.4.2 Particle filter
All particle filters shall be marked as follows.

Filters which do not pass the paraftin oil test shall be clearly marked with either “for use against solid and
water based aerosols only” or “S”. If only the “S” appears on the filter then the words “for use against solid
and water based aerosols only” shall be included in or on the smallest packages. All other particle filters
shall be marked with the letters “SL”.
8.4.3 Gas and combined filters

a) All AX filters shall be marked “for single use only”.

b) All SX filters shall be marked with the name(s) of the chemicals against which the filter has been
tested.

‘ ¢) All NOP filters shall be m wrked for “single use only”.
\’ d) All HgP filters shall be marked with the sentence “Maximum use time 50 hours”.
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8.4.4 Combined filters
Combined filters shall he marked as specified in 8.4.1, 8.4.2 and 8.4.3, as appropriate.

8.5 Filter or filter package

The filter or the filter package box shall he marked with the following information, unless it is already on
the filter:

a) the appropriate flter type and colour code as given in 8.4.1;

b) the number of this European Standard;

¢) the year and month of expiry of shelf life or equivalent;

d) the manufacturer's name, trademark or other means of identification;

¢) the sentence “See information supplied by the manufacturer” in the official language(s) of the country
of destination, or the appropriate pictogram;

f) tvpe-identifying mark;
g) the manufacturer’s recommended conditions of storage (at lease the temperature and humidity).

The information specified in “c”, “f” and “g” shall be visible without opening the package.

8.6 Packages _
All packages shall be marked with the following or it shall be visible without opening the packages:
a) the manufacturer’s recommended conditions of storage (at least the temperature and humidity).

b) the sentence “See information supplied by the manufacturer” in the official language(s) of the country
of destination, or the appropriate pictogram;

¢) an indication of the contents.

b)

U/



9 Information supplied by the manufacturer

9.1 Complete device

9.1.1 Information in the official language(s) of the country of destination shall accompany every device on
delivery, enabling trained and qualified persons to use it.

It is suggested that detailed maintenance and storage information should be made available separately
from the information supplied by the manufacturer.

9.1.2 The information shall comprise the range of application, information concerning correct fitting, care,
maintenance, battery charging and storage. This shall include the range of operating and storage
temperatures and humidities. Attention shall be drawn to possible incorrect use and, where appropriate,
the possibility of looped hoses and/or cables becoming caught up. A warning should also be given that at
very high work rates the pressure in the device may become negative at peak inhalation flow.

9.1.3 The information shall describe precisely and comprehensibly which permissible combinations of
components are to be used for a specific type and class of device.

If helpful, illustrations, part numbers, marking may be added.

The information shall in addition give detailed advice on the use and replacement of filters.

9.1.4 If the equipment is of a type which may have problems where high wind velocities exist a warning
shall be given.

9.1.5 A warning shall be given that in the power-off state little or no respiratory protection is to be expected,
and that this is considered to be an abnormal situation. A warning should also be given that in the
power-off state a rapid build-up of carbon dioxide and depletion of oxygen within the hood may occur.

9.1.6 Attention should be drawn to the fact that if the device is permissible for use in an explosive
atmosphere is it marked as such.

9.1.7 The information shall state the manufacturer’s design duration and minimum design flow rate, and
include details of how the flow rate can be checked prior to each use.

9.1.8 Where a warning device in accordance with 6.7 is provided the information shall describe a method
for checking the correct functioning of the warning device.

9.1.9 A warning that the device is unsuitable for use in oxygen deficient atmospheres.

9.1.10 In the case of hoods or helmets, which do not include an integrated turbo unit, 2 warning that filters
shall only be fitted to the turbo unit and not directly to the helmet/hood.

NOTE If the turbo unit is intergrated into the houd or helmet, then this warning is not required.

9.1.11 A warning that the user should not confuse the markings on a filter relating to any standard other
than EN 12941 with the classification of this device when used with this filter.

9.1.12 The complete device shall be marked with the class design, e.g. “TH2".

9.2 Filters

The information given in 9.1.3 and information on application, fitting, care, range of storage conditions (at
least the temperature and humidity) and possible incorrect use shall be included in the smallest
commercially available package.
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Annex A (normative)
Fitting procedure for hoods which seal around the neck and which may or may
not incorporate a head harness

A.1 Introduction

This fitting procedure was originally developed for use in the procedure for measurement of carbon dioxide
content of inhaled air. However, the fitting procedure should also be used for this type of hooded device
whenever necessary in a test method in the standard, e.g. breathing resistance.

A.2 Principle

The device is fitted to a Sheffield dummy head which. if necessary, is mounted on a suitable torso. The
arrangement is connected to a breathing machine and the appropriate test result is determined when
stable conditions have been achieved.

A.3 Apparatus

In the procedure the dummy head on the torso is fitted with a collar. The collar is sealed to the neck of the
dummy and contains ports which allow air out of the hood in a controlled and evenly distributed manner.
By adjusting a sliding ring, more or less air is allowed out of the hood thereby controlling the pressure
inside the hood (see Figure A.1). The test result is determined with the hood in various positions on the
head. An elastic line is used to control the position of the hond on the head (see Figure A.2). If the hood is
provided with a head harness then the normal fitted position shall be used.

A.4 Assessment of average internal pressure in hood

At least three test subjects shall don and seal the device according to the information supplied by the
manufacturer. The test subject holds his hreath and the pressure within the hood is noted with the device
operating at the initial flow rate.

The average value over the minimum of three wearings is noted.

A.5 Method
Fit the hood over the dummy head and tighten the drawstring (if fitted) of the neck seal tightly around the
collar or, if an elasticated neck band 1s fitted. locate this around the collar.

Attach the elastic line from the stand to the top of the hood (see Figure A.2). The purpose of the elastic line
is to control horizontal movement of the hood whilst having minimal effect on the vertical movement. A
light elastic line approximately 1 m in length has been found to be suitable.

Adjust the height of the stand so that the top of the hood is not fouled by the elastic line at the limit of its
vertical movement.

Set the air flow to the hood to the initial flow rate and close the outlet ports on the collar and the outlet
from the mouth of the Sheffield dummy head. Gradually open the outlet from the collar until the internal
pressure is equal to the average pressure noted in A.4. Do not then disturb the setting of the collar.

Re-adjust the airflow to the hood to minimum design flow rate as specified by the manufacturer and unseal
the outlet at the mouth of the dummy head. Connect the breathing machine to the dummy head.

The appropriate test result is obtained with the hond in the following three positions:
a) just touching the nose;
b) just touching the back of the head:;

¢) central

The position of the hood shall be adjusted by means of the elastic line. Throughout the duration of the test
the hood shall remain laterally symmetrical about the head and vertical movement should not be
restricted. The appropriate test result is taken as the average of the three readings.

A.6 General note

When measuring carbon dioxide content of inhalation air (dead-space):
a) record laboratory carbon dioxide level at the air intake to the filter. It is recommended that this should
not exceed 0,1 %;

h) correct the carbon dioxide level measured in the inhaled air to take into account the laboratory carbon
dioxide level.
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Figure A.1 — Adjustable flow collar
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1 Elastic line (allows unrestricted vertical movements of hood)
2 Adjustable collar (see Figure A.1)
3 Concentric tubes connected to hreathing machine

Figure A.2 — Details of fitting arrangement using collar and elastic line
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Annex B (informative)
Marking

It is recommended to consider for marking the following components and sub-assemblies to be identifiable:

Table B.1

Components/sub-assemblies

Part-marking

Date of manufacture

Remarks

Filters

According to the relevant standards

Exhalation valve assembly
(if fitted)

Exhalation valve disc (if fitted)

Inhalation valve disc (if fitted)

Breathing hose

|+ +

Warning device (if fitted)

Turbo unit

+| +

Hood/Helmet

According to the relevant standards

Electrical contro! unit (if fitted)

According to the relevant standards

Power supply (if fitted)

Electrical flow sensor (if fitted)

Carrying harness

Carrying frame (if fitted)

+ The marking is necessary.
- 'The marking is not necessary.

the manufacturer

manufacturer

by the manufacturer.

I For parts which cannot reasonably be marked the relevant information shall be included in the infurmation to be supplied by
2 Means of identification may include serial No. and/or date and shall be explained in the information to be supplied by the

The components of s sub-assembly need not be marked when the sub-assembly is identifiable. ‘Ihose compounents not offered as
spare parts by the manufacturer need not be marked but the relevant information should be given in the information to be supplied
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Annex ZA (informative) | ’
Clauses of this European Standard addressing 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/ELC.

WARNING Other requirements and other EU Directives may be applicable to the products falling within
the scope of this standard.

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

EU Directive Clauses of this standard
89/686/EEC Annex 11
1.1.1 6.17
1.1.2.1 ' 6.4, 6.17
1.1.2.2 5,64
1.2.1 6.1
1.2.1.1 6.2, 6.14
1.2.1.2 6.1
1.2.1.3 6.3.3, 6.16, 6.17
1.3.1 6.3.2, 6.17
1.3.2 6.16, 6.17
1.3.3 1,2, 311,32 6.1,6.2, 6.3, 6.14, 6.16, 6.17, 8,9
1.4 9 "\J)
2.1 6.3.2, 6,17 .
2.3 6.3.3
2.4 8.9
2.6 6.9
2.8 6.6, 6.7
2.9 6.3, 6.6, 6.17, 9
2.12 8
2.14 2,3.2,6,8,9
3.10.1 6.1.3. 6.5, 6.6, 6.8, 6.11, 6.13, 6.15, 6.17, 8,9

Compliance with this standard provides one means of conforming with the specific essential requirements
of the Directive concerned and associated EI'TA regulations.
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Delta Protection Mururoa BLU PVC and Mururoa BLU Ethyfuge Encapsulating
Suits
Side By Side Comparison of Proposed PAPR Standard

Delta Protection’s self fed suit systems have been developed to offer customers the
unique marriage of powered air purified respirator concepts (PAPR), and the need to
generate whole body protection, and to create a maximum cooling effect to the user. In
addition, it incorporates all the standard features that come with a Mururoa V4F1 and
MTH2-V4 air fed suit, but without the need of being tethered to a hose line. The self fed
suits

Mururoa BLU Ethyfuge and the Mururoa BLU PVC from Delta Protection offer the
distinctive advantages of being manufactured with the intention of maximizing worker
performance and protection specifically in the nuclear industry. Key features of the suit
such as self-escape capabilities, and the use of a unique undressing strip, result in the
dramatic reduction of personal contamination events. Furthermore, many tasks
incorporated in commercial power plant outages as well as contractor work at DOE sites,
require maximum protection and comfort that air- line suits can typically offer. The self
fed suit design will result in faster set up times, quicker dress-outs, and more efficient
worker performance. All this results in less total dose, and directly effects ALARA
performance.

The following information is a summary of the suit systems performance, and how we
meet with the minimum requirements of the standard. Because Delta’s suit systems
incorporate both an encapsulating air fed suit design, and a blowing unit, it is necessary
to evaluate the suit system based on both the EN 1073-1:1998 standard for ventilated
protective clothing against particulate radiation, as well as the general requirements and
performances that are to be expected from the blowing unit, and specific particulate
filters that the suit will incorporate. The standards involved in EN certifications of the
suits are based not only on EN 1073-1:1998, but also EN 12941:1998 (Powered filtering
devices incorporating a helmet or hood). This enables the governing body, in this case

the NRC or DOE, specifically under the respiratory acceptance program, to determine
based on independent testing how the particulate filters function, as well as allowing the

NRC and DOE to determine performance based on the in dependent testing of the
complete system. It is important to point out at this point in time that the suit would be
used in cooperation with power plants or DOE sites respiratory program standards, along
with the necessary implementation of appropriate procedures for use, as well as the
necessary reporting methods to other licensees, and the NRC, or DOE sites, should their
be a failure, or malfunction of the systems. The suits would be used as follows.

1) The suits would be classified as “Single Use” suits, with a maximum operating
time of four (4) hours with the battery fully charged.

2) The filters used would be Scott PRO 2000 PF10 P3 or Delta Protection P3 solid
and liquid particle filters. The filters can be used more than once. Please consult -
your procedures for use.

3) The suits would not be used in an IDLH environment




4) The licensee would insure to follow the manufacturers recommendations
regarding use and maintenance of the suit systems.

5) The licensee would report to the manufacturer, the NRC and other licensees, or
DOE sites any malfunctions, and/or deficiencies of the suit systems themselves.

6) The licensee would establish the appropriate procedures and training programs for
the suit systems use.



Testing and Performance Requirements

The following test protocols are summarized in order to facilitate the evaluation process.
In addition to testing methods of (PAPR) powered air-purifying respirators, EN
12941:1998 the suit systems unique intended performances must be tested based on
proven testing methods for ventilated protective clothing against particulate radioactive
contamination, particularly EN 1073-1:1998. This combined method marries the suit
systems positive pressure characteristics; along with it’s use of a blowing unit and filters.
An item-by-item summary has been generated to show how our suit systems meet with
general respiratory requirements of industry PAPR’s.proposed standard dated 05/30/05
The PAPR standard was taken from the NIOSH website, and is based on a proposed new
standard requirement for industry. Of course, our suit system incorporates a positive
pressure-encapsulating suit along with a powered air-blowing unit, so a direct comparison
cannot be drawn. However, the analysis will help you have an appreciation for the
systems performance.



Compliance to the Proposed Concept for Industrial Air-Purifying Respirator
(PAPR) Standard Proposed 5/30/05 and the BLU European Testing Methods

84.304 General Construction Requirements

The self fed suit systems blowing unit shall have two (2) audible indicators.

Battery low signal is represented by a continuous warning signal which signals the user
that there are 15 minutes remaining before the blowing unit will be switched off, in order
to protect the unit.

If the unit does not supply the required “air flow” an intermittent audible “low Air Flow”
warning signal (.5 sec interval) will sound. Again there is a running time of 15 minutes
prior to shut down of the unit. This is intended to insure positive pressure of the suit etc.

84.305 Breathing Tubes; minimum requirements

The internal breathing tube is within the suit and is connected to the internal distribution
network from the blowing unit.

84.306 Harnesses; installation and construction; minimum requirements

The blowing unit/battery assembly is housed in the suit within a jacketed pouch similar in
construction to the suit itself. This way, the unit is protected from outside contamination.
The blowing unit is self supported by the jacket, and is moved away from the wearer’s
body because of the positive pressure of the suit.

84.307 Head Harnesses; minimum Requirements
Due to the suits positive pressure design no head harness is needed.

84.308 Respirator Containers; minimum Requirements
All Containers and packaging shall be constructed to permit easy donning of the unit.

84.309 Respirator Inlet Coverings for PAPR’s
Not Applicable.

84.310 Respiratory Inlet Coverings, eyepieces; minimum requirements
Not Applicable

84.311 Inhalation and Exhalation Valves; minimum requirements

There are no inhalation valves on the suit.

The exhalation valves are designed to protection against damage during use, as well as
having a magnetic valve design to prevent inward leakage.

84.312 Low Pressure indicator; minimum requirements
An intermittent audible alarm, which is associated with low flow/low pressure, will
sound. Our suits maintain positive pressure based on magnetic control valve technology.



84.313 Low Flow Indicator; minimum Requirements
Low flow indicator is represented by a .5 second intermittent audible alarm. If it persists,
the unit will shut itself down after 15 minutes.

84.314 Full and low battery power indicator; minimum requirements

The battery will operate without an audible alarm sound when it is fully charged. A full
battery is also indicated by “Red Lamp flashing slowly” when connected to the charging
unit. A “battery low” audible signal will sound which will allow the user 15 minutes prior
to the unit shutting down.

84.315 Airflow, positive pressure PAPR; minimum requirements
Please consult with the EN 1073-1 standards on suit pressure requirements, and our
Item 22 of our test results No. 200323085/2120.

84.316 Airflow, non-positive pressure PAPR
Not Applicable.

84.317 Noise Levels
Our suits are tested at maximum flow rate of 600 L/min. The tested noise level was 70.5
DBA. Please consult Item 19 of our Test Results No. 200323085/2120.

84.318 Service Time limitations; batteries and other Components;

We comply with all the requirements. The battery service life based on 600 L/min is four
(4) hours. However, the suit is capable of running for longer periods at lower air flow. All
tests for protection factor, and CO2 concentration are generated at an airflow of 400
L/min.

84.319 PAPR Shelf Life Limitations
All storage life will be addressed in the users instructions

84.320Particulate Filter Efficiency Level Determination
All performance requirements have been met. The Scott PRO 2000 PF10 (Reference

PRO 2000 Filter Description) and Delta Protection P3 filters will be used against solid
and liquid aerosols and were tested against sodium chloride and paraffin oil. The filters
shall have a maximum penetration of 0.05%. The filters are tested for clogging (dust
Accumulation) by using a dolomite dust. The penetration requirements shall be satisfied
for each test aerosol before and after the clogging test. Of course all pre- conditioning
such as temperature etc. has been applied. Please consult test results No. 200323085/2120
Items 10, and 12 for filter performances. All filters performed had a maximum
penetration of 0.004% or better even after clogging (Dust Accumulation). In addition, the
rated output flow of the blowing unit was maintained at 600 L/min after accumulation.

84.321 Exhalation Valve Leakage Test; minimum requirements
This test is not applicable for suits.

84.322Breathing Gas Carbon Dioxide (CO2) machine Test; minimum Requirements




The concentration of carbon dioxide in inspired gas is measured as per the EN 1073-1
methods for supplied air suits. The average allowable concentration during the inhalation
cycle is <1%. The breathing rate is based on 25 respirations /minute and a maximum
minute volume of 50 liters or 2 liters/stroke. All other conditioning has been met. Please
consult test results No. 200323085/2120 Item 24 indicating a result of 0.58% at a rated
output flow of 400 Liters/min, which reflects the lowest range of operation. The normal
operating output will be 600 Liters/minute for an operating time of four (4) hours.

84.323Breathing Gas Oxygen (02) Carbon Dioxide (CO2) human subject test
Not applicable as we have followed the performance requirements based on EN 1073-1

84.324 Battery Life Test; Minimum requirements
Batteries tested according to the manufacturers specifications.

84.325 Laboratory Respiratory Protection Level (LRPL) Test Requirements

The internal leakage test is based on the practical performance testing of EN 1073-1 for
supplied air suits against radioactive particulate. In addition to the EN 1073-1 testing, a
test under EN 12941:1998 (walking while speaking) was performed. The suits were
tested as a system, and have resulted in the receiving class 4 certification. The internal
leakage shall not exceed a mean value of 0.005% in any test. This corresponds to a
protection factor of >20,000. Please consult test report #20032085/2120 Item #’s 21 in
it’s entirety for the suit system’s performance.

84.326 Chemical Cartridge/Canister bench tests
Not Applicable.

84.327End of Service Life criteria. |
Not Applicable. The suits and cartridges are to be used for a maximum duration of 4

hours. They are to be single use.

84.328 Low Temperature Fogging
All suits systems are tested based on proven practical testing for suits, and respirators in a

nuclear environment..
Please consult practical performance testing report #200332085/2120 Items 23, 24, and
25. |

All other items not applicable.

In addition, all other testing methods, which are related to the EN 1073-1 standard,
have been tested. Tests such as overpressure, breathing resistance, mechanical
strength of the fabric, visual acuteness etc. Please consult with our Testing Report
#200332085/2120 and examination certificates for more details.
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Delta BLU “Self Fed” Suits Mirrors Air
Fed Suit Performance

Test Requirement EN 1073-1

MTH2 and Mururoa
V4F1 Results

Mururoa BLU PVC &
Ethyfuge Results

Inward Leakage (Fit Factor), Protection
Factor

Class 5 >50,000

Class 4 >20,000

CO2 Concentration of Inhaled Air <1% by
volume

< 0.8% by volume at 550 L/min

<0.6% by volume at 400 L/min

Noise Level < 80 DBA at Max Flow Rate

<80 DBA at Max flow rate

70.5 DBA at 600 L/min

Pressure Inside the Suit <1000 Paavg.
<2000 Pa Peak

Min. <600 Pa, Max <1700 Pa

Min <170 Pa, Max < 300 Pa

Air Flow Rate Min Max

Min 500 L/min, Max 1100 L/min

Min 400 L/min Max 600 L/min

Abrasion Resistance Same Same

Puncture Resistance Same Same o

Tear Resistance Same Same

Material Flammability _|Same _|Same
Suit Practical Performance Test _|Ssame _ _|Same

Seams/Welds Testing _|same __|Same

Bacou-Dalloz
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ADeIta BLU "Self Fed” Suit System
Performance/ (PAPR Proposed Std)

Test Requirement PAPR

Mururoa BLU PVC and Mururoa Ethyfuge Results

General Construction Requirements

A self fed suit with two audible alarm indicators

Breathing Tubes

Not Applicable

Harnesses; Installation Construction

Not Applicable

Head Harnesses

No Head Harnesses needed (Positive Pressure Helmet)

Respirator Containers

Containers and Packaging constructed to permit easy use.

Respirator Inlet Coverings

Not Applicable

Inhalation and Exhalation Valves

Low Pressure Indicator

_|No inhalation, Exhalation Valves are magnetic and specific in use

N/A Pressure controlled by valves. No pressure= low flow

Low Flow Indicator

Audible intermittant Alarm (.05 sec interval)

Fulland Low Battery Indicator

Air Flow and Positive Pressure

Fullcharge indicator on charger, Battery Low is represented by
continuous alarm. 15 min duration, then auto "shut Off’ feature.

~|Consultour Suit Pressureresults

Bacou-Dalloz
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Delta BLU "Self Fed” Suit System

Performance/ (PAPR Proposed Std)

Test Requirement PAPR

Mururoa BLU PVC and Mururoa Ethyfuge Results

Air Flow and non-Positive Pressure

Not Applicable

Noise Levels <80 DBA

Consult our Noise level 70.5 DBA at 600 L/min

Service Time Limitations

4 hour duration at 600 L/min, can go longer at 400 L/min

PAPR Shelf Life Limitations

Described in our Users Instructions

Particulate Filter Efficiency Level. Pentration of 0.05%

Maximum penetration of 0.004% or 99.996% efficiency after clogging
(Dust Accumulation) tests performed with NaCL and oil at max output

Exhalation Valve Leakage test

Not Applicable. Valves control PP in the suit and are suit specific

CO2 machine Test min. requirements <0.5%

0.58% by volume based on BR of 25/min at 2 L/stroke at 400 L/min.

CO2 Human Test min. requirements <2.0%

0.58% by volume based on BR of 25/min at 2 L/stroke at 400 L/min.

Battery Life Test

According to Manf. Specs 500 charges minimum

Laboratory Respiratory Protection Level >10,000 PF

Class 4 >20,000 PF; internal leakage of 0.005% in any test

Chemical Cartridge Test

__NotApplicable

Bacou-Dalloz
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Delta BLU "Self Fed” Suit System
Performance/ (PAPR Proposed Std)

nI est Requirement PAPR Mururoa BLU PVC and Mururoa Ethyfuge Results
. |End of Service Life Not Applicable
|
| |Low Temperature Fogging Based on Proven Application Experience (refer to user instructions)

* All suits are subject to preconditioning prior to testing

Bacou-Dalloz
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‘Delta BLU "Self Fed” suits Additional
Testing (Suits and Miscellaneous)

Test Requirement

Mururoa BLU PVC and Mururoa Ethyfuge

Mechanical Strength

Met with requirements

Flame Resistance

Connections and Interconnections (gloves, sleeves)

Met with requirements

Multiple filter testing (output Volume must be equal)

Output volume of 150 L/min were met

Helmet Visor Strength Test

Met with requirements

Met with requirements

Bacou-Dalloz




