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Our Company

The company founder was a labor in the construction industry, in the transitioning of
form a labor to a business, the founder got into every single tiny detail of installation,
production, materializing, manufacturing etc. However, the business vital is the simple

and valuable business philosophy as:

- Faith
- Delivering the needs of customer
- Win-win cooperation

- Sustainability

Fook Tsuen Engineering Ltd was established since 2006, over the decade, we were
anticipated much of public and private construction projects in Hong Kong. The
radiation protection and hospital project are one of our signature business, and the

main job reference is summarized as table in next page.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Hospital and Radiation Shielding Job Reference

Year Organization Project Description
2014 Canossa Hospital X-ray room renovation
Tin Shui Wai o ] .
2015-2106 ) Radiation protection shielding
Hospital
Hong Kong . . - .
) ] Radiation protection shielding with lead
2016 - 2018 | Children’s Hospital |
] lined door
(Kai Tak)
5018 Hong Kong Operation Theatre Renovation with

Adventist Hospital | radiation shielding

Housing Authority

i ) Dental Clinic — radiation shielding with lead
2018 - 2019 | (Shek Kip Mei

lined door
Estate)
CUHK Medical Radiation protection shielding with lead
2018 - 2020 .
Centre glass window

Radiography room - Radiation protection
2019-2021 | Museum Plus (M+) o ) )
shielding with lead lined door

wen Protecuien (Lead Sheet)
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Castle Peak
2020-2021 Hospital Dental X-ray room - radiation protection door
Clinic
SPCA — Animal
Welfare and Radiation protection shielding with lead
2022 - 2023 _ N _
Education Centre in | lined door & lead glass window
Tsing Yi
Kwong Wah
Hospital Radiation protection shielding with lead
2021 - 2023 , _
Redevelopment lined door & lead glass window
(Phase )
4 4;\\'\\‘&0'
& > QA“(\WX\’ ’
%y\@\\ 7
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1. Lead Sheet Material Information

1.1 Manufacturer

Shanghai Shenwang Radiation Protective Equipment Co., Ltd. is the
manufacturer of Lead Sheet, who are specialized in producing lead sheet,
lead glass, lead brick and a series of radiation protective equipment and
continuously providing high-quality service to customers more than 15
years.

Lead sheeting is unpierced sheet lead and is made of 99.99% pure virgin
lead ingot, and free from dross, oxide. The lead sheet generally would
provide variant size such as thickness of 1mm, 3mm, 5mm and etc.

o — e b e
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Others

BriESTEAIR

Lead Sheet
SRR R 99.99% SVALTAED, FREIEAESR, I AT SMHH AR,

Made of 99.99% lead casting
Strong Shielding and various size

Q)Q ®/ E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
® Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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1.2 International Standard

Comply to the international standards of IEC 6133-1, ISO 9001:2015, ISO 14001:2015,
ISO 45001:2018, GBZ/T147-2002, GB/T 19001-2016, GB/T 24001/2016, GB/T 45001-
2020.

The information of major international standard is showing in the Appendix 7 &8.

Note:
The IEC-1331-1 is replaced by IEC-61331-1 as shown.

IEC-1331-1 » Complete Document History
Protective Devices Against Diagnostic Medical X-Radiation - Part 1:
Determination of Attenuation Properties of Materials.

How to Order

Obsolete Revision Information:
Standards We Provide
REPLACED BY IEC-61331-1 - WITHDRAWN IN 2014 - May 1, 2014

;Jp:ating. Reporting, 1ST EDITION - Part 1: Determination of Attenuation Properties of Materials - Oct. 1, 1994
udits

Copyright Compliance

& Tel : 3998-3721 Fax : 3998-3723
® % / Flat I, 12/F BIock 2, Kingswin Industrlal Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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X BYEAR SR IR as
B EFRS

X - ray radiation
protection equipment
Professional manufacturer

www.swshenwang.com

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Company Introduction

PN
Company Introduction

HABE X FLBE MRS T EF R, 25
RETWRG. ER X SLEGhraEs, Miamr
MM R —ROIRS. KEILUR, TETREEGTLN
PRMREBWNTOZINEST, TN~ m, U
2EFRANMNTERRBIR AL TER T, RS
—HF SRR L RAES IR R TEE M.

ERERNLES, FRBEeENHORETEE
ARZBFPNFTHER. RADERTRHASBNSA
BRENFDEFIESNEE, ANEHNBEESREER
MBIKIZIER, HMRDERFRIGRATSUERES
REA . EIEEF!

2 | www.swshenwang.com

E-mail: info@fooktsuen.com

Tel © 3998-3721

JO@ FOOK TSUEN ENGINEERING LIMITED
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For more than 15 years, Shanghai Shenwang has
applied our unparalleled expertise in radiation protective
products. We are specialized in producing lead glass,
lead aprons, lead goggles, lead sheets and a series
of radiation protective equipment and continuously
providing high-quality service to our customers.

We succeed through sustained investment in R&D, a
unique combination of material and process innovation
and close collaboration with customers to solve tough
technology challenges.

~_sira

CRRTWICATION
METRRRUEES

LARNRRE PRI NRL

Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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FriEsTSAIR
Lead Sheet

HHHRE R 99.99% BVANTHIE S, RiliItaER, AR TR ERRER.

Made of 99.99% lead casting.
Strong Shielding and various size.

PriEsTiRE

Protective Coating

STEARSTRAIFAR 2R A TEST. TURG. RIS
7, XY AR RFIRMIER, RIUABRABRNFEET
7, MEFEFMR

The coatings of anti-radiation are widely used for shielding
protection in the field of medical, industrial flaw inspection,
nuclear power plants, etc. with good absorption of X-ray and
Gamma ray, and the conventional lead plates can be replaced
by the coatings which have an advantage of easy construction
and solid bond, etc.

FriEaERSR / SRIRSRE
Lead Goggles

FriEstER D N E R R LR
$ALESH A 0.5mmPb A 0.75mmPb,
Lead equivalent: 0.5mmpb / 0.75mmpb

6 | www.swshenwang.com
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L EHNESIPP S B RAR

Shanghai Shenwang Radiation Protective Equipment Co.,Ltd.

ik EETHIRTXAEERLER 15107 1495 (BAR)

EBiE: 021-62966185

fZH: 021-62966186

HRFE: jasmine.hou@swshenwang.com

Address: No.149, lane 1510, Jidi Road, Huacao Town, Minhang District, Shanghai
Tel: 021-62966185 Fax: 62966186

E-mail: jasmine.hou@swshenwang.com

www.swshenwang.com

® E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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1 Kwong Wah Hospital Redevelopment Phase 1

2 SPCA (Animal Welfare Centre — Tsing Yi)

3 Hong Kong Children Hospital (Kai Tak)

WS 38 X % 5 7 1 B2 44 7 B 2 =)

#E 58 Shanghai Radiation Protective Equipment Co., Ltd.

Job Reference

4 t‘\
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@ | g e PR R 5 B B S A G R A F

58 Shanghai Radiation Protective Equipment Co., Ltd.

e AR IS B ML
VAR TR R L5
MR S AL
YT 25 22 P H N BB A 06 4 928 )= B S
b T 22 X e IR PGS
T EE IS N R BT CT, DR Nl
VRS R R R R K R B CT, DR WL
VT AT X e R R ML
T BE R S R el BE AL
g TR G R p AR L5
IR A CT. HIGHL5HE
bR LEH 112 DR HL5
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ical Analysis
ReportNo | AMA10476
Page No : 1of1
Information provided by customer
Customer Name . MGI (Far East) Limited
Customer Address © Unit 1617, 11/F, Goldfield Industrial Centre,
1 SuiWo Road, FoTan, N T
Project Name : Lead Content Analysis of Lead Sheet
Sample Description . Lead Sheets (1mm and 3mm)
Suppher Name . Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
0 O O A e 4 19 R0 )
informa
Receive Date . 17 March 2021 Report Date 01 April 2021
Test Date 25 to 30 March 2021
Results
Lab Ref. No, Customer Sample 1D Element(s) Test Method(s) Result (s)
CL/M/M233/01 1 mm 99 00%
Lanapry | e
CLAM233/02 3mm 00.98%
Remark (If any) : 1. The results relate only to the tested sample as received,

2. Unless otherwise specified, the test was camed out ol the company address showed m the repont

Approved Signatory
ONG, Ping Kl Guy

This report shall not be reproduced unlkess with prior written approval from this laborsatory.
- END OF REPORT -

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721
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ORIGINAL
FRBABRBMARST
HONG KONG TESTING CO., LTD.
LABORATORY TEST REPORT
Report Serial No. : MO36021R00270
Customer : MGI (FAR EAST) LTD.
Unit 16-17, 11/F.,
Goldfield Industrial Centre,

1 Sui Wo Road,
Fotan, N.T., Hong Kong

Project/Source

Sample : Lead Plate
Date Received : 7 April 2021
Date Test Completed : 7 April 2021
Date of Issue : 14 April 2021

Remark : This job was subletted to
Promet Metals Testing Laboratory Limited

Signed :
g P4y i
Rm.205, 2/F., Fuk Shing Comm. Bidg., 28 On Lok Mun St., Tel :(852)26922171
On Lok Tsuen, Fanling, N.T. Hong Kong. Fax :(852) 2691 4874
TAMAP U RN DRI RN R AN 205 %F Email: testhk @ netvigator.com

. A

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Promet

Metals Testing Laboratory Limited
FREEENERAE

WAWRNAETRBARELCN 16 Dai Fat Street, Tai Po Industrial Estate, N.T., HK
www.prometiab.com \, :«ss230550870 o +8523965059) () Infe@prometiab.com

TEST REPORT,

Report No. RPAS4D2689
Lab Sample 1D. $210515-01
Received Date 2021/04/07
Test Period 2021/04/07

Customer Information (Provided by Customer)

Name of Client MG (Far East) Ltd.

Client Address

Sample(s) Description Metal sample(s) said to be Pure Lead Plate

Supplier Shanghal Shenwang Radiation Protective Equipment Co., Lid

Test Information

Test ltem Test Method
Ag Silver
Cu Copper
Bi Bismuth
As Arsenic
sb Antimony In-house method
ark-OES
Sn Tin »
Zn Zinc
Fe Iron
Pb Lead
Note : 1. Submitted sample(s) tested as received

2. Test results relate only to the samples lested.
3. Terms & Conditions of Services can be obtained online or from our Customer Service.

Test Results
Please refer to next page(s).

(A% ) 2021-04-07

Approved Signatory Issue Date

NG Kwok Hei, Kenneth
(Assistant Laboratory Manager)

This report shall not be reproduced, except in full, without prior written approval of Promet Metals Testing Laboratory.
Page 1 of 2

FO023_03

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Promet

Metals Testing Laboratory Limited
AfrEMENERAE

GANB ARSI REGARIGION 16 Dai Fat Street, Tai Po Industrial Estate, N.T., HK
www.prometiab.com X, 852306508720 ;85239550591 [2): inkdprometiabcom

TEST REPORT.

Report No. RPA24D2689
Name of Client MGI (Far East) Ltd.
Lab Sample 1D, $210515-01

Test Results

Lab Sample Customer Result(s) %

1D Referonce g ; As Sb

$210515-01

d Sheel)

Note: 1. <Less than
2. The remainder of above sample is lead based on the calculation of 100 minus the sum of other elements.

el

Sample Photo (s)

cuien (L

€

Lt

Sample ID: $210515-01

e

- End of Report -

This report shall not be reproduced, except in full, without prior written approval of Promet Metals Testing Laboratory
Page 2 of 2
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QUALITY MANAGEMENT
SYSTEM CERTIF ICATE

Registration No. 0350120031042R0S

This is to certify that the quality management system of
Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107

Social Credit Code: 913101127472906754

is in conformity with
GB/T 19001-2016 / 1S0O 9001:2015 Standard

This certificate is valid to the following product(s)

Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13,2020
Date of expiry at most: November 12,2023
FOR CERTIFICATE

Representative: Wanﬂo«y(w (7FL, Tower T

Shangdi 3 St., H-ldlan Beijing)

HRElAET

[EIFREIA

MR

MANAGEMENT SYSTEM
CNAS C035-M

NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http://www.cnca.gov.cn,
the website of CNCA, and in our website http://www.xgcc.com.cn. “_ A e
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ENVIRONMENTAL MANAGEMENT
SYSTEM CERTIFICATE

Registration No. 0350120E20626R0S

This is to certify that the environmental management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107
Social Credit Code: 913101127472906754

is in conformity with
GB/T 24001-2016 / 1SO 14001:2015 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12,2023

Representative: deﬂm&'& (7FL, Tower aza, No.9

Shangdi 3 St., Haidian, Beijing)

RIEART

[EFREA

EREAR

MANAGEMENT SYSTEM
CNAS C035-M

NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http://www.cnca.gov.cn,
the website of CNCA, and in our website http://www.xqcc.com.cn.
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OCCUPATIONAL HEALTH AND SAFETY
MANAGEMENT SYSTEM CERTIFICATE

Registration No. 0350120S30602R0S

This is to certify that the occupational health and safety management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107
Social Credit Code: 913101127472906754

is in conformity with
GB/T 45001-2020 / 1S0O 45001:2018 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12, 2023

Representative: Waxﬂug(w
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NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http://www.cnca.gov.cn,
the website of CNCA, and in our website http://www.xqcc.com.cn.
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Lead Ingot Certificate Of Quality

Place of origin:

Add:

T (Home Page):
M4 (Zip code): 655000
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China * Yunnan - Qujing
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROTECTIVE DEVICES AGAINST
DIAGNOSTIC MEDICAL X-RADIATION -

Part 1: Determination of attenuation properties of materials

FOREWORD
The Inlcml!donal Elect hnical C (IEC)is a de of tion for st comprising
all h ] (IEC I C it ). The object of IEC is to promole
inter ion on all questi ing st: dization in the electrical and electronic fields, To
thlt end ond In nﬂdnlnn to dhet ivities, |IEC p | Standards, Technlcu Specifications,
Publicly Availabl s:todrmllom (PAS) and G f d to as ‘IEC
an:mon(s) ). Their preparation is entrusted to technical committees; any IEC Nollonal Committee interested
in the subqocl dealt with may participate In this prep y work. | and noa-
or g @ with the |EC also mmclpnu In this prepnnuon IEC collaberstes closely
wim the | ticnal Organization for Stand: S0) In with conditions determined by
g t bety the two or

The formal o agr ts of IEC on matters express, as nearly as possible, an International
of on the rel bj; since each h has repr from all

interested IEC National Committees.
IEC Publications have the form of dati for i tional use and are accepted by IEC Naticnal

Commiltees in that sense. While all reasonable efforts are made to easure that the technical content of IEC
Publications Is accurate, IEC cannct be held responsible for the way In which they are used or for any
misinterpretation by any end user.

In order to promote internaticnal unitormity, 1EC National Commiltees unomako to wp'y 1IEC Publications

transparently to the extent p ble in tnelr tional lnd reg Any

bety any IEC Publicaticn and the :otresponding or reg P mon be clearly lnaclled in

the latter

IEC Mtself does nct provide any attestation of ! d 1 bodies provide conformity

assessment services and, in some areas, access to IEC maﬂcs of cenlormlly IEC is not responsible for any

services carried out by independent certification bodies.

ANl users should ensure that they have the latest edition of this publication.

No liability shall lllnch lo |EC or s directors, employees, servants or agents including indivicual experts and
s of its and IEC National Commiltees for any personal injury, property damage of

other demage of any nature whatsoever, whether direct or indirect, or for costs (Including legal fees) and

expenses ansing out of the li use of, or rell upon, this IEC Publication o any other IEC

Publications

Altention is drawn 1o the Normative nlnunces cited in this publication. Use of the referenced publications is

indispensable for the correct app of this p

Aftention |s drawn to the possibility that some of the of this IEC Publicaticn may be the subject of

patent rights_ IEC shall not be held responsible for identifying any o all such patent rights

International Standard IEC 61331-1 has been prepared by subcommittee 62B. Diagnostic
imaging equipment, of |IEC technical committee 62: Electrical equipment in medical practice.

This second edition cancels and replaces the first edition of 1EC §1331-1, published in 1994,

It

constitutes a technical revision. This second edition has been adapted to apply to the

present technology. In particular, this second edition is consistently applicable to lead- and
non-lead-containing materials. The essential changes and extensions are:

extension of the scope to cover photen-emitting radionuclides;

improved methods to determine the ATTENUATION RATIO|

addition of the so-called inverse BROAD BEAM CONDITION,

addition of a method to calculate the ATTENUATION RATIO of photon-emitting radionuclides,
definition of new standard X- and gamma RADIATION QUALITIES used for testing,

addition of the so-called LEAD EQUIVALENT class,

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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— tables of ATTENUATION RATIOS, BUILD-UP FACTORS and first MALF-VALUE LAYERS for the
standard RADIATION QUALITIES filtered with different thicknesses of lead.

The text of this standard is based on the following documents:

FDIS Repcort on voting
62B/936/F0IS 628/942/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this standard, the following print types are used:

— requirements and definitions: roman type,.

- informative material appearing outside of tables, such as noltes, examples and references: in smaller type.
Normative text of tables is also in a smaller type;

~ TERMS DEFINED IN CLAUSE 3 OF THIS STANDARD OR AS NOTED: SMALL CAPS,

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

- ‘“shall® means that compliance with a requirement or a test is mandatory for compliance
with this standard;

- ‘*should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

— "may” is used to describe a permissible way to achieve compliance with a requirement or
test.

A list of all parts of the IEC 61331 series, published under the general title Protective devices
against diagnostic medical X-radiation, can be found on the |EC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the |IEC web site under “http://webstore iec.ch" in the data
related to the specific publication At this date, the publication will be

« reconfirmed,

* withdrawn,

« replaced by a revised edition, or
+ amended.
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PROTECTIVE DEVICES AGAINST
DIAGNOSTIC MEDICAL X-RADIATION -

Part 1: Determination of attenuation properties of materials

1 Scope

This part of IEC 61331 applies to materials in sheet form used for the manufacturing of
PROTECTIVE DEVICES against X-RADIATION of RADIATION QUALITIES generated with X-RAY TUBE
VOLTAGES up to 400 kV and gamma radiation emitted by radionuclides with photon energies
up to 1,3 MeV

This Part 1 is not intended to be applied to PROTECTIVE DEVICES when these are to be checked
for the presence of their ATTENUATION properties before and after periods of use.

This Part 1 specifies the methods of determining and indicating the ATTENUATION properties of
the materials.

The ATTENUATION properties are given in terms of:

~  ATTENUATION RATIO,

— BUILD-UP FACTOR;

—  ATTENUATION EQUIVALENT,

together with, as appropriate, an indication of homogeneity and mass per unit area

Ways of stating values of ATTENUATION properties in compliance with this part of the
International Standard are included.

Excluded from the scope of this International Standard are:

- methods for periodical checks of PROTECTIVE DEVICES, particularly of PROTECTIVE CLOTHING,
— methods of determining ATTENUATION by layers in the RADIATION 8EAM, and

- methods of determining ATTENUATION for purposes of protection against IONIZING RADIATION
provided by walls and other parts of an installation.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are Indispensable for its application. For cated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance
|EC 60601-1:2005/AMD1:2012

IEC 60601-1-3:2008, Medical electrical equipment — Part 1-3. General requirements for basic
safety and essential performance — Collateral Standard: Radiation protection in diagnostic X-
ray equipment

IEC 60601-1-3:2008/AMD1:2013

IECITR 80788:2004, Medical electrical equipment — Glossary of defined terms
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Monographie BIPM-5:2013, Table of Radionuclides!

NISTIR 5632:2004, Tables of X-Ray Mass Altenuation Coefficients and Mass Energy-
Absorption  Coefficients (version 1.4) [on-line, cited 2014-01-30] Available at
http:/fwww.nist.gov/pmli/dataixraycoef/]2

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC/TR €0788:2004,
IEC 60601-1:2005 and IEC 60601-1:2005/AMD 1:2012, |EC 60601-1-3:2008 and IEC 60601-
1-3:2008/AMD1:2013 and the following apply.

3.1

ATTENUATION RATIO

ratio of the value of @ SPECIFIED RADIATION QUANTITY in the centre of 8 SPECIFIED RADIATION
BEAM of SPECIFIED RADIATION QUALITY, with the attenuating material under consideration
outside the beam, to the value at the same position and under the same conditions with this
attenuating material placed in the beam

4 Methods to determine the ATTENUATION RATIO

41 General

There are four different conditions described in this standard to determine ATTENUATION
RATIOS, F:

Frn ATTENUATION RATIO measured with 8 NARROW BEAM CONDITION (4.2)
Fe ATTENUATION RATIO measured with 8 BROAD BEAM CONDITION (4.3)
Fig  ATTENUATION RATIO measured with an inverse BROAD BEAM CONDITION (4.4)
Fup  ATTENUATION RATIO calculated for a photen-emitting radionuclide, R (4.5)

4.2 NARROW BEAM CONDITION
4,21  General description

The ATTENUATION RATIO Fy for a given test material (or test object) shall be measured
according to the arrangement for NARROW BEAM CONDITION as shown in Figure 1. This
arrangement is designed to measure the ATTENUATION of the X-RAY BEAM only due to primary
photons. The probability that secondary photons such as fluorescence photons or Compton
scattered photons from the test object reach the RADIATION DETECTOR is minimized. The
aperture in the DIAPHRAGM shall be just large enough to produce the smallest beam covering
the radiation detector. An additional DIAPHRAGM (number 5 in Figure 1) shall be used to shield
the RADIATION DETECTOR from SCATTERED RADIATION produced in the test object. The distance a
from the test object to the reference point of the RADIATION DETECTCR on the beam axis shall
be at least ten times the diameter d of the detector or ten times the diameter t of the
RADIATION BEAM at the distal surface of the test object , whatever is larger, 1.e. a = 10 max(d.1).
The minimal distance of the wall or the floor from the detector (position 6 in the Figure 1) in
the direction of the beam shall be 700 mm.

4.2.2 AR KERMA RATE measurements

The AIR KERMA RATE shall be measured under three different conditions with the same
RADIATION DETECTOR at the same position, where

1 Bureau Interational de Poids et Mesures, Pavillon de Breteeuil, F-92310 Sévres, ISBN 92.822.2204.7 (set).
2 National Institute of Standards and T gy (NIST), U.S.0epartment of C:
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ko denotes the AIR KERMA RATE without the tes!t object in the RADIATION BEAM;
k, the AIR KERMA RATE with the test object in the RADIATION BEAM,

ks the AIR KERMA RATE with the test object in the beam replaced by a sheet of material of
the same shape with an ATTENUATION RATIO greater than 108

The same constant dose rate of the primary beam shall be used for the three measurements
If the mean dose rate of the primary beam varies by more than 0,2 % during the
measurements, a monitor shall be used to normalize the three measurements to the same
primary beam dose rate.

4.2.3 RADIATION QUALITIES and RADIATION DETECTOR

The RADIATION QUALITIES used for the measurements shall be selected from Table 1 . The
RADIATION DETECTOR shall be calibrated in terms of AIR KERMA. The quotient K divided by Ky
shall be known with 2 relative standard uncertainty not more than 2 %.

NOTE The AIR KERMA RESPONSE of the RADIATION DETECTOR can be measured with e.g. NARROW BrAM qualities
and the RESPONSE can be plotted as a function of Al or Cu MALF-VALUE LAYERS (HVL). Tables A4 and A5 of Ihis
standard can be used to look up the approximate Al or Cu HVL of the non and d beams. The
AIR KERMA RESPONSE In the actual beam can then be evaluated from the piot,

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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EC 1412
CIAPHRAGM
Beam filtration
Beam-limiting OIAPHRAGM
Test object
DIAPHRAGM
Radiation detector
ondition: @ 2 10 max(d.f)

O O W s w N -

Figure 1 = NARROW BEAM CONDITION

4.2.4  Signal to noise condition

The following condition shall be fulfilled:

Ky 210Kg

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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4.25  ATTENUATION RATIO evaluation

The ATTENUATION RATIC Fy, shall be evaluated as:

4.3 BROAD BEAM CONDITION
4.31  General description

The ATTENUATION RATIO Fg for a given test material (or test object) shall be measured
according to the arrangement for BROAD BEAM CONODITION as shown in Figure 2. This
arrangement is designed to measure the ATTENUATION of the x-ray beam if secondary photons
emitted by the material sample are included in the detection of the attenuated beam. The
probability that secondary photens such as fluorescence photons or Compton scattered
photons from the test object reach the RADIATION DETECTOR is maximized. The distance a,
from the focal spot to the radiation exit plane of the test object shall be at least three times
the diameter d, of the beam limiting aperture, i.e. a = 3d. The aperture diameter d shall be at
least 10 times greater than the distance b, of the reference point of the RADIATION DETECTOR
from the surface of the test object, i.e. d = 10b. b shall be chosen as small &s possible in
order to minimize the ATTENUATION of secondary photons by the amount of air between the
reference point of the RADIATION DETECTOR and the point of emission of the secondary photons
from the test object. The distance between the outer wall of the chamber and the surface of
the test object shall not exceed 10 mm. The minimal distance of the wall or the floor from the
detector (position 6 in Figure 2) in the direction of the beam shall be 700 mm.

4.3.2 AIR KERMA RATE measurements

The AIR KERMA RATE shall be measured under three different conditions with the same
RADIATION DETECTOR at the same position, where:

Ky  denotes the AIR KERMA RATE without the test object in the RADIATION BEAM,
Ky  the AIR KERMA RATE with the test object in the RADIATION BEAM,

Kg the AIR KERMA RATE with the test object in the beam replaced by a sheet of material of
the same shape with an ATTENUATION RATIO greater than 105,

The same constant dose rate of the primary beam shall be used for the three measurements.
If the mean dose rate of the primary beam varies by more than 0,2 % during the
measurements a monitor shall be used to normalize the three measurements to the same
primary beam dose rate. The dose rate of the primary beam at any point in the plane of the
beam-limiting aperture shall not vary by more than 2 %.

4.3.3 RADIATION QUALITIES and RADIATION DETECTOR

The RADIATION QUALITIES given in Table 1 shall be used for the measurements. The RADIATION

DETECTOR shall be calibrated in terms of AIR KERMA. The quotient Ky divided by Ky shall be
known with a relative standard uncertainty not more than 2 %. The dependence of the
response of the RADIATION DETECTOR upon the direction of incidence shall be negligibly small
over a hemisphere. It is recommended to use a spherical ionisation chamber.

NOTE The A xERMA RESPONSE of the RADIATION DETECTOR can be measured with e.g. NARROW BEAM qualities
and the RESPONSE can be plolted as 8 function of Al or Cu MALF-VALUE LAYERS (HVL). Tables A4 and A5 of this
standard can be used to look up the approximate Al or Cu HVL of the non- d and d beams. The
AIR KERMA RESPONSE In the actual beam can then be evaluated from the plet.
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a

DIAPHRAGM

Beam filtration

DiaprRrAGM

Test cbject

Beam-limiting DIAPHMRAGM

Radiation detector
cnditions: a>3d.dz100

O D W e W -

Figure 2 — BROAD BEAM CONDITION

4.3.4  Signal to noise condition

The following condition shall be fulfilled:

Ky z10Kg

L
R
%
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4.3.5 ATTENUATION RATIO evaluation

The ATTENUATION RATIO Fg shall be evaluated as:

KoK

K, -Kg
4.4 Inverse BROAD BEAM CONDITION

4.41  General description

The geometry of the inverse BROAD BEAM shown in Figure 3 is an alternative method to
measure the ATTENUATICN RATIO Fg. In order to distinguish from the conventional method, it is
designated as Fg. In contrast to the conventional method described in 4.2 where 2 BROAD
BEAM impinges on a large area piece of the test object and a small RADIATION DETECTOR
closely behind the test object is used, the inverse method is characterized by a NARROW BEAM
impinging on a small area piece of the test object and a large area flat RADIATION DETECTOR
immediately behind the test object. A flat ionisation chamber shall be used for this purpose.
This method has some advantages because it is easy to use, has low measuring
uncertainties, need only small field sizes and small sheets of material. It shall be used for the
determination of the ATTENUATION properties of materials used for PROTECTIVE CLOTHING and
PROTECTIVE DEVICES for gonads in medical x-ray diagnostic described in IEC 61331-3. The
method as described here shall not be used for RADIATION QUALITIES with X-RAY TUBE VOLTAGES
above 150 kV. The distance a, from the focal spot to the entrance plane of the measuring
DIAPHRAGM shall not be less than 5 times the diameter of the DIAPHRAGM aperture, d, e,
az5d The test object can be fixed to the exit plane of the measuring DIAPHRAGM. The
distance b, between the radiation exit plane of the test object and the fiat ionisation chamber
shall be chosen to be as close as possible. The following condition shall be fulfilled:
D —-d =10 b. The distance b shall not exceed 5 mm. The minimal distance of the wall or the
floor from the detector (position 6 in the Figure 3) in the direction of the beam shall be
700 mm.

4.4.2 AR KERMA RATE measurements

The AIR KERMA RATE shall be measwed under three different conditions with the same
RADIATION DETECTOR at the same position, where:

ko denotes the AIR KERMA RATE without the test object in the RADIATION BEAM,
k| the AIR KERMA RATE with the test object in the RADIATION BEAM,

Ka the AIR KERMA RATE with the test object in the beam replaced by a sheet of material of
the same shape with an ATTENUATION RATIO greater than 105,

The same constant dose rate of the primary beam shall be used for the three measurements,
If the mean dose rate of the primary beam varies by more than 0,2 % during the
measurements, a monitor shall be used to normalize the three measurements to the same
primary beam dose rate.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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IEC resdn1e
DuapHRAGM
Beam filtration
DIAPHRAGM
Measuring DIAPHRAGM
Test object
Flat measuring chamber
Conditions: a:25d, 0~-d210b, bsSmm

DB W N -

Figure 3 - Inverse BROAD BEAM CONDITION

4.43  RADIATION QUALITIES and RADIATION DETECTOR

The RADIATION QUALITIES given in Table 1 shall be used for the measurements. The flat
ionisation chamber shall be calibrated in terms of AIR KERMA under the same irradiation
conditions as used in the measurements. The quotient K, divided by K, shall be known with
a relative standard uncertainty not more than 2%.

NOTE The AIR KERMA RESPONSE of the RADIATION DETECTOR can be measured with e.g. NARROW BEAM qualties
and the RESPONSE can be plotted as & function of Al HALF-VALUE LAYERS (MVL). Table A.4 of this standard can be

® E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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used to look up the approximate Al HVL of the non-st ted and d beams, The AIR KERMA RESPONSE in

the actual beam can then be evaluated from the plot
4.4.4  Signal to noise condition
The following condition shall be fulfilled:

Ky 2 10Kg

4.4.5  ATTENUATION RATIO evaluation
The ATTENUATION RATIO Fg shall be evaluated as
_ Ko-Kg
Ki~Ka
4.5 Calculation of the ATTENUATION RATIO for photon-emitting radionuclides

4.51 Equation

The ATTENUATION RATIO Fy r for @ given test material to protect against the photon-emitting
radionuclide R shall be calculated according to the following equation:

=(2=E) we,

ry
R = i e+ Eiz20keV

z[n.‘()E.-)L o Eo Pk

i

where
E; is the energy of the i-th photon emitted per decay
plE;) is the phaton emission probability per decay event for photons with energy E,

\
f“"'—(E‘) | is the mass energy-absorption coefficient of air for photons with energy E;

(”—(ELJ is the mass ATTENUATION COEFFICIENT of the test material for photons with
£ Jm
energy E;
d is the thickness of the test material
] is the density of the test material

4.6.2 Decaydata

Photon energies E; and photon emission probabilities p(E;) shall be taken from the
Moncgraphie BIPM-5: Table of Radionuclices.

4.5.3 Mass ATTENUATION and mass energy-absorption coefficients

Mass ATTENUATION and mass energy-absorption coefficients shall be taken from NISTIR 5632:
Tables of X-Ray Mass Attenuation Coefficients and Mass Energy-Absorption Coefficients.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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4.5.4  Verification of the mass- ATTENUATION COEFFICIENTS of the test material

The test material's mass ATTENUATION COEFFICIENTS used in 4.5.1 shall be verified by
comparison of measured values of Fy according to 4.2 with calculated values Fy, - according
to the procedure described in the following. A set of standard RADIATION QUALITIES of Tables 1
and 2 shall be used which covers approximately the energy range of the photons emitted by
the radionuclide. Measurements for the standard gamma RADIATION QUALITIES listed in Table 2
shall be done with 2 NARROW BEAM CONDITION similar to that shown in Figure 1. The
distribution of the photon fluence with respect to the photen energies of the standard
RADIATION QUALITIES shall be known for this purpose. The value of Fy of the photon fluence
spectra shall be evaluated according to the following formula:

E
z(£=E) e,
- i ar
Fue = ‘) _[ &]_
z[“"—‘] HENES "
[ 2 Jaie
where
E; is the energy attributed to the channel j containing all photons with energies between
£ -% and E, .%

#E;) Is the number of photons contained in channel /
and the other symbols have the same meaning as in the equation of 45.1.

The condition |1 = Fyy / Fy, c| < 0,2 shall be fulfilled for the chosen set of qualities

Table 1 — Standard RADIATION QUALITIES for X-RAY BEAMS

Tube voltage TOTAL FILTRATION 15t HVL AIR KERMA RATE 1 m,
{nominal) (nominal) (nominal) . 10 mA .

v mm Al mm Cu mm Al mm Cu o mGy/s "
30 25 099 01

40 25 1.44 02

50 25 1.81 03

60 25 2,14 04

70 25 2,44 05

80 25 217 06

90 25 3,10 08

100 25 3.44 0.9

110 25 379 1.0

120 25 413 1.2

130 25 448 1.4

140 25 482 16

150 25 517 2

200 1,2 146 1,63 1

250 1.8 16,2 283 1.5
300 25 186 337 2

400 35 208 451 3

A
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The X-RAY TUBE VOLTAGE shall not differ from the nominal values by more than 2 % or 2 kV,
whatever is less. The aluminium filter shall be of 98,9 % purity or higher and density
2,70 g cm=3. The copper filter shall be of 99,9 % purity or higher and density 8,90 g cm™ The
thickness of the aluminium and copper filters shall not differ from the nominal values by more
than 0,1 mm. The first Al and Cu HALF-VALUE LAYERS and the approximate AIR KERMA RATES are
given for informaticn only.

Table 2 — Standard gamma RADIATION QUALITES according to ISO 4037-1

Gamma Code RADIATION ENERGY Half lite AIR KERMA RATE constant of
sources 150 4037 keV days the pure saurce
uGy h'' m? MBq”’!
Cs-137 S-Cs 6616 11 050 0,079
Co-60 8.Co 1173.3.13325 19255 0.31

5 Determination of ATTENUATION properties

5.1  ATTENUATION RATIO
5.1.1 Determination

The ATTENUATION RATIOS Fy, Fg, Fig and Fy 5 shall be cetermined according to 4.2, 4.3, 4.4
and 4.5, respectively.

5.1.2 Indication

The ATTENUATION RATIOS Fy, Fgp, Fig and Fy g shall be indicated by its numerical value
together with the method of determination (NARROW BEAM, BROAD BEAM, inverse BROAD BEAM,
or calculated) and the RADIATION GUALITY in terms of the beam code, the X-RAY TUBE VOLTAGE
and HALF-VALUE LAYER or the code of the radionuclide (see Clause 6).

5.2  BUILD-UP FACTOR

5.2.1 Determination

The BUILD-UP FACTCR B shall be determined according to the equations

Fu Fu
B=—orB=-21
Fa Fg

depending on the method used for the BROAD BEAM measurement, where Fy, Fg and Fg refer
to the numbers obtained by measurements according to 4.2, 4.3 and 4.4, respectively. Fy and
Fgor Fy and Fg, respectively, shall be done in the beam of the same x-ray facility.

5.2.2 Indication

The BUILD-UP FACTOR shall be indicated by its numerical value together with the RADIATION
QUALITY In terms of the beam code, the X-RAY TUBE VOLTAGE and HALF-VALUE LAYER (see
Clause 6).

5.3 ATTENUATION EQUIVALENT

5.3.1  Determination

The ATTENUATION EQUIVALENTS 8y, §g, 5, @and , 8y g shall be determined by measurements of
Fy, Fg and Fig according to 42, 43 and 4.4, or calculations of Fy p according to 4.5,

respectively, for the material under test and by comparison with the thickness of a layer of the
reference material resulting within given tolerances in the same values of Fy, Fg, Fig and

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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Fyg. respectively. The measurements for the material and the reference material shall be
done in the same beam of the same x-ray facility.

5.3.2 Indication

The ATTENUATION EQUIVALENT shall be indicated in thickness of the reference material in mm
together with the method used for the determination (NARROW BEAM, BROAD BEAM, inverse
BROAD BEAM or calculated), the chemical symbel or other identification of the reference
material and the RADIATION QUALITY in terms of the beam code, the X-RAY TUBE VOLTAGE and
HALF-VALUE LAYER or the code of the radionuclide (see Clause 6).

5.4 LEAD EQUIVALENT
5.41  Determination

The LEAD EQUIVALENT shall be determined as ATTENUATION EQUIVALENT, but with (a) layer(s) of
lead as reference material,

NOTE LEAD EQUIVALENT values of & test malerial can be oblained by interpolation from measured ATTENUATION
RATIOS of lead sheels of Gifferent thicknesses covering the range of interest

5.4.2 Indication

The LEAD EQUIVALENT shall be indicated in thickness of lead in mm together with the chemical
symbol for lead and the method used for the determination (NARROW BEAM, BROAD BEAM,
inverse BROAD BEAM, calculated) and the RADIATION QUALITY in terms of the X-RAY TUBE
VOLTAGE and HALF-VALUE LAYER or the code of the radionuclide (see Clause 6)

5.5 LEAD EQUIVALENT class for a SPECIFIED range of RADIATION QUALITIES
5.5.1  Materials

Some materials used for PROTECTIVE CLOTHING and protective patient shields in medical x-ray
diagnostic as described in IEC 61331-3 need the definition of the LEAD EQUIVALENT value for a
SPECIFIED range of RADIATION QUALITIES. The conditions for the assignment of such a value are
described in the following subclauses.

5.5.2  Standard thicknesses

The LEAD EQUIVALENT value shall be assigned to a material for one of the following classes of
lead thickness: 0,25 mm, 0,35 mm, 0,5 mm and 1 mm.

6.6.3 Conditions for assignment to a LEAD EQUIVALENT class

The LEAD EQUIVALENT class shall be assigned to a material if at least one of the following two
conditions is fulfilled for @ SPECIFIED range of RADIATION QUALITIES selected from the full range
30 kV - 150 kV, see Table 1:

1) The ATTENUATION RATIO Fg of a material for a special RADIATION QUALITY Is greater than
250.

2) The LEAD EQUIVALENT §)g, by definition determined with the inverse BROAD 8EAM method
according to 4.4, is equal or greater than a standard thickness of lead SPECIFIED in 5.5.2.
A relative standard uncertainty of 7 % in the determination of the LEAD EQUIVALENT shall be
taken into account in the decision of conformity, thus, if tp, is the standard lead thickness
and &g is the LEAD EQUIVALENT of the test material, the condition can be written as:

ﬁe =083 eg
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554 Indication

The LEAD EQUIVALENT range shall be indicated in the standard thickness of lead in mm
together with the chemical symbol for lead followed by the specification of the X-RAY TUBE
VOLTAGE range in kV (see Clause 6).

5.6 Homogeneity
5.8.1 Determination

The homogeneity of 2 protective material shall be determined from measured values of Fy
obtained over the area of the test object under the conditions of 4.2 and the corresponding
values of ATTENUATION EQUIVALENT &y .

These values &, ; shall be determined

- for 5 to 10 representative places, or
- continuously in representative directions over the area of the test object.

The deviation from homogeneity V of the protective material shall be determined as the
greatest deviation of a single value of ATTENUATION EQUIVALENT & from the mean value of

ATTENUATION EQUIVALENT &'
1
=y pILM

V==

5.8.2 Indication

The inhomogeneity shall be indicated together with the ATTENUATION EQUIVALENT as tolerance
in the same units, €.g.°

3 mm + 0,2 mm Pb, NARROW BEAM, 100 KV, HVL = 3,44 mm Al (see Clause 6).

6 Statement of compliance

If for SPECIFIED ATTENUATION properties compliance with this part of IEC 61331 shall be stated,
this shall be indicated as follows, e.g :

— attenuation ratio 2 x 102 narrow beam 200 kV HVL = 1,64 mm Cu IEC 61331-1:2014,

— attenuation ratic 20: narrow beam Cs-137 IEC 61331-1:2014;

- attenuation ratio 15: calculated Ir-192 IEC 61331-1: 2014;

- build-up factor 1,4: 150 kV HVL = 5,17 mm Al IEC 61331-1:2014,

— attenuation equivalent 2 mm Fe: narrow beam 100kV HVL = 3,44 mm Al
IEC 61331-1:2014;

— attenuation equivalent 2mm + 0,1 mmFe: narrow beam 100kV HVL =344 mm Al
IEC 61331-1:2014,

- lead equivalent 1 mm Pb: narrow beam 300 kV HVL = 3,37 mm Cu |IEC 61331-1:2014,
- lead equivalent 1 mm Pb: broad beam 300 kV HVL = 3,37 mm Cu IEC 61331-1:2014;
- lead equivalent 0,25 mm Pb: inverse broad beam 60 — 120 kV IEC 61331-1:2014.
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Annex A

(informative)

Tables of ATTENUATION RATIOS, BUILD-UP FACTORS and first HALF-VALUE LAYERS

Tables A 1 to A5 contain calculated values of ATTENUATION RATIOS, BUILD-UP FACTORS and first
HALF-VALUE LAYERS of the RADIATION QUALITIES of Table 1 when filtered with additional layers of
the reference material lead. Calculations are based on primary photon fluence spectra
measured at the Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, Germany. The
values serve as guidance for testing laboratories to confirm their results. Actual values
measwed at testing laboratories may differ from these values by several percent due to
differences in the photon fluence spectra and RADIATION DETECTORS used in measurements

®® E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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Table A.5 — First HALF-VALUE LAYERS in mm Cu of RADIATION QUALITIES
of Table 1 as a function of additional lead filters of different thicknesses

in the range from 0,125 mm to 4 mm

mm Pb 200 kV 250 kV 300 kV 400 kV
0 16 25 34 45
0.125 1.8 28 37 49
025 20 31 a0 5.1
0,38 22 33 42 53
0.5 24 36 45 85
1 3.0 42 5.0 6.0
1.5 34 a8 53 83
2 37 49 585 85
25 39 5.0 5.7 66
3 41 5.1 5.8 8,7
35 42 82 5.9 68
4 43 83 59 69
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Index of defined terms used in this International Standard

NOTE In the p b t terms defined either in IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012,
IEC 60601-1-3:2008 and |IEC 60601-1-3:2008/AMD1:2013, in IEC/TR 60788:2004 or in this International Standard
have been used. These defined terms can be looked up at the IEC website hitp./istd.iec chiglossary

AIR KERMA .o e IEC 60801-1-3:2008, 3.4
AIR KERMA RATE ..o JEC 60601-1-3:2008, 3.5
ATTENUATION e IEC 60801-1-3:2008, 3.7
ATTENUATION COEFFICIENT ........... e e |IEC/TR 60788:2004, rm-13-39
ATTENUATION EQUIVALENT ...t |IEC/TR 60788:2004, rm-13-37
ATTENUATION RATIO.......... e 31
BROADBEAM .............. e [ECITR 60788:2004, rm-37-24

BROAD BEAM CONDITION . .....ooooiiiieiicinaaecineineeeoeeeneenn. [ECITR 60788:2004, rm-37-25
BUILD-UP FACTOR ... [ECATR 60788:2004, rm-13-19

DIAPHRAGM ... e i |IEC 60601-1-3:2008, 3.17
HALE-VALUE LAYER ...ttt ettt e e |IEC 60601-1-3:2008, 3.27
TONIZING RADIATION ...t |IEC 60601-1-3:2008, 3.29
LEAD EQUIVALENT ... ! B ... [EC/TR 60788:2004, rm-13-38
NARROW BEAM ... e |IEC/TR 60788:2004, rm-37-22
NARROW BEAM CONDITION ... R .. IEC/TR 60788:2004, rm-37-23
PROTECTIVE CLOTHING. ... . IEC 60601-1-3:2008, 3.50
PROTECTIVE DEVICE ... ooieiee et |IEC 60601-1-3:2008, 3.50
RADIATION BEAM. ... e IEC 60601-1-3:2008, 3.55
RADIATION DETECTOR ....ooiiiiiiiiiiiiiiiinsiiiiinninsiiiinnn s . v [EC 60601-1-3:2008, 3.57

... |[EC/TR 60788:2004, rm-13-29
..IEC 60601-1-3:2008, 3.60

RADIATION ENERGY
RADIATION QUALITY

RADIATION QUANTITY ..o iiiiiiiieiniiniiesiessesiesieseesees e oo IEC/TR 60788:2004, rm-13-01
SENSITIVE VOLUME ....oiiviiiiiieiinnseiisssosssesssssesissessssesiaeeens B IEC/TR 60788:2004, rm-51-07
B Lol 1= o R, IEC/TR 60788:2004, rm-74-02
TOTAL FILTRATION Lottt ittt ee et e e ia et IEC 60601-1-3:2008, 3.77
HaRADIATION 0ottt ittt ettt IEC 60601-1-3:2008, 3.53
XeRAY TUBE VOLTAGE ... iiiiiiiiiiiiiiiiiiiiisiiissssiins ittt iiaesiaaeis IEC 60601-1-3:2008, 3.88
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS DE PROTECTION RADIOLOGIQUE CONTRE LES
RAYONNEMENTS X POUR DIAGNOSTIC MEDICAL -

Partie 1: Détermination des propriétés d'atténuation des matériaux

AVANT-PROPOS

La € Electr hnique Int le (IEC) en une t

composée de l'ensemble ces comités électrotech x (Cumles nationaux de I IECp LUIEC a pour
cbjet de favoriser Ia coopération Internationale pour toutes les g de nee dans les d s
de lélectricité ot de I'dlectronique. A cet effet, I'EC - emn autres aelM(n - pub!lo des Normu
inter les, des Spécifi des R des Spécifi au

public (PAS) et des Guides (ci-aprés dtmommog *Publication(s) de I'EC"). Leur ¢laboration est confiée & des
comités d'études, aux lnvlu: desquels tout Comité national intéressé par le sujet traité peut participer. Les

org oou’ et non pounrmmenmas en lmson avec I'IEC. participent
eguemam sux travaux. L'IEC collabore &l avec I'O i de Normalisaticn (1SO),
selon des conditions fixées par accord entre les deux orgnnlullens

Les ou accords officiels de I'EC con tles t ré dans la mesure

du possible, un accord imternational sur les sujets ﬂuaes &ant donna que Ies Cemclos nationaux de I'lEC
intéressés sont représentés dans chaque comité d'études.

Les Publications de I''EC se présentent sous la forme de ¢ Intern les et sont agrédes
comme telles par les Comités nn:onaux de I'IEC. Tous les efforls bles sont peis afin que I'EC
s'assure de I'exactitude du hnique de ses publications; I'IEC ne peut pas étre tenue responsable ce

I'éventuelle mauvaise ulilisation ou interprétation qui en est faite par un quelconque utilisateur final

Oans le but d'encourager l'uniformité internationale, les Comités nationaux de I'IEC s'engagent, cans toute la

.8 de fagon transp les Publicat de I'IEC dans leurs publications naticnales
cl roolonues Toules dwcrgences entre |ouln Publications de I''EC et toutes publications nationales ou
corresp s tre quées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit de formité. Des org de certifi dépend
fournissent des services d'évaluation de conformité et, dans 5. aux q de
conformité de I'IEC. L'IEC n'est responsable d'aucun des services eff par les organi de certification
indépendants.

Tous les uldisateurs d 5" qu'lls sont en possession de |a derniére &dition de celte publication

Aucune responsabilité ne doit Glro imputée & I''EC. & ses administrateurs, employés, auxilisires ou
mandataires, y compris ses exp iers ot les de ses ilés d'éludes et des Comités
nationaux de I'IEC, pour toul préjudice causé en cas de dommages corperels et matériels, cu de tout autre
dommage de quelque nature que ce soit, directe ou -ndnrecle eu peur supporter les colts (y compris les frals
de justice) et les oé découlant de la ou de lisaticn de cette Publication de I'EC cu de
toute autre Publlcunun de I'EC, ou au crédt qui lui est lcco(dt

L'altention est atlirée sur les références normatives citées dans cette publicat L'utilisation de 5
référencées est obligatoire pour une application correcte de la présente publication.

L'attention est attirée sur le fait que certains des éléments de la présente Publication de I''EC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait élre tenue pour responsable de ne pas avoir identifié de tels deoits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61331-1 a été établie par le sous-comité 62B. Appareils
d'imagerie de diagnostic, du comité d'études 62 de I'lEC: Equipements électriques dans la
pratique médicale.

Cette deuxiéme édition annule et remplace la premiére édition de I'lEC 61331-1, parue en
1994. Elle constitue une révision technique. Cette deuxiéme édition a été adaptée pour
s'appliquer 2 la technologie actuelle. La présente deuxiéme édition est en particulier
applicable aux matériaux qui contiennent du plomb et & ceux qui n'en contiennent pas. Les
principales modifications et extensions sont les suivantes:

extension du domaine d'application pour couvrir les radienucléides a8 émission de photons,
méthodes améliorées de détermination de I'INDICE D'ATTENUATION;
addition d'une CONDITION dite de FAISCEAU LARGE inversé,

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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- addition d'une méthode de calcul de I'INDICE D'ATTENUATION des radionuciéides & émission
de photons;

- définition de nouvelles QUALITES DE RAYONNEMENT X et gamma normalisées utilisées pour
les essais;

— addition d'une classe dite d'EQUIVALENT PLOMB,

— tableaux d'INDICES D'ATTENUATION, de FACTEURS D'ACCUMULATION et de premiéres COUCHES
DE DEMI-ATTENUATION pour les QUALITES DE RAYONNEMENT normalisées filtrés avec
différentes épaisseurs de plomb.

Le texte anglais de cette norme est issu des documents 62B/936/FDIS et 628/942/RVD. Le
rapport de vote 62B/942/RVD donne toute information sur le vote ayant abouti & I'approbation
de cette norme.

La version frangaise de cette norme r'a pas été soumise au vote.
Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Dans la présente norme, les caractéres d'imprimerie suivants sont utilisés:

- exigences et définitions: caractéres romains;

- di s de nature inf apparaissant hors des tableaux, comme les nctes, les exemples et les
références: petits caractéres, Le texte tif & Il des tab est égal t en pelits caractéres;

— TERMES DEFINIS A L'ARTICLE 3 DE LA PRESENTE NORME OU COMME NOTES: PETITES
MAJUSCULES.

Les formes verbales utilisées cans la présente norme sont conformes & l'usage donné a
I'Annexe H cdes Directives ISO/IEC, Partie 2. Pour les besoins de |a présente norme:

- “"devoir" mis au présent de l'indicatif signifie que la satisfaction a une exigence ou a un
essai est obligatoire pour la conformité a la présente norme,

- "il convient/il est recommandé” signifie que la satisfaction 3 une exigence ou a un essai
est recommandée mais n'est pas obligatoire pour la conformité a la présente norme,

— "pouvoir' mis au présent de l'indicatif est utilisé pour décrire un moyen admissible pour
satisfaire & une exigence ou a un essai.

Une liste de toutes les parties de la série CEI61331-1, publiée sous le titre général
Dispositifs de protection radiologique contre les rayonnements X pour diagnostic médical,
figure sur le site web de la CEI

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiguée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,
* supprimée,
« remplacée par une édition révisée, ou
* amendée,
A
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DISPOSITIFS DE PROTECTION RADIOLOGIQUE CONTRE LES
RAYONNEMENTS X POUR DIAGNOSTIC MEDICAL -

Partie 1: Détermination des propriétés d’atténuation des matériaux

1 Domaine d'application

La présente partie de la Norme internationale IEC 61331 s'applique aux matériaux en plagues
utilisés pour la fabrication des ODISPOSITIFS DE PROTECTION RADIOLOGIQUE contre les
RAYONNEMENTS X dont les QUALITES DE RAYONNEMENT sont celles générées avec des HAUTES
TENSIONS RADIOGENES allant jusqu'a 400 kV et les rayonnements gamma émis par des
radionucléides ayant une énergie photonique égale au plus & 1,3 MeV.

La présente Partie 1 n'est pas prévue pour étre appliquée aux DISPOSITIFS DE PROTECTION
RADIOLOGIQUE lorsqu'il doit étre procédé & la vérification de leurs propriétés d'ATTENUATION
avant et aprés les périodes d'utilisation.

La présente Partie 1 spécifie les méthodes de détermination et d'indication des propriétés
d'ATTENUATION des matériaux

Les propriétés d'ATTENUATION sont indiquées dans les termes suivants:

— INDICE D'ATTENUATION;

— FACTEUR D'ACCUMULATION;

— EQUIVALENT D'ATTENUATION,

avec, selon le cas, une indication d’homogénéité et de masse surfacique.

Les maniéres d'énoncer les valeurs des propriétés d'ATTENUATION en conformité avec la
présente partie de la Norme internationale sont incluses

Les méthodes suivantes sont exclues du domaine d'application de la présente Norme
internationale:

- les méthodes relatives aux vérifications périodiques des DISPOSITIFS DE PROTECTION
RADIOLOGIQUE, en particulier des VETEMENTS DE PROTECTION RADIOLCGIQUE,

— les méthodes de détermination de I'ATTENUATION procurée par les couches dans le
FAISCEAU DE RAYONNEMENT, et

— les méthodes de détermination de I'ATTENUATION 2 ces fins de protection contre les
RAYONNEMENTS IONISANTS procurée par les murs et autres parties structurelles d'une
instaliation.

2 Références normatives

Les documents ci-aprés, dans leur intégralité ou non, sont des références normatives
indispensables a l'application du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements)

IEC 80601-1:2005, Apparefls électromédicaux - Partie 1. Exigences générales pour Ia

sécurité de base et les performances essentielles
IEC 60801-1:2005/AMD1:2012

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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IEC 60801-1-3:2008, Appareils électromédicaux — Partie 1-3. Exigences générales pour la
sécurité de base et les performances essentielles — Norme collatérale: Radioprotection dans
les appareils & rayonnement X de diagnostic

IEC 60601-1-3:2008/AMD1:2013

IEC/TR 60788:2004, Medical electrical equipment — Glossary of defined terms (disponible en
anglais seulement)

Menographie BIPM-5:2013, Table of Radionuclides?

NISTIR 5632:2004, Tables of X-Ray Mass Attenuation Coefficients and Mass Energy-
Absorption Coefficients (version 1.4) [en ligne, cité 2014-01-30] Disponible 2
http:/veww.nist. gov/pml/data/xraycoef/)2

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions figurant dans
I'EC/TR 60788:2004, I''EC 60601-1:2005 et I' IEC 60601-1:2005/AMD 1:2012 et I''EC 60601-
1-3:2008 et I'lEC 60601-1-3:2008/AMD1:2013 ainsi que 1a définition suivante s'appliquent.

31

INDICE D'ATTENUATION

rapport entre la valeur d'une GRANDEUR LIEE AU RAYONNEMENT SPECIFIEE au centre d'un
FAISCEAU DE RAYONNEMENT SPECIFIE de QUALITE DE RAYONNEMENT SPECIFIEE, |'absorbeur
considéré étant situé a I'extérieur du faisceau, et la valeur définie dans la méme position et
dans les mémes conditions, I'absorbeur étant placé a l'intérieur du faisceau

4 Méthodes de détermination de I'INDICE D'ATTENUATION

4.1 Généralités

Quatre conditions différentes sont décrites dans la présente norme pour déterminer les
INDICES D'ATTENUATION, F:

Fr INDICE D'ATTENUATION mesuré en CONDITION DE FAISCEAU ETROIT (4.2)

Fg INDICE D'ATTENUATION mesuré en CONDITION DE FAISCEAU LARGE (4.3)

Fla INDICE D'ATTENUATION mesuré en CONDITION DE FAISCEAU LARGE inversé (4.4)

Fyr  INDICE D'ATTENUATION calculé pour un radionucléide & émission de photons, R
(4.5)

4.2 CONDITION DE FAISCEAU ETROIT

4.2.1 Description générale

L'INDICE d'ATTENUATION Fy pour un matériau d'essai (ou un objet soumis a I'essai) donné doit
étre mesuré selon le dispositif pour la CONDITION DE FAISCEAU ETROIT tel qu'il est représenté a
la Figure 1. Ce dispositif est congu pour mesurer I'ATTENUATION du FAISCEAU A RAYON X
résultant uniqguement de photons primaires. La probabilité que des photons secondaires tels
que des photons 2 fluorescence ou des photons diffusés par I'effet Compton provenant de
I'objet scumis & I'essai atteignent le DETECTEUR DE RAYONNEMENT est minimisée. L'ouverture
dans le DIAPHRAGME doit étre juste assez large pour preduire le plus petit faisceau couvrant le
détecteur de rayonnement. Un DIAPHRAGME supplémentaire (numéro 5 dans la Figure 1) doit

1 Bureau International de Poids et Mesures, Pavilion de Breteeull, F.92310 Sévres, ISEN 92.822.2204.7
(ensemble),

2 National Institute of Standards and Technology (NIST), U.S.Department of Commerce.
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étre utilisé pour protéger le DETECTEUR DE RAYONNEMENT du RAYONNEMENT DIFFUSE, produit
dans I'objet soumis a I'essai. La distance a, séparant I'objet soumis a l'essai du point de
référence du DETECTEUR DE RAYONNEMENT sur I'axe du faisceau, doit étre au moins égale a dix
fois le diameétre d du détecteur ou dix fois le diamétre f du FAISCEAU DE RAYONNEMENT & |2
surface éloignée de I'objet soumis a I'essai, en prenant celle des deux valeurs qui est la plus
importante, c'est-a-dire a > 10 max(d,t) La distance minimale entre le mur ou le sol et le
détecteur (position 6 dans la Figure 1) dans |a direction du faisceau doit étre de 700 mm.

4.2.2 Mesures du DEBIT DE KERMA DANS L'AIR

Le DERIT DE KERMA DANS L'AIR doit étre mesuré dans trois conditions différentes avec le méme
DETECTEUR DE RAYONNEMENT au méme emplacement ol:

ko désigne le DEBIT DE KERMA DANS L'AIR, I'objet soumis & I'essai étant placé a l'extérieur du
FAISCEAU DE RAYONNEMENT,

k, DEBIT DE KERMA DANS L'AIR, |'Objet soumis & I'essai étant placé a l'intérieur du FAISCEAU
DE RAYONNEMENT,

kg DEBIT DE KERMA DANS L'AIR en remplagant I'objet soumis & I'essai placé dans le faisceau
par une plaque de matériau de la méme forme avec un INDICE D'ATTENUATION supérieur
a 108,

Le méme débit de dose constant du faisceau primaire doit étre utilisé pour les trois mesures.
Si le débit de dose moyen du faisceau primaire varie de plus de 0,2 % au cours des mesures,
on doit utiliser un moniteur pour normaliser les trois mesures selon le méme débit de dose du
faisceau primaire.

4.2.3 QUALITES DE RAYONNEMENT @t DETECTEUR DE RAYONNEMENT

Les QUALITES DE RAYONNEMENT utilisées pour les mesures doivent étre choisies dans le
Tableau 1. Le DETECTEUR DE RAYONNEMENT doit étre étalonné en termes de KERMA DANS L'AIR.

Le quotient Ko divisé par K, doit étre connu avec une incertitude normalisée relative
inférieure ou égale & 2 %.

NOTE La réponse du KERMA DANS L'AIR du DETECTEUR DE RAYONNEMENT peut &lre mesurée en ulilisant, par
exemple, les qualités du FAISCEAU ETROIT et |a réponse peut étre représentée en fonction des COUCHES DE DEMI-
ATTENUATION (CDA) d'aluminium ¢u de cuivre, Les Tableaux A4 et AS de |a présente noeme peuvent dtre ulilisés
pour vérifier les CDA app s g ou de cuivre des f; ) et non La

REPONSE du KERMA DANS L'AIR dans u ulscow réel peut alors &tre évaluée & partic du schéma.
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C 14w

CraPHRrAGME

Filtration du faisceau

DIAPHRAGME de limitation du faisceau
Objet soumis & I'essal

DuapHRAGUE

Détecteur de rayonnement

ondition: & > 10 max(d.t)

Figure 1 ~CONDITION DE FAISCEAU ETROIT

4.2.4 Condition de signal sur bruit

La condition suivante doit étre remplie:

k| 2 10K'

E-mail: info@fooktsuen.com Tel : 3998-3721
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4.2.56 Evaluation de I''NDICE D’ATTENUATION

L'INDICE D'ATTENUATION Fy doit étre évalué comme suit:

KoKy

Ky ~Ke
4.3 CONDITION DE FAISCEAU LARGE

4.3.1 Description générale

L'INDICE D'ATTENUATION Fg pour un matériau d'essai (ou un objet soumis 3 I'essal) donné doit
étre mesuré selon le dispositif pour la CONDITION DE FAISCEAU LARGE tel que représenté a la
Figure 2. Ce dispositif est destiné 2 mesurer I'ATTENUATION du faisceau & rayon X si des
photons secondaires émis par I'échantillon de matériau sont inclus dans la détection du
faisceau atténué. La probabilité que des photons secondaires tels que des photons &
fluorescence ou des photons diffusés par I'effet Compton provenant de I'objet soumis a I'essal
atteignent le DETECTEUR DE RAYONNEMENT est optimisée. La distance a, comprise entre le foyer
et le plan de sortie du rayonnement de I'objet soumis & I'essai, doit étre au moins égale au
triple du diamétre ¢, de I'ouverture de limitation du faisceau, c'est-a-dire a > 3d. Le diamétre
d'ouverture d doit étre au moins 10 fois supérieur 3 |2 distance b, du point de référence du
DETECTEUR DE RAYONNEMENT par rapport 3 la surface de I'objet soumis & I'essai, c'est-a-dire d
z10b. b doit avoir la plus petite valeur possible afin de minimiser 'ATTENUATICN des photons
secondaires par la quantité d'air entre le point de référence du DETECTEUR DE RAYONNEMENT et
le point d'émission des photons secondaires a partir de I'objet soumis a I'essai. La distance
entre le mur extérieur de la chambre et |la surface de I'objet soumis @ l'essai ne doit pas
dépasser 10 mm, La distance minimale entre le mur ou le sol et le détecteur (position 6 dans
la Figure 2) dans la direction du faisceau doit étre de 700 mm.

4.3.2 Mesures du DEBIT DE KERMA DANS L'AIR

Le DEBIT DE KERMA DANS L'AIR doit étre mesuré dans trois conditions différentes avec le méme
DETECTEUR DE RAYONNEMENT au méme emplacement ol:

Ko désigne le DEBIT DE KERMA DANS L'AIR, I'objet soumis & I'essai étant placé & I'extérieur
du FAISCEAU DE RAYONNEMENT,

Ky DEBIT DE KERMA DANS L'AIR, I'objet soumis & I'essai étant placé a l'intérieur du FAISCEAU
DE RAYONNEMENT;

Kg DEBIT DE KERMA DANS L'AIR, en remplagant I'objet soumis & I'essai placé dans le
faisceau par uge plaque de matériau de la méme forme avec un INDICE D'ATTENUATION
supérieur & 10

Le méme débit de dose constant du faisceau primaire doit &tre utilisé pour les trois mesures.
Si le débit de dose moyen du faisceau primaire varie de plus de 0,2 % au cours des mesures,
on doit utiliser un moniteur pour normaliser les trois mesures selon le méme débit de dose du
faisceau primaire. Le débit de dose du faisceau primaire en un point quelconque du plan de
I'ouverture de limitation du faisceau ne doit pas varier de plus de 2 %

4.3.3 QUALITES DE RAYONNEMENT et DETECTEUR DE RAYONNEMENT

Les QUALITES DE RAYONNEMENT indiquées dans le Tableau 1 doivent étre utilisées pour les
mesures, Le DETECTEUR DE RAYONNEMENT doit étre étalonné en termes de KERMA DANS L'AIR. Le
quotient K, divisé par K, doit étre connu avec une incertitude normalisée relative inférieure

ou égale & 2 %. La dépendance de la réponse du DETECTEUR DE RAYONNEMENT vis-2-vis de la
direction d'incidence doit étre négligeable dans un demi-plan. Il est recommandé d'utiliser une
chambre d'ionisation sphérique

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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NOTE La réponse du KERMA DANS L'AIR Gu DETECTEUR DE RAY pcul ﬂu ée en u(lllunl par
oxompln les qualités du FAISCEAU ETROIT ¢t 18 REPONSE peut &re r en f des de demi-
(COA) &' oy do culvre, I.u Tableaux A4 et A 5 dc ln présente norme peuvent &tre utllisés

pour vérifier les CDA app s o' ou de cuivre des fi és et non & . La
REPONSE du KERMA DANS L'ANR dans le hlueau réel peut alors &tre évaluée & partir du schéma.

MC 14dNTe

DIAPHRAGME

Flitration du faisceau

DIAPHRAGUE

Objet soumis & I'essai

DIAPHRAGME de limitation du faisceau
Détecteur de raycnnement
Conditions: a23d.d2100

O B s W N -

Figure 2 —~ CONDITION DE FAISCEAU LARGE
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4.3.4 Condition de signal sur bruit

La condition suivante doit étre remplie:
Ky 210Kg

4.3.6 Evaluation de I'INDICE D'ATTENUATION

L’'INDICE D'ATTENUATION Fg Coit étre évalué comme suit:

KoK
KoK

Ky -Kg
4.4 CONDITION DE FAISCEAU LARGE inversé

4.4.1 Description générale

La géométrie du FAISCEAU LARGE inversé représentée & la Figure 3 constitue une méthode
alternative de mesure de I'INDICE D'ATTENUATION Fg. Afin de la distinguer de la méthode
classique, on la désigne par Fg. Contrairement & la méthode classique décrite en 4.2 dans
laquelle un FAISCEAU LARGE frappe une large zone de I'objet soumis & I'essai et ol I'on utilise
un petit DETECTEUR DE RAYONNEMENT placé a proximité immédiate derriére I'objet soumis a
'essai, la méthode inversée se caractérise par un FAISCEAU ETROIT frappant une petite zone
de I'objet soumis & I'essai et une large zone plate du DETECTEUR DE RAYONNEMENT placé a
proximité immédiate derriére I'objet soumis a I'essai. Une chambre d'ionisation plate doit étre
utilisée a cet effet. Cette méthode présente certains avantages car elle est facile d'utilisation,
présente de faibles incertitudes de mesure, et nécessite seulement des champs et des
plagues de matériau de petites dimensions. Elle doit étre utilisée afin de déterminer les
propriétés d'ATTENUATION des matériaux utilisés pour les VETEMENTS DE PROTECTION
RADICLOGIQUE et les DISPOSITIFS DE PROTECTION RADIOLOGIQUE des gonades dans le cadre du
diagnostic médical par rayonnement X décrits dans I'EC 61331-3. La méthode cécrite ici ne
doit pas étre utilisée pour des QUALITES DE RAYONNEMENT dont [@$ HAUTES TENSIONS RADIOGENES
sont supérieures & 150 kV. La distance a, séparant le foyer du plan d'entrée du DIAPHRAGME
de mesure ne doit pas étre inférieure @ 5 fois le diamétre de I'ouverture Cu DIAPHRAGME, d,
c'est-a-dire 2 = 5 d. L'objet soumis a I'essai peut étre fixé au plan de sortie du DIAPHRAGME de
mesure. La distance b, entre le plan de sortie du rayonnement de I'objet soumis a l'essai et la
chambre d'ionisation plate doit étre aussi réduite que possible. La condition suivante doit étre
remplie: D - d = 10 b. La distance b ne doit pas dépasser 5 mm. La distance minimale entre
le mur ou le sol et le détecteur (position 6 dans la Figure 3) cans la direction du faisceau doit
étre de 700 mm,

4.4.2 Mesures du DEBIT DE KERMA DANS L'AIR

Le DEBIT DE KERMA DANS L'AIR doit éire mesuré dans trois conditions différentes avec le méme
DETECTEUR DE RAYONNEMENT au méme emplacement o0:

Ko désigne le DEBIT DE KERMA DANS L'AIR, I'objet soumis A I'essai étant placé & I'extérieur
du FAISCEAU DE RAYONNEMENT,

Ky DEBIT DE KERMA DANS L'AIR, I'objet soumis & I'essai étant placé a l'intérieur du FAISCEAV
DE RAYONNEMENT,
Kg DEBIT DE KERMA DANS L'AIR, en remplagant I'cbjet soumis a l'essai placé dans le

faisceau par une plaque de matériau de l1a méme forme avec un INDICE D'ATTENUATION
supérieur a 109

Le méme débit de dose constant du faisceau primaire doit étre utilisé pour les trois mesures.
Si le débit de dose moyen du faisceau primaire varie de plus de 0,2 % environ au cours des

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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mesures, on doit utiliser un meniteur pour normaliser les trois mesures selon le méme débit
de dose du faisceau primaire

! . ] 4
a 5
{ 6
2]

EC 144004

DiapnrAGuE

Fillration du faisceau

DIAPHRAGME

OIAPHRAGUE de mesure

Objet soumis & I'essai

Chambre de mesure plate

Conditions: a>5d,D-d> 105, bsS5Smm

I o

Figure 3 ~CONDITION DE FAISCEAU LARGE inversé

4.4.3 QUALITES DE RAYONNEMENT @€t DETECTEUR DE RAYONNEMENT

Les QUALITES DE RAYONNEMENT indiquées dans le Tableau 1 doivent étre utilisées pour les
mesures. La chambre d'ionisation plate doit étre étalonnée en termes de KERMA DANS L'AIR

dans les mémes conditions d'irradiation que celles utilisées dans les mesures. Le quotient K,

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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divisé par f(, doit étre connu avec une incertitude normalisée relative inférieure ou égale a
2 %.

NOTE La REPONSE DU KERMA DANS L'AIR du DETECTEUR DE RAYONNEMENT peut &lre mesurée en ulilisant, par
exemple, les qualités du FAISCEAU Erroir et |a réponse peut étre représentée en fonction des COUCHES DE DEMI-
A"!uuAnou (CDA) aalumlmum Lo Tableau A4 de la weunle norme peul étre utilisé pour vérifier les CDA

d' des . et és. La réponse du KERMA DANS L'AIR dans le
hisenu réel peut alors &tre évaluée & partir du schéma.

4.4.4 Condition de signal sur bruit
La condition suivante doit étre remplie:
K, 210Kg
4.4.5 Evaluation de I'INDICE D'ATTENUATION
L'INDICE D'ATTENUATION Fg doit étre évalué comme suit:
Ko -K

Fg=—2—E&

Ky-Kg

4.6 Calcul de I'INDICE D'ATTENUATION pour les radionucléides a émission de photons

4.5.1 Equation

L'INDICE D'ATTENUATION Fyg pour un matériau d'essai donné pour protéger contre les
radionucléides & émission de photons R doit étre calculé selon la formule suivante:

Z(——#";()E‘ )) PEE;
air

o I
Fur = - (‘_E)]- , E; 220keV
ZL!‘M 1)) PIE,E@ ,
T Q it
ol
E; est I'énergie du /-¢me photon émis par désintégration
ME;) est la probabilité d'émission de photons par désintégration pour les photons

ayant une énergie E,

[""‘T(E‘)] est le coefficient d'absorption d'énergie massique de l'air pour les photons
ai

ayant une énergie E;

(@] est le COEFFICIENT DATTENUATION massique du matériau d'essai pour les
2 Jm
photons ayant une énergie E;
d est I'épaisseur du matériau d'essai
s est la densité du matériau d'essai

4.56.2 Données de désintégration

Les énergies de photon E, et les probabilités d'émission de photons p{E;) doivent étre
extraites de la Monographie BIPM-5. Table of Radionuclides.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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4.5.3 Coefficients D'ATTENUATION massique et d’absorption de I'énergie massique

Les coefficients D'ATTENUATION massique et d'absorption de I'énergie massique doivent étre
extraits du NISTIR 5632: Tables of X-Ray Mass Atténuation Coefficients and Mass Energy-
Absorption Coefficients” [2].

4.5.4 Vérification des COEFFICIENTS DATTENUATION massique du matériau d’essai

Les COEFFICIENTS D'ATTENUATION massique du matériau d'essai utilisés en 4.5.1 doivent étre
vérifiés en comparant les valeurs mesurées de Fy conformément & 4.2 avec les valeurs
calculées Fy ~ suivant la procédure décrite ci-aprés. On doit utiliser un ensemble de QUALITES
DE RAYONNEMENT normalisées figurant dans les Tableaux 1 et 2, couvrant approximativement
la gamme d'énergie des photons émis par le radionucléide. Les mesures des QUALITES DE
RAYONNEMENT gamma normalisées répertoriées dans le Tableau 2 doivent étre réalisées avec
une CONDITION DE FAISCEAU ETROIT similaire & celle présentée & la Figure 1. La distribution de
la fluence photonique par rappert aux énergies photoniques des QUALITES DE RAYONNEMENT
normalisées doit étre connue & cette fin. La valeur £y des spectres de fluence photonique doit
étre évaluée conformément a la formule suivante:

E,
=(#=E0) ee,
Fue = - = PR
5 etE) P o R
| » [
od
E; est I'énergie attribuée au canal / contenant tous les photons ayant des énergies

comprises entre E; -% et E; .%

#(E;) estle nombre de photons contenus dans le canal /

et les autres symboles ont la méme signification que dans I'équation de 4.5.1.

La condition |1 — Fy/ Fy ¢ | 5 0,2 doit étre remplie pour I'ensemble de qualités choisi.
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Tableau 1 — QUALITES DE RAYONNEMENT normalisées pour les FAISCEAUX A RAYON-X

Haute tension FILTRATION TOTALE 14re CDA DEBIT DE KERMA
radiogéne (nominale) (nominale) DANS L'AIR
o 1m, 10 mA
&V mm Al mm Cu mm Al {approximativement)
mm Cu mGy/s

0 25 099 0.1

40 25 1.44 02

50 25 1.81 03

60 25 214 0.4

70 25 244 05

&0 25 277 0.6

20 25 3.10 08

100 25 344 0.9

10 25 378 1.0
120 25 413 1.2
130 25 448 1.4

140 25 4,82 16

150 25 517 2

200 1.2 146 1.63 1

250 18 168 2,53 1.5
300 25 18,6 337 2

400 35 20,8 651 3

La valeur de |a HAUTE TENSION RADICGENE ne doit pas s'écarter des valeurs nominales de plus
de 2 % ou 2 kV, en fonction de la valeur la plus faible. Le filtre d'aluminium doit aveir une
pureté d'au moins 99,9% et une densité de 2,70 g cm->. Le filtre de cuivre doit avoir une
pureté d'au moins 99,9% et une densité de 8,90 g cm-* L'épaisseur des filtres d'aluminium et
de cuivre ne doit pas s'écarter des valeurs nominales de plus de 0,1 mm. Les premiéres
COUCHES DE DEMI-ATTENUATION en aluminium et en cuivre ainsi que les DEBITS DE KERMA DANS
L'AIR approximatifs sont indiqués uniquement & titre d'information

Tableau 2 -~ QUALITES DE RAYONNEMENT gamma normalisées selon I'lSO 4037-1

Sources Code ENERGIE DE RAYONNEMENT Demi-vie Constante du DERIT DR
gamma . KERMA DANS L'AIR de Ia
180 4037 keV jours source pure
uGyh' m?MBq"'
Cs-137 5-Cs 6616 11050 0.079
Co-60 S-Co 1173,3, 13325 19255 0.31
A

@% E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
®9 Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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5 Détermination des propriétés D'ATTENUATION

5.1 INDICE D’ATTENUATION
5.1.1 Détermination

Les INDICES D'ATTENUATION Fy, Fg, Fig et Fy g doivent étre déterminés respectivement selon
42,43 44et45

5.1.2 Indication

Les INDICES D'ATTENUATION Fy, Fg, Fig et Fy o doivent étre indiqués par leur valeur numérique
et par la méthode de détermination (FAISCEAU ETROIT, FAISCEAU LARGE, FAISCEAU LARGE
inversé ou par calcul), |a QUALITE DE RAYONNEMENT en termes de code de faisceau, de HAUTE
TENSION RADIOGENE et de COUCHE DE DEMI-ATTENUATION ou de code du radionucléide (voir
Article 8).

5.2 FACTEUR D'ACCUMULATION
5.2.1 Détermination

Le FACTEUR D'ACCUMULATION B doit étre déterminé par les équations

8:% ou B:%

en fonction de la méthode utilisée pour la mesure de FAISCEAU LARGE, 0U Fy, Fg et Fg font
référence aux nombres obtenus par les mesures réalisées conformément 8 42 4.3 et au 4.4,
respectivement Fy et Fg ou Fy et Fg respectivement, doivent étre mesurés dans le faisceau
de la méme installation a rayons X.

5.2.2 Indication

Le FACTEUR D'ACCUMULATION doit étre indiqué par sa valeur numérique et par la QUALITE DE
RAYONNEMENT en termes de code de faisceau, de HAUTE TENSION RADIOGENE et de COUCHE DE
DEMI-ATTENUATION (voir Article 6).

5.3 EQUIVALENTD'ATTENUATION
5.3.1 Détermination

Les EQUIVALENTS D'ATTENUATION 8y, 8g, 8| et 8y g doivent étre déterminés par les mesures de
Fy, Fg et Fig conformément & 4.2, 4.3 et 4.4, ou par les calculs de Fy p conformément 8 4.5,
respectivement, pour le matériau soumis a I'essai et par comparaison avec |'épaisseur d'une
couche du matériau de référence produisant, dans les limites des tolérances données, les
mémes valeurs de Fy, Fa, Fig et Fy 5, respectivement. Les mesures relatives au matériau et
au matériau de référence doivent étre réalisées dans le méme faisceau de la méme
I'installation & rayens X

5.3.2 Indication

L'EQUIVALENT D'ATTENUATION doit étre indiqué en épaisseur du matériau de référence en mm et
avec la méthode utilisée pour la détermination (FAISCEAU ETROIT, FAISCEAU LARGE, FAISCEAU
LARGE Inversé ou par calcul), le symbele chimique ou une autre icentification du matériau de
référence et |a QUALITE DE RAYONNEMENT en termes de code de faisceau, de HAUTE TENSION
RADIOGENE et de COUCHE DE DEMI-ATTENUATION ou de code du racdionuciéide (voir Article 6).
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5.4 EQUIVALENT PLOMB
5.4.1 Détermination

L'EQUIVALENT PLOMB doit étre déterminé de la méme fagon que L'EQUIVALENT D'ATTENUATION, mais
avec une (des) couche(s) de plomb comme matériau de référence.

NOTE Les valeurs de LECUIVALENT PLOMB d'un matériau d'essal peuvent &ire obtenues par interpolation des
INDICES D'ATTENUATION mesurés pour des plagues de plomb de différentes épaisseurs couvrant |a plage concernée.

5.4.2 Indication

L'EQUIVALENT PLOMB dolit étre indiqué en épaisseur de plomb en mm avec le symbole chimique
du plomb et avec la méthode utilisée pour |a détermination (FAISCEAU ETROIT, FAISCEAU LARGE,
FAISCEAU LARGE inversé ou par calcul) et |a QUALITE DE RAYONNEMENT en termes de HAUTE
TENSION RADIOGENE et de COUCHE DE DEMI-ATTENUATION ou de code du radionucléide (voir
I'Article 6)

5.5 Classe D'EQUIVALENT PLOMB pour une plage SPECIFIEE de QUALITES DE RAYONNEMENT
5.5.1 Matériaux

Certains matériaux utilisés pour les VETEMENTS DE PROTECTION RADIOLOGIQUE et pour les
équipements de protection des patients en radiodiagnestic médical, tels que décrits dans
I'"EC 61331-3, nécessitent de définir |a valeur de L'EQUIVALENT PLOMS pour une plage SPECIFIEE
de QUALITES DE RAYONNEMENT. Les conditions d'attribution d'une telle valeur sont décrites dans
les paragraphes suivants.

5.5.2 Epalsseurs normalisées

La valeur de L'EQUIVALENT PLOME doit étre attribuée & un matériau pour l'une des classes
suivantes d'épaisseur de plomb: 0,25 mm, 0,35 mm, 0,5 mm et 1 mm

5.5.3 Conditions d’attribution d'une classe D'EQUIVALENT PLOMB

La classe D'EQUIVALENT PLOME doit étre attribuée & un matériau si I'une au moins des deux
conditions suivantes est remplie pour une plage SPECIFIEE d€ QUALITES DE RAYONNEMENT
choisie dans la plage compléte comprise entre 30 kV et 150 kV, voir Tableau 1:

1) L'INDICE D'ATTENUATION Fig d'un matériau pour une QUALITE DE RAYCNNEMENT spéciale
est supérieur & 250,

U'EQUIVALENT PLOMB 8o, par définition déterminé avec la méthode du FAISCEAU LARGE
inversé, conformément & 4.4, est supérieur ou égal & I'épaisseur normalisée du plomb
SPECIFIEE en 5.5.2. Une incertitude normalisée relative de 7 % dans la détermination
de LU'EQUIVALENT PLOME doit étre prise en compte dans le cadre de la décision de
conformité; ainsi, si tp, est I'épaisseur normalisée du plomb et &g est L'EQUIVALENT
pLOMB du matériau d’'essai, la condition peut se traduire par:

Gy 209G tpg
6.6.4 Indication

La plage D'EQUIVALENTS PLOMB doit étre indiquée en épaisseur normalisée du plomb, en mm,
ainsi que par le symbole chimique du plomb suivi de la spécification de la plage de HAUTES
TENSIONS RADIOGENES en KV. (Voir Article §)

2,

-~
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5.6 Homogénéité
5.6.1 Détermination

L'homogénéité d'un matériau de protection doit étre déterminée & partir des valeurs mesurées
de F\ obtenues sur la surface de l'objet soumis a I'essai dans les conditions décrites en 4.2
et a partir des valeurs correspondantes de L'EQUIVALENT D'ATTENUATION &y ;.

Ces valeurs &, doivent étre déterminées

- pour 5 & 10 endroits représentatifs, ou
- d'une fagon continue dans des directions représentatives sur la surface de I'objet soumis
4 l'essal.

L'écart par rapport a I'homogénéité V du matériau de protection doit étre déterminé comme
I'écart maximal entre une seule valeur de L'EQUIVALENT D'ATTENUATION &y; et la valeur
moyenne de L'EQUIVALENT D'ATTENUATION &y

1
&= ;Z&n

V=8 - Sl

5.6.2 Indication

L'hétérogénéité doit étre indiquée avec L'EQUIVALENT D'ATTENUATION, comme une tolérance
exprimée dans les mémes unités, par exemple:

3 mm + 0,2 mm Pb, FAISCEAU ETROIT, 100 kV, HVL = 3,44 mm Al (voir Article 6).

6 Déclaration de conformité

Si, pour des propriétés d'ATTENUATION SPECIFIEES, la conformité avec |a présente partie de la
Norme internationale doit étre établie, celle-ci doit étre indiquée comme suit, par exemple:

- Indice d'atténuation 2 x 102: faisceau étroit 200 kV CDA = 1,64 mm Cu IEC 61331-1:2014;
- Indice d'atténuation 20: faisceau étroit Cs-137 IEC 61331-1:2014;

- Indice d'atténuation 15: par calcul Ir-192 IEC 61331-1:2014,

- facteur d'accumulation 1,4: 150 KV CDA = 5,17 mm Al |IEC 61331-1:2014,

- équivalent d'atténuation 2 mm Fe. faisceau étroit 100 kV CDA =3 44 mm Al
IEC 61331-1:2014;

- équivalent d'atténuation 2 mm 0,1 mm Fe: faisceau étroit 100 kV CDA = 3,44 mm Al
IEC 61331-1:2014,

- équivalent plomb 1 mm Pb: faisceau étroit 300 kV CDA = 3,37 mm Cu IEC 61331-1:2014,
— équivalent plomb 1 mm Pb. faisceau large 300 kv CDA= 3,37 mm Cu IEC 61331-1:2014,
- équivalent plomb 0,25 mm Pb: faisceau large inversé 60 - 120 kV IEC §1331-1:2014;
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Annexe A
(informative)

Tableaux des INDICES D'ATTENUATION, des FACTEURS D'ACCUMULATION et des
premiéres COUCHES DE DEMI-ATTENUATION

Les tableaux A1 & A S contiennent des valeurs calculées d'INDICES D'ATTENUATION, de
FACTEURS D'ACCUMULATION €t de premiéres COUCHES DE DEMI-ATTENUATION des QUALITES DE
RAYONNEMENT du Tableau 1 dans des conditions de filtrage avec des couches
supplémentaires de plomb comme matériau de référence. Les calculs sont basés sur les
spectres de fluence photonique primaires mesurés & la Physikalisch-Technische
Bundesanstalt (PTB), Braunschweig, Allemagne. Ces valeurs servent de lignes directrices
aux laboratoires d'essai pour |2 confirmation de leurs résultats. Les valeurs réelles mesurées
dans les laboratoires d'essal peuvent différer de ces valeurs de plusieurs pourcents en raison
des différences des spectres de fluence photonique et des DETECTEURS DE RAYONNEMENT
utilisés dans les mesures.
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Tableau A.2 - FACTEUR D'ACCUMULATION B mesuré pour les QUALITES DE RAYONNEMENT du
Tableau 1 conformément a la formule indiquée en 5.2.1 pour les épaisseurs
de plomb comprises entre 0,25 mm, 0,356 mm et 0,50 mm

mmPb | 50kV | 60KV 70KV | SOKV | S0kV | 100kV | 110KV [ 120 kV | 130 kV | 140 kV | 150 kV
0,25 1.29 1.26 123 1.20 1.19 1.21 123 1.25 127 1.28 1.28
0,35 1.37 1.3 127 1,24 1.22 1.24 127 1.2 1.32 133 133
0,50 1.47 135 132 128 1,28 1,29 1,33 1.38 1.41 142 1.44

NOTE Les valeurs ont été obtenues & partir Nindice mesure 5= T (voir 5.2.1).

Tableau A.3 - INDICES D'ATTENUATION Fy des épaisseurs de plomb comprises entre
0,125 mm et 7 mm calculés pour les QUALITES DE RAYONNEMENT des
Tableaux 1 et 2 conformément & la formule indiquée en 4.5.4

mm Pb 200 kV 250 kV 300 kV 400 kV 662 keV 1325 koV
0 1,00E+00 1.00E+00 1.00E+00 1,00E+00 1.00E+00 1.00E+00
0,125 1.62E+00 1.44E+00 1,32E+00 1,20E+00 1.02E+00 1.01E+00
0.2% 2.49E+00 1.97E+00 1,68E+00 1.41E+00 1,03E+00 1.02E+00
0.3% 3.41E+00 2,48E+00 1.99€+00 1.58E+00 1.04E+00 1,02E+00
05 5.27TE+00 3,38E+00 2,51E+00 1.85E+00 1.06E+00 1,03E+400
1 1.81E+01 7.95€+00 4,78€+00 2.84E+00 1.13E+00 1.07€+00
1.5 5. 11E«01 1,61E+01 8,12E+00 4.06E+00 1.21E+00 1,10E+00
2 1,30E+02 3,02E+01 1,30E+01 $.57€+00 1.28E+00 1,14E+00
25 3118402 537E+01 2,00E+01 7.46E+00 1.37€+00 1,18E+00
3 7,06E+02 9,26E+01 3.01E+01 8,79E+00 1,46E+00 1,22E+00
35 1,55E+03 1,56E+02 4 44E+01 1.27€+01 1.55E+00 1,26E+00
4 331E+03 2,5TE+02 6.44E+01 1.63E+01 1,65E+00 1,31E+00
45 6,94E+03 417E+02 9,23E+01 2,08E+01 1,75E+00 1,35E+00
S 1,43E+04 6,71E+02 1.31E+02 2,60E+01 1,87E«00 1,40E+00
S5 2.91E+04 1,07E+03 1.85E+02 3,26E+01 1,99E+00 1,44E+00
L] 5.84E+04 1.68E+02 2,58E+02 4,06E~01 2,12E+00 1.49E+00
65 1,18E+05 263E+03 3.58E+02 5,03E«01 2,25E+00 1.54E+00
7 2,30E+05 4,09E+03 4.95E+02 6,22E+01 2,40E+00 1,59E+00

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




ey

FOOK TSUEN ENGINEERING LIMITED

RADIATION PROTECTION - Switchable Medical Lead Glass Window

: @
®®®®

@
@

- 4] -

IEC 61331-1:2014 @ |EC 2014

e 't 0'Ch o't 6Zh 624 x4 9L €0l 9’8 99 sy 9T <
o'l VEL 8'Zh Fx4 LT 9zt rZi £h Lol re 59 vy $T S
't x4 ST £ fAr4 vz ' 804 L6 Ve £9 v L4 '
x4l LT Ay Shl L Vi 201 6'6 '8 vi 8's 6t (x4 S0
0z a1 £ 0%k L0 S0t Lol <6 e 6'9 s it 0z sE°0
ShE L 804 s01 0 66 ¥'s 9% 9L ra Vs st 02 20
oL 0'0L 96 6 6'9 e 6L 'L 9 s 'y 0t 2 sZLvo
s ey sy vy 't vE L'E LKA ve 34 ' L [ 0
MM 05 Ad 0¥ A4 0TL AXOZL A0 AX 004 A4 06 M08 A% 0L M09 AN 0§ AX oy A¥OE qd ww

(1eeysg pEeT) LoRYSlAld UCIB]REY)

sajuaIayIp sinassieda,p sanejuswszddns quojd ua saiy||) SAP UCIIOUO) UD | nedjgeL np
ANSWANNCAYY 30 SALYND SBP WNIUIWN|E,P WL U3 NOWYNNILLY-IN30 30 S3HIN0D S3IP|Wald - p'Y nedjqe L

Wi Z 32 W §Z10 aud aspdwod abeyd ey suep

Fax : 3998-3723

1 3998-3721

Tel

E-mail: info@fooktsuen.com



FOOK TSUEN ENGINEERING LIMITED

g ® RADIATION PROTECTION - Switchable Medical Lead Glass Window

ey

d Sheel)

@

cidon (L

e

e

don P

&l

ael

Y
)

R

- 48 -

IEC 61331-1:2014 ® |IEC 2014

Tableau A.5 — Premiéres COUCHES DE DEMI-ATTENUATION en mm de cuivre des QUALITES DE
RAYONNEMENT du Tableau 1 en fonction des filtres en plomb supplémentaires
d’épaisseurs différentes dans la plage comprise entre 0,125 mm et 4 mm

mm Pb 200 kV 250 kV 300 kV 400 kV
0 16 25 34 45
0.125 1.8 28 3.7 49
025 20 31 40 51
035 22 33 4.2 53
05 24 36 45 55
1 3.0 42 50 6,0
15 34 46 83 63
2 a7 49 55 6%
25 3.9 50 57 66
3 41 51 58 87
35 42 52 59 68
4 43 53 5.9 69
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Index des termes définis utilisés dans la présente Norme internationale

NOTE Dans le présent document. des termes définis soit dans I'IEC 606801-1:2005 et IEC 60601-
1:2005/AMD1:2012, I'EC 60601-1-3:2008 et I''EC 60601-1-3:2008/AMD1:2013, I'EC/TR 60788:2004 soit dans la

présente Norme | ont été utilisés. Ces termes définis peuvent dlre consultés sur le site web de I'EC
hitp.//std.iec.chiglossary .

COEFFICIENT D'ATTENUATION. ....ooiiiiiiiiinsiiiesinniesoieesooeiaeeanes IEC/TR 60788:2004, rm-13-39
EQUIVALENT D'ATTENUATION. ........ovovoeeoereoeeeseeeeeeee e R IEC/TR 60788:2004, rm-13-37
FAISCEAU LARGE ................... ... |IEC/TR 60788:2004, rm-37-24
CONDITION DE FAISCEAU LARGE _.........oooiiiiiiiiiiiiiiiiiiiiiii i IEC/TR 60788:2004, rm-37-25
FACTEUR D'ACCUMULATION ......oiiiiiiiiiiinniiiimnnnnesinssmnsmsmmmaimnnnanes IEC/TR 60788:2004, rm-13-19
EQUIVALENT PLOMB . |ECITR 60788:2004, rm-13-38
FAISCEAU ETROIT ... . e IEC/TR 60788:2004, rm-37-22
CONDITION DE FAISCEAU ETROIT oot iieee e IEC/TR 60788:2004, rm-37-23
VETEMENTS DE PROTECTION RADIOLOGIAUE . .......ooiiiiii i IEC 60601-1-3:2008, 3.50
DISPOSITIF DE PROTECTION RADIOLOGIQUE ....0oovivviiioiiiniiiinisinsinneaenns IEC 60601-1-3:2008, 3.50
ENERGIE DE RAYONNEMENT .. .. [ECITR 60788:2004, rm-13-29
QUALITE DE RAYONNEMENT ... e IEC 60601-1-3:2008, 3.60
FILTRATION TOTALE it IEC 60601-1-3:2008, 3.77
HAUTE TENSION RADIOGENE ..ottt IEC 60601-1-3:2008, 3.88
VOLUME UTILE .. R .. IEC/TR 60788:2004, rm-51-07
SPECIFIE.....ooooiiiiiiiiiiiiiiiin F IEC/TR 60788:2004, rm-74.02
GRANDEUR LIEE AU RAYONNEMENT ..o IEC/TR 60788:2004, rm-13.01
INDICE D ATTENUATION ..ottt . .31
KERMA DANS L'AIR ..ottt IEC 60601-1-3:2008, 3.4
DEBIT DE KERMA DANS L'AIR. ... IEC 60601-1-3:2008, 3.5
ATTENUATION .............. e . .....|EC 80601-1-3:2008, 3.7

..IEC 60601-1-3:2008, 3.17

DIAPHRAGME .......oovviiiiininins

RAYONNEMENT IONISANT ....oiiiiiiineisnesisassinsaesianneens R IEC 60601-1-3:2008, 3.29
RAYONNEMENT X ittt IEC 60601-1-3:2008, 3.53
FAISCEAU DE RAYONNEMENT ... oottt .|IEC 60601-1-3:2008, 3.55
DETECTEUR DE RAYONNEMENT .__.....ooooiiiiiiiiiiiiiiiinis ! ..IEC 60601-1-3:2008, 3.57
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2 REFMEX

FHIARTE AN E SOEH T AU .
2.1 kL  attenuation ratio
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FHEYE A 225 40 T LA (4 R R TR I3k 2 i, PR 222K (mmPb) . B 5
J% (mm) Bidr AR BT 2 Rk LB M, PR Y i N O S DR R Rk RE AL
PEREM IS e
2.3 FESH broad beam

A SR P — PR R A AR AT AL AR A GRS, B A A R R R
B, AQAEAE U R .
2.4 FEHH  narrow beam

Sh T AL ) A S R T P SEAA A RUNT BN TR, AR R A T O AR S TR S
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L F b bl b W 5.1
FRET B Il bl Il b 52
Y 8 il 5.3

Y 8 5 Wy 5.4
EB S y i 5.5

K SRR 4.3 A0t SERAN S S IR G 5 LU B R

K oA 4.3 A5 R ZE I BEIRIY 555 8 0 0% LR B e

K JEHEIO 4.4 A0 LI S0 IN A SR 0 %5 LU RE B 3

K SRR 1 05 (S R S 0. 0 S SR oA % LR B R 3
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FAM LR B RE A 5

K U 1 FER 0 TSR BN« e B BRI 4 S SRS 2 LR B
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K J ) KBRS 0 B 135 A0 2 26 36 R0 6 RO LR B e

4.2 JLfThE
JNEZARHE A2 2 o S U i o £ L T
43 GEUPR AR M
430 TESESTHRAPE T, PAZIZIIE 1 (BRI T B
432 (EMERIIN, LB K oo MAK TR WRAER K o 105%, B
K, < 005% K,
433 EMENE, THBIMER K MAKT SRR K 0 1%, B

Ky < 0.01% Ko
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K2 N E LA

AR Ziinsy c a b A w %3
kL F Iy Wy 5.1
LV ASES B il m bl n 52
PR 3 il 53
i Bpb m 5.4
e AL v 5.5

o BRI K . BRSO L 2) WZEMEERT. 8 R
1500 +a

c=(
1550
a JEIE 2 P B SR SR RO DRGS0 00 32 000 T B S R 2 2 25 IR S
REAS/INFAETHT A SFI7HRIG 10 4%
b SR 1 P G ST AL AASLIS: 20 TR T2 000 00 0 S AN 482 2% A T 5
A TR 2 TS TR B8 A3 0T i Ak A A 4T
W ERS IR 105 25 fL S AR A AR s B 2 [ UL 1 A 2D

4.4 AR TR
440 FERERREMT, NAZILRE 2 fE R TIR
4.42 {ERTEAIRIEN, R AR AN ZHR 20 mmE ] mm .
443 RIEEE 6.5.1 MBS FEI, ERRS iz N B % 78 5 R IR B EAA AN KT 10 mm .
4.5 SRR o p
FHES W AN 700 mm o

450 PRI, R R A RS0 F I RS K RIK 0. AR
S8 )1 TR B8 SR 4 2 2% S BE B0 S0 mmE 1 mm CWLE Do

452 FEFSBSIRER K JOM RS, T RBDF A0, MRSE 10328 00 050 SR D 2%

22\ PR RS N AS/INTFARTTAT J7AR 1 10 5.

4.6 KA

4.6.1 FXIALES R PRIN A, A6 BRI bR 2 A SH 7 1) FE e S AP AR /N, B 2 AT

4.6.2 FEYHI A H R 40 KV —400kV [f) X SR, SR 38 05 5 2 Bl (0 i A gt
DAL +20% .

4.6.3 AESHI A RABAT I EAAK BN AR 50 mm.

4.6.4 X 2 11 s R A 20 I 20 5 U PR I SR, L SR A W T 1) SIS BRI AN A T R 5

B R 90%.

4.6.5 R IR SERE N 99.99% , JERER;RE 9 £0.01 mm.
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Radiation Protection Serial

Medical Lead Glass Window
with

Switchable Smart Film
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FOOK TSUEN ENGINEERING LIMITED

E-mail: info@fooktsuen.com  Tel : +852 3998 3721 Fax : +852 3998 3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




1)

2SS Serla

g@ G

Wen Protestion (Le

&

Reaall

) JOJ FOOK TSUEN ENGINEERING LIMITED @8

D ® RADIATION PROTECTION - Switchable Medical Lead Glass Window

Our Company

The company founder was a labor in the construction industry, in the transitioning of
form a labor to a business, the founder got into every single tiny detail of installation,
production, materializing, manufacturing etc. However, the business vital is the simple

and valuable business philosophy as:

- Faith
- Delivering the needs of customer
- Win-win cooperation

- Sustainability

Fook Tsuen Engineering Ltd was established since 2006, over the decade, we were
anticipated much of public and private construction projects in Hong Kong. The
radiation protection and hospital project are one of our signature business, and the

main job reference is summarized as table in next page.
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Hospital and Radiation Shielding Job Reference

Year Organization Project Description
2014 Canossa Hospital X-ray room renovation
Tin Shui Wai o ] .
2015-2106 ) Radiation protection shielding
Hospital
Hong Kong . . - .
) ] Radiation protection shielding with lead
2016 - 2018 | Children’s Hospital |
] lined door
(Kai Tak)
5018 Hong Kong Operation Theatre Renovation with
Adventist Hospital | radiation shielding
Housing Authority o o o )
i ) Dental Clinic — radiation shielding with lead
2018 - 2019 | (Shek Kip Mei ]
lined door
Estate)
CUHK Medical Radiation protection shielding with lead
2018 - 2020
Centre glass window
Radiography room - Radiation protection
2019-2021 | Museum Plus (M+) o ) )
shielding with lead lined door
Castle Peak
2020-2021 Hospital Dental X-ray room - radiation protection door
Clinic
SPCA — Animal
Welfare and Radiation protection shielding with lead
2022 - 2023 _ N _
Education Centre in | lined door & lead glass window
Tsing Yi
Kwong Wah
Hospital Radiation protection shielding with lead
2021 - 2023

Redevelopment
(Phase 1)

lined door & lead glass window

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721 Fax : 3998-3723




) gﬁ FOOK TSUEN ENGINEERING LIMITED @8

@ ® RADIATION PROTECTION - Switchable Medical Lead Glass Window

Switchable Lead Glass Window

Radiation Protection Serial
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1. Lead Glass Material Information

1.1 Manufacturer

Shanghai Shenwang Radiation Protective Equipment Co., Ltd. is the
manufacturer of lead glass and a series of radiation protective equipment
and continuously providing high-quality service to customers more than
15 years.

.."...!I..‘t.._.. ___§'r_ . A
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1.2 International Standard

Comply to the international standards of IEC 6133-1, ISO 9001:2015, ISO 14001:2015,
ISO 45001:2018, GBZ/T147-2002, GB/T 19001-2016, GB/T 24001/2016, GB/T 45001-
2020.

The information of major international standard is showing in the Appendix 7 &8.

Note:
The IEC-1331-1 is replaced by IEC-61331-1 as shown.

IEC-1331-1 » Complete Document History
Protective Devices Against Diagnostic Medical X-Radiation - Part 1:
Determination of Attenuation Properties of Materials.

How to Order

Obsolete Revision Information:
Standards We Provide

REPLACED BY IEC-61331-1 - WITHDRAWN IN 2014 - May 1, 2014

:P:::“Q- Reporting, 1ST EDITION - Part 1: Determination of Attenuation Properties of Materials - Oct. 1, 1994
u

Copyright Compliance

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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2. Switchable Smart Film Information

UMEDCO (FAR EAST) LIMITED

Switchable Smart Film

The Switchable Smart Film is suitable for installing on the glass panel for
different departments in hospital, and also workable for lead glass in Radiology

modalities.

The Switchable Smart Film replaces traditional window curtains with electronic
means, to provide privacy to patients when needed. And at the same time

remove the infection control concern when using curtains.

MEDIA DISPLAY HEAT
SCREEN INSULATION

PATIENT LIGHT OPTICAL

PRIVACY MODULATION TECHNOLOGY

Features:
- Easy installation to both new and existing glasses (including Lead
glass)

- Simple On-Off Mode to switch from frosted to clearly state

- With Anti-Scratch Design which allows alcohol cleaning

- Physical Thickness: 0.4 - 0.5mm

- Optical Transmittance %: >/= 88%

- Electrical Driving Voltage: 48 - 60V

- Lifetime: >/= 50000 hours

o >
e >

- ITo
I = LC

=
[ = J
. o

o ————— ITC "
© OO < & Protective Film

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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3. Appendix (Job Reference)

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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1 Kwong Wah Hospital Redevelopment Phase 1
2 SPCA (Animal Welfare Centre — Tsing Yi)
3 Hong Kong Children Hospital (Kai Tak)
4 | Alice Ho Miu Ling Nethersole Hospital

5 Haven of Hope Hospital

6 Kwong Wah Hospital

7 North District Hospital

8 Pamela Youde Nethersole Eastern Hospital
9 Pok Oi Hospital

10 | Prince of Wales Hospital

11 | Princess Margaret Hospital

12 | Queen Elizabeth Hospital

13 | Queen Mary Hospital

14 | Ruttonjee Hospital

15 | The Duchess of Kent Children’s Hospital
16 | Tin Shui Wai Hospital

17 | Tseung Kwan O Hospital

18 | Tuen Mun Hospital

19 | United Christian Hospital

20 | Wong Tai Sin Hospital

21 | Yan Chai Hospital

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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#H B Shanghai Radiation Protective Equipment Co., Ltd.
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Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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4. Appendix (Certification)

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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QUALITY MANAGEMENT
SYSTEM CERTIF ICATE

Registration No. 0350120Q31042R0S

This is to certify that the quality management system of
Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107

Social Credit Code: 913101127472906754

is in conformity with
GB/T 19001-2016 / 1S0 9001:2015 Standard

This certificate is valid to the following product(s)

Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12,2023
FOR CERTIFICATE

Representative: Wdﬂﬂm@&u (7FL, Tower T aza, No.@

Shangdi 3 5t., Haidian, Beijing)

AT

R i

MANAGEMENT SYSTEM
CMNAS CO35-M

A
NOTE: This certificate shall be maintained by regular surveillance audit. ?::‘-:fi& il
The validity of the certificate can be verified by scanning QR code. X "'Er%; 3
The information of the certificate can be available in http:/fwww.cnca.gov.cn, EL‘,;-'.‘.?}_‘ i
the website of CNCA, and in our website http://www.xqcc.com.cn, [m]gracety
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E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




Of  FOOK TSUEN ENGINEERING LIMITED €@

B =@ RADIATION PROTECTION - Switchable Medical Lead Glass Window

e CCeaEEECCEaaaaaCa<c 2333333333333333333333333333333>

Wom N
A4

ENVIRONMENTAL MANAGEMENT
SYSTEM CERTIFICATE

Registration No. 0350120E20626R0S

This is to certify that the environmental management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107
Social Credit Code: 913101127472906754

is in conformity with
GB/T 24001-2016 / IS0 14001:2015 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020

Date of expiry at most: November 12,2023 L
FOR CERTIFICATE

Representative: deﬂm&& CTFL, Tower T pTaza, No.9

Shangdi 3 8t., Haidian, Beijing)

pn AT ULy, TP AT
E[TRERN
FHGR
MANAGEMENT 3YSTEM
CMAS C035-M

NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http/fwww.cnca.gov.cn,
the website of CNCA, and in our website http:/fwww.xqcc.com.cn.
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E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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OCCUPATIONAL HEALTH AND SAFETY
MANAGEMENT SYSTEM CERTIFICATE

Registration No. 0350120830602R0S

This is to certify that the occupational health and safety management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town., Minhang District, 2011.07
Social Credit Code: 913101127472906754

is in conformity with
GB/T 45001-2020 / 1S0 45001:2018 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13,2020
Date of expiry at most: November 12, 2023

Representative: Wdﬂﬁ(m .

R E AR

BRI Z
MANAGEMENT SYSTEM
CNAS C035-M

o
|[|“.‘ -
NOTE: This certificate shall be maintained by regular surveillance audit. -'En \ -1_ iy
The validity of the certificate can be verified by scanning QR code. i
The information of the certificate can be available in http://www.cnca.gov.cn,

the website of CNCA, and in our website http://www.xqcc.com.cn.

2332233332333 33333333333333I3I3332II333F (OO CeCaaaaaeaaedececc

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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TUVRheinland

CE Technical Documentation Review Report

Manufacturer:

Report Number

Examination intent

Product(s):

Type(s)/Model(s):

Classification

Review result:

Shanghai, 2016-08-24

Rev 05, 2013127

Shanghai Shenwang Radiation Protective
Equipment Co., Ltd.

No.149, Lane 1510, Jidi Road, Huacao Town
Minhang District, Shanghai, PRC

15097024 001

Examination the completeness of the Technical
Documentation according to the requirements of the
Medical Devices Directive 93/42/EEC Annex Vil

Leaded Glass: ZF2, ZF3
Leaded Goggles for eye radiation shield
Lead Aprons: SM L

Class |, rule 1
(according to manufacturer's declaration)

During the examination of the provided Technical
Documentation (No.: SW/TF-001, Rev A/Q, 2016-05-
29), no Non-compliance according to the
requirements of the Medical Devices Directive
93/42/EEC Annex Vil was detected.

[ .

Daniel ZHU
L.ead Auditor, Product
Medical Device Services

TUV Rheinland (Shanghad) Co., Lid, TUV Buloing, No 177, Lane 777, West Tel (B8/21) 6108 1188 o serace-ge@uv com
Guangzhong Road. Zhabet District
Sharghs 200072, P R Ching

Untaenehmensgruppe
TUV Rhamland Geoup

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Fax (B6/2%) 608 1'%% memet  hilp Vawww luv com
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- N Health ‘

Centre for Radiation, Chemical and ﬁroﬁectlon

Environmental Hazards Agency

Radiation Metrology Group, Radiation Protection Division
Health Protection Agency, Chilton, Dideot, Oxfordshire, 0X11 ORQ
E-mail: rad.met@hpa.org.uk Web: www.hpa.org ukiradiation

Tel: +44(0)1235 831 600 Fax: +44(0)1235 822 818

Radiological Protection Instrument
Certificate of Calibration

A. Name and address of user:

B. Conditions:
Distance from tube target to sample:

Distance from tube target to detector:

lonisation chamber used:
Electrometer used:

X-ray potential:

Total beam filtration:

Samples:

C. Traceability:

No. 49096

Corning SAS
Rue Saint Laurent BP20094 Bagneaux sur Loing
77792 Nemours CEDEX

50cm

150cm

Exradin AS

lonex Dosemaster 2580B

60KV, 80KV, 100KV, 110kV, 150kV, 200kV, 250kV
and 300kV

Equivalent to 0.25mm Cu at 100 kV

And 0.7mm Cu at 150 kV

Lead glass thickness of 3.5mm, 5.0mm, 5.5mm,
7mm, 8mm, 8.5mm, 9mm, 10mm, 11mm, 12mm,
13mm, 14mm, 14.5mm, 18mm, 18mm and 25mm.

All the equipment associated with the measurements performed in this report has calibrations directly
traceable to National Standards via the National Physical Laboratory or UKAS Accredited calibration
facilities. All tests have been carried out in accordance with IEC 61331-1:2002 Protective devicas
againat diagnestic medical X-radiation. Determination of attanuatian propartias of matarials, BS EN
61331-2:2002 Protective devices against diagnostic medical X-radiation. Protective glass plates and
BS 4031:1896 Specification for X-ray protective lead glasses. In addition the method used is in
accordance with JIS Z 4501: Testing method of Lead Equivalent for X ~ ray protective Devices: 1988
and the results obtained satisfy (as far as the radiological tests are concerned) JIS R 3701:Lead glass

for X-ray protection: 1980.

D. Uncertainties:

The uncertainties stated in this certificate are expressed at the 95% confidence level.

Name of persons performing the test:

Signature of qualified person:

Date:

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Mrs J C McClure %

Mr D R McClure W’# -

12" May 2008

Tel © 3998-3721 Fax : 3998-3723
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Certificate of calibration No. 49096

)

E. Results:

él

The estimated uncertainties in these values are +3% (based on combined errors) quoted at the 95%
confidence limit.

The samples Lead equivalence was derived using a four point La Grange Interpolation
routine applied to data obtained from known thicknesses of Lead and from each sample.

Glass Seri

eae

ciien (L

@

e

domn P

&l

@

Rael

Lead Equivalent (mm) at X-ray tube potentials
Damels 300 kV 250kV | 200kV | 150KV | 110kV | 100 kV 80 kV 60 kV
3.5mm Glass 1.00 0.99 1.01 1.14 1.21 1.25 1.24 1.18
5.0mm Glass 1.30 1.29 1.32 1.51 1.68 1.68 1.68 1.67
5.5mm Glass 1.33 1.32 1.35 1.52 1. 1.71 1.71 1.85
7.0mm Glass 1.76 1.74 1.76 2.03 2.28 225 2.26 2.89
8.0mm Glass 2.09 2.07 2.06 2.42 2.1 268 2.69 N/A
8.5mm Glass 2.14 2.1 2.12 2.58 2.84 2.77 2.80 N/A
9.0mm Glass 2.33 2.35 2.27 2.88 2.96 2.94 2.85 N/A
10.0mm Glass 2.62 2.57 2.54 2.98 3.34 3.32 3.33 N/A
11.0mm Glass 2.80 2.1 269 3.24 3.59 3.54 N/A N/A
12.0mm Glass 3.26 3.08 3.03 3.61 4.00 4.02 N/A N/A
13.0mm Glass 3.28 3.20 3.13 3.73 4.14 4.18 N/A N/A
14.0mm Glass 4.05 3.55 3.51 421 4.66 444 N/A N/A
14.5mm Glass 4.22 3.69 3.61 4.30 4.7 N/A N/A N/A
16mm Glass 4.34 4.1 403 4.81 N/A N/A N/A N/A
18mm Glass 4.66 4.52 4.42 5.38 N/A N/A N/A N/A
25mm Glass 6.51 6.30 6.12 N/A N/A N/A N/A N/A

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

N/A = Not applicable. X-ray transmission below level of detection.

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Certificate of calibration No. 49096

The minimum Lead equivalent thickness was determined for a range of glass thicknesses; this was
determined by performing linear regression on the above data.
The estimated uncertainties in these values are =3% (based on combined errors) quoted at the 95%
confidence limit, with the exception of the equivalence's quoted at 60 kV which have an associated
uncertainty of = 10% due to the fact that only two points were available for the calculation.

Thickness range

Minimum Lead Equivalent (mm) at X-ray tube potentials

(mm) 300KV | 250kV | 200kv | 150kV | 110kv | 100kV | 80KV | 60KV
3.5-50 1.00 0.99 1.01 1.14 1.21 1.25 1.24 1.18
50-865 1.30 1.29 1.32 1.51 1.68 1.68 1.68 1.67
7.0-85 1.76 174 | 176 | 203 | 228 | 225 | 226 | 289
8.5-10.0 2.14 2.11 212 | 258 | 284 | 277 | 280 N/A

10.0 - 12.0 2.62 257 | 254 | 298 | 334 | 332 | 333 N/A
11.0-13.0 2.80 2.71 269 | 324 | 359 | 354 N/A N/A
14.0 - 16.0 4.05 355 | 351 4.21 466 | 4.44 N/A N/A
16.0 - 18.0 4.34 4.1 403 | 4.81 N/A NIA N/A N/A
18.0-25.0 4.66 4.52 442 5.38 N/A N/A N/A N/A
Greater than 25.0 6.51 6.30 6.12 N/A N/A N/A N/A N/A

N/A = Not applicable. X-ray transmission below level of detection.

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721

Fax : 3998-3723
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Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

LB BT B A R A A

DATA SHEET
ZF2 X-RADIATION PROTECTIVE LEAD GLASS

OPTICAL PROPERTIES
Refractive index Nd 1.67268
Transmission % 550mm through 5mm path >80%
CHEMICAL PROPERTIES
Lead Oxide Content (pb) 56%
Sio2 42%
MECHANICAL PROPERTIES
Specific gravity (g/cm?) 4,12
Chemical stability (moisture resistant) 1
Chemical stability (acid proof) 1a | —
Light absorption level 1-3

E-mail: info@fooktsuen.com

Tel © 3998-3721

Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Y




1)

J

él

e Glass Serd

J

2

>

2

Won Protection (Le

J

>

@

all

J

2

>

2

R

) % FOOK TSUEN ENGINEERING LIMITED @8

D @ RADIATION PROTECTION - Switchable Medical Lead Glass Window

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
W EN R AR AR

DATA SHEET
ZF6 X-RADIATION PROTECTIVE LEAD GLASS

OPTICAL PROPERTIES

Refractive index Nd 1.75523
Transmission % 550mm through Smm path >80%

CHEMICAL PROPERTIES
Lead Oxide Content (pb) 67%
Sio2 30%
MECHANICAL PROPERTIES
Specific gravity (g/cm?3) 4.77
Chemical stability (moisture resistant) 1
Chemical stability (acid proof) 2a | —
Light absorption level 1-3 /

----- THE END ----

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Radiation Protection Serial
Lead Lined Door
with
Lead Glass Panel

E-mail: info@fooktsuen.com

Tel : +852 3998 3721 Fax : +852 3998 3723
Flat I, 12/F, Block 2, Kingswin Industrial Building,
32-40 Lei Muk Road, Kwai Chung, N.T.
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Our Company

The company founder was a labor in the construction industry, in the transitioning of
form a labor to a business, the founder got into every single tiny detail of installation,
production, materializing, manufacturing etc. However, the business vital is the simple

and valuable business philosophy as:

- Faith
- Delivering the needs of customer
- Win-win cooperation

- Sustainability

Fook Tsuen Engineering Ltd was established since 2006, over the decade, we were
anticipated much of public and private construction projects in Hong Kong. The
radiation protection and hospital project are one of our signature business, and the

main job reference is summarized as table in next page.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Hospital and Radiation Shielding Job Reference

Year Organization Project Description
2014 Canossa Hospital X-ray room renovation
Tin Shui Wai o ] .
2015-2106 ) Radiation protection shielding
Hospital
Hong Kong . . - .
) ] Radiation protection shielding with lead
2016 - 2018 | Children’s Hospital |
] lined door
(Kai Tak)
5018 Hong Kong Operation Theatre Renovation with
Adventist Hospital | radiation shielding
Housing Authority . L . .
i ) Dental Clinic — radiation shielding with lead
2018 - 2019 | (Shek Kip Mei ]
lined door
Estate)
CUHK Medical Radiation protection shielding with lead
2018 - 2020
Centre glass window
Radiography room - Radiation protection
2019-2021 | Museum Plus (M+) o ) )
shielding with lead lined door
Castle Peak
2020-2021 Hospital Dental X-ray room - radiation protection door
Clinic
SPCA — Animal
Welfare and Radiation protection shielding with lead
2022 - 2023 _ N _
Education Centre in | lined door & lead glass window
Tsing Yi
Kwong Wah
Hospital Radiation protection shielding with lead
2021 - 2023 , _
Redevelopment lined door & lead glass window
(Phase 1)
’\\Qﬁ%

E-mail: info@fooktsuen.com

Tel © 3998-3721 Fax : 3998-3723
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1. Lead Lined Door

The lead lined doors are available in variant size with a continuous sheet of lead from

1mm to 12mm thick, laminated to door skin and sheet of high-density polystyrene or

simulate material. The lead sheet extends the full width and height of the door. Lead

thickness and lead equivalent glass are to be equal to the shielding in the adjacent wall.

We’ve created styles that let you match the variable specification, fashionable design

character, but it keeps the radiation protection function firmly.

e Colorful
e Patterning
e Durable

e Graphical

Door Structure
It should be involving metal structure, wooden

structure, and others.

Door Hardware

e Full Mortise Hinges
e Pivots
e Cylindrical Lock

e Mortise Lock

Door Finishing
The door finishing could be varying widely

from paint finish, laminated sheet to stainless

steel, graphical and others.

w'¢ Radiation
Protection Door

E-mail: info@fooktsuen.com Tel :

3998-3721
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Top Pivot

Internal Reinforcement
Channels (all four sides)

Door Thickness

1-3/8" - 2¢ \

We will cut out and
supply a lead lined
window frame kit upon
reauest.

Skin Options:
* Galvanneal

16, 14, or 12 Gauge »
* Stainless Steel -4

16, 14, or 12 Gacgé

\\

inii Polystyrene
Lead Lining
1/32" - 1/8" “(standard) or

(1/4" Optional) Steel Stiffeners

Top & Bottom
Horizontal Channels

Bottom Pivot

Fax : 3998-3723
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v’y Badiation
Protection Door

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Y



QJ/E FOOK TSUEN ENGINEERING LIMITED

@

a®® RADIATION PROTECTION - Switchable Medical Lead Glass Window

)

&)

@ Linec Door Serl

&)

ieon Proteclion (Le

&

Riaell

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




Racliaiion Proteciion (Lead Lined Door Serial)

Of  FOOK TSUEN ENGINEERING LIMITED

e@ Pre
. ® . . .
@g ® D RADIATION PROTECTION - Switchable Medical Lead Glass Window

'.’/ Radiation
Protection Door
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;, \!.,/ " Radiation

Protection Door
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w'e Radiation
Protection Door
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with Colored Metal Sheet
o lead Glass Visual Panel

3¢ Badiation
Protection Door
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2. Automatic Door System

2.1 Electrical Swing Door Operator

dormakabar«

ED 100
ED 250

Swing door
operators

Tel © 3998-3721 Fax : 3998-3723
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Swing door operators with
force balancing technology*

With their ED 100 and ED 250, dormakaba
offers electromechanical swing door opera-
tors for various fields of application. Simply
select the suitable version according to your
prevailing door-leaf width and weight: While
the ED 100 is suitable for doors with a
weight of up to 160 kg or a door width of
1,100 mm, the ED 250 is designed for doors
with a width of 1,600 mm or a door weight
of 400 kg.

Apart from the extended cover, dormakaba
also provides an easy-to-install integrated
door coordinator. With the aid of the
dormakaba Upgrade Cards, the system's
functional range may be adapted to various
door versions. The large scope of integrated
functions furthermore ensures that the
majority of possible applications may easily
be realized.

Application: ED 100/ED 250

Door weight (kg)
400

360

320

Benefits

- Flexible configuration:

Customers only pay for the functions

they actually require.

Low-noise application due to

multi-stage gear.

« Elegant visual appearance:

dormakaba design provides

a operator height of only 70 mm.

Various functions as standard.

« With integrated smoke detector

« New: Technically revised arm system
in a new design.

- New: Better durability of the
gear due to the use of the force
balancing technology.

Fields of application

« For single- or double-leaf swing
doors. Choose between the ED 100
and the ED 250 in accordance with
your prevailing door-leaf width and
weight.

+ The version with slide channel as well
as the version with standard arm are
suitable for application at fire and
smoke doors.

« Thanks to its low- and full-energy
version, the system is suitable to
automate both rarely and heavily
frequented internal and external
doors.

« High torque for full-automatic swing
doors with radar motion control.

« For interior and exterior doors.

*Self-alligning gear components during operation, whereby a
much better distribution of internal forces can be achieved.

The operators ED 100 and ED 250 are
suitable for most swing doors provided
that the combination of door width
and door weight lies within the defined
functional area.

ED 250 This diagram allows you to determine
240 EN G the maximum values for the door width
(¢ 7 or door weight or to determine the
9
200 suitable operator for existing doors.
160 All values apply to an ideal door. The
achievable speed is to be lowered for
120 heavy doors in order to ensure the
ED 100 safety of people.
80
(EN 2-4)
40
g g 9 g g 9 o o 9 9 9
3 % R 8 § ] § & & § & @ "EN7:lintel depth max.125 mm
Door width (mm)
7, Our Sustainability Commitment

THIRD-PARTY VERIFIED

Institut Bauen
und Umwelt eV,
1S0 14025 and EN 15804

Additional door components such as
door hinges, seals, locks or other
mechanical components may restrict
the functional area.

The specifications are valid up to a
lintel depth of 300 mm; at a depth >
301 mm the door panel weight of the
ED 250 is reduced to 160 kg
irrespective of the door width.

We are committed to foster a sustainable development a long our entire value chain in line with our
economic, environmental and social responsibilities to ward currentand future generations.
Sustainability at product level is an important, future-oriented approach in the field of construction.
In order to give quantified disclosures of a product’s environmental impacts through its entire life

cycle, dormakaba provides Environmental Product Declarations (EPD), based on holistic life cycle

assessments.

The full EPD is available for download at www.dormakaba.com.

E-mail: info@fooktsuen.com

Tel © 3998-3721

Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Swing door operator in modular design

Deor Serial)
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b

e,

Reacliatdon

Required operating conditions

Inputs, terminals max. 1.5 mm?

Ambient temperature

-15 to +50 °C

Only suitable for dry
environments

Relative humidity max. 93 %
(non condensing)

Potential-free activator

Inside and outside (NO
contact)

Energized activator

8 -24V DC/AC +10 %

Power supply

230 VAC 50 Hz +/- 10 %

Night-/Bank (key switch)

NO contact/NC contact

Class of protection

IP 20

Safety sensor

Hinge side and opposite hinge
side (NC contact)

General specifications

Test signal for safety sensor

Hinge side and opposite hinge
side

Dimensions (W x H x D)

685 x 70 x 130 mm

Dimensions with integrated
smoke detector (W x H x D)

735x70 x 130 mm

Emergency-Off pushbutton/
Lock switch

NC contact/NO contact

Outputs, terminals max. 1.5 mm?

Min. clearance between hinges 1,400 mm
(double systems)

Min. clearance between hinges 1,450 mm
for ESR (double systems)

Weight of single version 12 kg

Power supply
for external accessories

24V DC +/-10 %, 15 A

Potential-free door status
contact, alternatively

Door closed

Door open

Malfunction

Opening angle Max. 110°
Manufactured to ISO 9001 yes
Environmental product yes

declaration in accordance with
1SO 14025

Programme holder: Institute
Construction and Environment
eV.

Declaration number:
EPD-DOR-2012211-E

ED 100

Max. power consumption 120 Watts

Closing force EN 1154 EN 2-4, adjustable

Max. door-leaf weight for reveal 160 kg

depths of up to 300 mm depending on the door width
Door-leaf width 700-1100 mm

Opening speed O - 90°

4* —12 seconds

Integrated functions

Closing speed 90 - 0°

5* — 21 seconds

Axle extension

20/30/60 mm

Hold-open time

30 s, 180 s (optional)

Blocking behavior

Reversing/Door closer function

Locking feedback contact

Motor lock

Wind load control

up to 150 N

Voltage-independent braking
circuit

Adjustable via potentiometer

Electronic latching action pulse

Force adjustable

LED status indicator green

Operating voltage indicator

red

Malfunction indicator

yellow

Service interval indicator

Integrated program switch

OFF

Reveal depth for slide channel +/-30 mm

Reveal depth for slide channel 30 - 60 mm

CPD

Reveal depth for standard arm 0-300 mm

ED 250

Max. power consumption 240 Watts

Closing force EN 4-7** adjustable
Max. door-leaf weight for reveal 400 kg

depths of up to 300 mm

depending on the door width

AUTOMATIC

PERMANENT OPEN

EXIT ONLY
(only for single-leaf systems)

Max. door-leaf weight for reveal
depths from
301 mm to 500 mm

160 kg

Door-leaf width

700 -1,600 mm

User interface
with information display

Status indicator and
parameterisation

Opening speed O - 90°

3* - 12 seconds

Closing speed 90 - 0°

4* — 21 seconds

Slot for dormakaba Upgrade
Cards

Extension of functional range

Axle extension

20/30/60/90 mm

Update interface

Firmware update

TMP - Temperature Manage-
ment Program

Temperature-related overload
protection

IDC - Initial Drive Control

Driving phase optimisation

Cycle counter

0 -1,000,000
(reasonably subdivided)

Reveal depth for slide channel +/-30 mm
Reveal depth for slide channel 30 - 60 mm
CPD

Reveal depth for standard arm 0 - 500 mm
For reveal depths standard arm 0 — 350 mm

for fire protection

Power Assist function

Servo-supported when
opened manually

Push & Go function

Door opens when moved
manually by 4°

* Depending on the door leaf weight, it is automatically limited in the
low-energy operating mode according to EN 16005 or DIN 18650, BS 7036-4
and ANSI 156.19. Max. speeds are achieved only in the full-energy mode,
with a low door panel weight and a taught opening angle of at least 95°.

**EN 7: lintel depth max. 125 mm

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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dormakaba ED 100, ED 250

Mounting on hinge side, pull-version with slide channel, cover BASIC, standard axle extension

15 685*
130 |
% ) 1
i [ imsno L{i
1 Il A
150 E

*Dimension for cover BASIC RM: 735 mm

Drilling template: pivot pin short 12.5 mm

Center of
operator axle

i| Reveal depth

T max. +/-30 mm
|

Drilling template: pivot pin long 25 mm

Center of
operator axle

Upper edge of door leaf

100 ‘ 120 _‘ 120 ‘ 120 ‘ 95 ‘
© @ © Q¢ & S
© © R C—
f [———2"
106
150
= 155 e

100 ‘ 120 ‘ 120 ‘ 120 ‘ 95 ‘
@ © @ Teg,  © T
2 $ ® ® @ @
ey @ @
106 )J( I‘
150 Upper edge of door leaf
M 155 ﬁ1
|
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 22 mm 42 mm 52 mm 82 mm 12 mm* B 19 mm 32mm
*only for ED 250
¢ L™
\t
@ T S®
6
A e e -
R ‘{}\*//7
A PR g
P 4
o QY _~Z
S Q}S g ////
N 7
7
4

E-mail: info@fooktsuen.com Tel : 3998-3721

Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Swing door operator in modular design

Mounting on hinge side, pull-version with CPD arm, cover BASIC, standard axle extension

15 685*

130

Ef :
(T j— ] A
0 — Tl jt?g

61

i
i Reveal depth
max. 60 mm

*Dimension for cover BASIC RM: 735 mm

Drilling template: pivot pin short 12.5 mm

Center of
operator axle

100 ‘ 120 ‘ 120 _‘ 120 ‘ 95 ‘
@ ® [ PP T
[ 6 @ ?\ @ @
o & @
106 M I-
ol 150 Upper edge of door leaf
d 195 el

Drilling template: pivot pin long 25 mm

Center of
operator axle

100 ‘ 120 ‘ 120 _‘ 120 95 ‘
K © © S8 —1T—
3 : : ® 4 @
0| yz: @;l

> 2] &
®- & B
> &
106 Bt HJ
150 Upper edge of door leaf
- 195 sl
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 22 mm 42 mm 52 mm 82 mm 112 mm* B 31Tmm 44 mm
*only for ED 250
. ™ 5

Recdiation Proleclion (Lead Linead Deor Serial)

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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ED 100, ED 250

Mounting on opposite hinge side, push-version with slide channel, cover BASIC, standard axle extension

15

685*

130

r hT

150

= i Imsno E?‘_}J

Drilling template: pivot pin short 12.5 mm

Center of
operator axle

i Reveal depth
max. +/- 30 mm

*Dimension for cover BASIC RM: 735 mm

100 ‘ 120 ‘ 120 ‘ 120 ‘ 95 ‘
< 2 & Tey  © 1
& @ © ?\\ @ @
© © R —
106 ot [
150 Bottom edge of lintel
145 451
Drilling template: pivot pin long 25 mm
Center of
operator axle
100 ‘ 120 _‘ 120 ‘ 120 ‘ 95 ‘
< & % Tey  © T
2 & & {?\ ® &
) o} o o
48
106 k + |_
150 Bottom edge of lintel
145 451
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 5mm 25mm 35mm 65 mm 95 mm* B 35mm 48 mm
*only for ED 250
6 ™

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721 Fax : 3998-3723

Y




Racliaiion Proteciion (Lead Lined Door Serial)

JGJ FOOK TSUEN ENGINEERING LIMITED @8

oo @ RADIATION PROTECTION - Switchable Medical Lead Glass Window

Swing door operator in modular design

Mounting on opposite hinge side, push-version with arm, cover BASIC, standard axle extension

15 685
(e =
1
150
(EN 7 = 250)
|, ED100 =0 -300 mm
i ED 250 = 0 - 500 mm
(EN 7 = 325) i
i
*Dimension for cover BASIC RM: 735 mm
Drilling template: arm EN 3-6
Center of
operator axle
120 _‘ 120 ‘ 95 ‘
S8,  © 1
® * @
& &
Bottom edge of lintel
Drilling template: arm EN 7
Center of
operator axle
145 ) 100 ) 120 ) 120 . 120 95
Ggg,  © ——
® & @
@ o
Bottom edge of lintel
Axle extension Standard 20 mm 30 mm 60 mm 90 mm*
A 9 mm 29 mm 39 mm 69 mm 99 mm*
*only for ED 250
7

) E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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dormakaba ED 100, ED 250

Mounting on hinge side, pull-version with slide channel, cover PROFESSIONELL, standard axle extension

T = (— T

L 150 A+B+10

min. 1400 (1450 with ESR)

Reveal depth
max. +/- 30 mm

Drilling template: pivot pin short 12.5 mm

Center of
operator axle
e 2 100 120 120 120 95 95 120 120 120, 100
| S i e WY S s e i
31@3‘ 0 - L - o I3 @/b/'? o - E,. ¢ 5*
@ Ecl © Ecl ; ko) ® & Ecy & Ecy < i
H i M—' | & [ ‘
106 19 Alj 106
150 I 150
I 155 451 - i - 451 155
[ 2 ! 2
min. 1400 (1450 with ESR)
The cable entry may be realized on the left or on the right side. Upper edge of door leaf
Drilling template: pivot pin long 25 mm
Center of
operator axle
— 100 120 120 120 95 95 120 120 120, 100
e S e T S S S e e RS,
3]@;* ¢ - PR T - ‘ o . M o S E, ¢ 5*
© & © ks € ® & @ @ @ < §
H f s ! o T ‘
106 i 106
150 32 Al 50|l
; 155 451 . i s 451 155
min. 1400 (1450 with ESR)
The cable entry may be realized on the left or on the right side. Upper edge of door leaf
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 22 mm 42 mm 52 mm 82 mm 12 mm* B 19 mm 32mm
*only for ED 250
8 2
o
v
@
1) E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Swing door operator in modular design

Mounting on hinge side, pull-version with CPD arm, cover PROFESSIONELL, standard axle extension

B D
] |
0 i 0 i ‘
150
7 150 A+B+10
1400 (1450 with ESR)
Reveal depth
max. 60 mm
Drilling template: pivot pin short 12.5 mm
Center of
operator axle
— 100 120 120 120 95 95 120 120 120, 100
B S S = 77 S o e = e A
[ o bS ‘ $s b ‘ IS . 087 o b
“’l? 3 s ° s o o PR Py Y s (®o; 9
.
1
‘ o o B i
106 i 106
150 A 150
‘ i il [ ——— 55
! |
1400 (1450 with ESR)
Upper edge of door leaf
Drilling template: pivot pin long 25 mm
Center of
operator axle
— 100 120 120 120 95 95 120 120 120, 100
e S e e Ty I S e e RS,
31@5» o - N@ - - I3 - M > - [@ & 5*
o3 & ® @ k) 3 @ @ & @
IAA i
106 B B s & i 106
150 I 150
I 195 451 i 195
! |
1400 (1450 with ESR)
Upper edge of door leaf
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 22 mm 42 mm 52 mm 82 mm 112 mm* B 31Tmm 44 mm

*only for ED 250

&g E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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dormakaba ED 100, ED 250

Mounting on opposite hinge side, push-version with slide channel, cover PROFESSIONELL, standard axle extension

15 i — 5
| ] Ly
T — — i [ }[i
A
150 |, 150 B
A A+B+10 g
! ;
! | E
L T |
min. 1400 (1450 with ESR) Reveal depth
max. +/- 30 mm

Drilling template: pivot pin short 12.5 mm

Center of
operator axle
———— -9 100 120 120 120 95 95 120 120 120 100
A T T T T
gI@? ‘ + T + S . 08Ty S + [® % *
@ 3 & & ) & & 3 © 3
i
H f | ! o T ‘
106 i 106
150 35 Al 150
I 155 451 - I - 451 155
i 2 2
min. 1400 (1450 with ESR)
Bottom edge of lintel
Drilling template: pivot pin long 25 mm
Center of
operator axle
— 100 120 120 120 95 95 120 120 120 100
AT T T T o T
31@3» o > TLss ¢ > I o . @by o - [@ % *
® ® © @ e |l o & ® © ®
| |
H 106 I i i i [ 106
150 ig Al Dt
I 155 451 - I - 451 155
i * &
min. 1400 (1450 with ESR)
Bottom edge of lintel
Axle extension Standard 20 mm 30 mm 60 mm 90 mm* Pivot pin 12.5 mm 25 mm
A 5mm 25mm 35mm 65 mm 95 mm* B 35mm 48 mm

*only for ED 250
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Swing door operator in modular design

Mounting on opposite hinge side, push-version with arm, cover PROFESSIONELL, standard axle extension

15 — 1S
\ |
150 i 150

L _159 b2

Jh(EN7 =250) bhoss EN7=250)]) | ED 100 = 0 -300 mm
Il 245 .50 50_| 245 i i ED 250 = 0 - 500 mm
I (EN 7 = 325) (EN7=325)

o

min. 1400 (1450 with ESR)

Drilling template: arm EN 3-6

Center of
operator axle
n

o \

| | | | | | |
© © 2 & 2 & < k
3[@} o s s ¢ e b @/b‘b/'? e b E)* 5*
& © @ & I3 & & & & K: T

|
H 1 {33 I ‘
106 g Alll %ﬁ 106
150 1 e
F 245 50| ! 159 245
!

min. 1400 (1450 with ESR)

=

The cable entry may be realized on the left or on the right side. Bottom edge of lintel

Drilling template: arm EN 7

Center of
operator axle

145

) T

|
<
*
. ®
‘ = |33 I ‘
206 g all 206
250 i 250
; 325 50| ! |50 325
min. 1400 (1450 with ESR)

r‘1%‘31,5
© - &
o o]
& o

Q

o

O
o &

The cable entry may be realized on the left or on the right side. Bottom edge of lintel

Axle extension Standard 20 mm 30 mm 60 mm 90 mm*

A 9 mm 29 mm 39 mm 69 mm 99 mm*

*only for ED 250

® @% E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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dormakaba

System setup

The example system
is equipped with all
available compo-
nents. It is selected
in accordance with
the door-leaf width
and the door-leaf
weight.

01
02
03
04

05

(o]

o

07
08

[o]

0

10

n
12

13
14
15

16
17

Mains switch

Mains connection
Connection unit
Axle connection on
both sides
Operator system
(motor/gear/spring)
Adjustment of
closing force
Control unit
Switching power
supply unit

Slot for

dormakaba Upgrade
Cards

User interface with
information display
ED Cover Basic RM*
Internal program
switch

Slide channel (set)*
Standard arm*
Slide channel CPD
(set)*

Complete cover*
Cover BASIC RM*

FOOK TSUEN ENGINEERING LIMITED

RADIATION PROTECTION - Switchable Medical Lead Glass Window

ED 100, ED 250

*supplied separately

System

Specification Order No.

ED 100 swing door operator 230 V EN 2 - 4, push-version, fire protection; EN 2 - 4, pull-version, fire protection 2922231

ED 250 swing door operator 230 V EN 4 - 7, push-version, fire protection; EN 4 - 6, pull-version, fire protection 29202311

ED 250 swing door operator PA EN 4 - 7, push-version, fire protection; EN 4 - 6, pull-version, fire protection 29202315

Partly automated double doors with ED 250 Power-Assist (PA)

In case of double doors, both door leaves are usually automated. allows for an easy opening. However, the integrated locking device
However, it is often sufficient to have only one door leaf automated allows you to lock both door panels to a permanent open state

for passenger traffic. In that situation, the ED 250 PA in without the use of any additional components. The ED 250 PA is
combination with a standard ED 100 or ED 250 will come into play suitable for fire and smoke control doors and be combined with the
and offer a cost-effective solution. The ED 250 PA is used on the ED ESR set for an ED ESR 1/2 for double doors. An upgrade card is
inactive leaf in case of double doors. While the active leaf can open not required for the ED 250 PA.

fully automatically, the inactive panel is opened only manually and
functions as a door closer. Optionally, the Power Assist function

12
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Opening and closing forces

Way of mounting Lintel mounting on hinge side

with slide channel (pull-version)

Lintel mounting on opposite hinge side
with standard arm (push-version)/
slide channel (push-version)

ED 100 ED 250 ED 100 ED 250

minimum maximum  minimum  maximum  minimum  maximum  minimum  maximum

QO SE

Closing force EN 1154 EN3 EN 4 EN4 EN6 EN3 EN 4 EN4 EN7
Manual closing force (N)*** 18 34 26 65 18 37 26 70
‘ Closing force in AUTOMATIC mode (N)** 20 FE: 150 20 FE: 150 20 FE: 150 20 FE: 150
LE: 67 LE: 67 LE: 67 LE: 67
Manual opening force (N) 40 50 55 85 40 55 60 90
Opening force in AUTOMATIC 20 FE: 150 20 FE: 150 20 FE: 150 20 FE: 150
mode (N)** LE: 67 LE: 67 LE: 67 LE: 67
——>
@ Opening force with activated 23 23 23 23 23 23 23 23
L Power Assist function (N)*

FE = With Full-Energy or Fire Protection Upgrade Card, LE = Low-Energy standard operator without upgrade card
*  Power-Assist function is adjusted to maximum (function is activated at 0° opening width)

The force is activated by an automatic opening in AUTOMATIC mode.

*** By installing the push-version with slide channel, the forces are reduced by approx. 33%

| Line

Door closer mode & AUTOMATIC mode

@

Users may choose between two operation modes: door closer and In addition, the door reverses as soon as it runs into an obstruction
AUTOMATIC mode. While adjusted to door closer mode (parameter while closing. On activation of the AUTOMATIC mode, also the wind
Hd = 1), the system is optimized for manual operation. With its load control is available. Although in AUTOMATIC mode, the doors

€el

optional Power-Assist function, the door closer mode is tailored to are still ready for manual access. In this case we would recommend
predominantly manually-operated doors where a door closer function the Push & Go function.
is desired.

The AUTOMATIC mode (parameter Hd = 0) in turn is especially
suitable for mainly automatic access via motion detector or
pushbutton.

Wind load control

ED 100 and ED 250 operators are especially suitable for In conjunction with the Full-Energy Upgrade Card, the operator
applications at exterior doors that are subject to varying wind loads provides a force of up to 150 N at the main closing edge - which is
and for interior doors separating rooms where different pressure then used to compensate environmental influences.

prevails. While the system is in AUTOMATIC mode, the wind load The electronic latching action is activated during the last 5° of the
control monitors the driving speed and adjusts the speed closing cycle in order to support the closing action.
correspondingly if it exceeds or falls below the adjusted value.

cliion (L

@

e,

Power-Assist function

don P

&

Reaal]

The Power-Assist function may be activated while the door is in door
closer mode (parameter Hd = 1). As soon as a user opens the door by
some degrees, the servofunction supports the manual opening cycle.
In addition, the servo support automatically adapts to the adjusted
size of the door closer. The level of servo support is adjustable in
order to meet the requirements of DIN 18040, DIN Spec 1104, CEN/
TR 15894, BS 8300/2100 and document “M", even up to class EN 6.
The smallest adjustable opening torque amounts to 23 Nm/5 Ibf

— unless the hold-open device is triggered or in the event of a power
failure. With the aid of the Power-Assist function, the system meets

the requirements of the European standard EN 1154 and provides
barrier-free access during standard operation. However, it is not
possible to use the system in conjunction with the Push & Go
function or the wind load control as these functions may affect the
easy manual opening of the door.

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Jt FOOK TSUEN ENGINEERING LIMITED

5B P RADIATION PROTECTION - Switchable Medical Lead Glass Window
dormakaba ED 100, ED 250
Covers

The covers are packed separately from the operator system, which
makes it easy to select the respectively required cover. dormakaba
provides covers for single and double systems. All covers are
designed for on-site mounting. They are furthermore suitable

for both the ED 100 and the ED 250 version.

ED BASIC cover - Aluminum cover for single swing door systems

ED BASIC RM cover - Aluminum cover for single swing
door systems

A

ED VARIO cover

BASIC cover VARIO cover BASIC cover

=

This aluminum cover is designed to create a continuous cover for
double swing door systems. In addition to the VARIO cover, you will
require two ED BASIC covers, which are mounted on the right and
on the left of the operator system. The ED VARIO cover is designed
to hide the gap between the two covers and may be sawed to the
appropriate size on site. With the aid of the VARIO cover, you may
also increase the length of single-leaf operator. The cover may be
installed on the left or on the right side and can be sawed to the
appropriate size on site. The VARIO cover is silver-colored and
available in two versions.

ED PROFESSIONAL cover

=

This aluminum cover is designed to create double-leaf swing door
systems. The ED PROFESSIONAL cover is a continuous and
seamless cover and available in lengths from 1,400 mm (1,450 mm

with ESR) to 3,200 mm. With the PROFESSIONAL cover, also single

operator may be extended to a length of up to 3,000 mm towards
the main closing edge.

\

sy X \’@\\ /
O //

E-mail: info@fooktsuen.com

When creating double systems, the four-position internal program
switch has to be replaced by a three-position switch, which means
that the exit only function is only available in combination with the
external program switch. Double-leaf systems are required for doors
where the clearance between the hinges exceeds 1,400 mm (1,450
mm with ESR).

Color Order No.
ED BASIC cover silver 29241001
white 29241002
special color 29241003
ED BASIC RM cover with silver 29241011
integrated smoke detector R
RM-ED white 29241012
special color 29241013

ED VARIO RM cover with integrated smoke detector (color: silver)

Number of door leaves Type of cover Order No.
Dimensions

single version

800 mm - 1,600 mm 2,200 mm 29242001
single version with integrated smoke detector

900 mm - 1,600 mm 2,200 mm 29242011
double version

1,500 mm - 2,200 mm 2,200 mm 29242001
1,500 mm - 3,200 mm 3,200 mm 29242002

double version with integrated smoke detector
1,610 mm - 2,200 mm 2,200 mm 29242011
1,610 mm - 3,200 mm 3,200 mm 29242021

=

Color Order No.
ED PROFESSIONAL cover siver-colored 29243003

or as special

color

Tel © 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




1)

&

Dooer Ser]

] Lined

eae

cliion (L

@

e,

don P

&

2@

R

Jt FOOK TSUEN ENGINEERING LIMITED

D @ RADIATION PROTECTION - Switchable Medical Lead Glass Window

Arms

ED slide channel set

ED 100 and ED 250: For reveal depths +/- 30 mm

ED slide channel set CPD

= S

—_ 1
|-

ED 100 and ED 250: For reveal depths 30 - 60 mm

ED standard arm 225

ED 100 and ED 250: For reveal depths O — 225 mm
EN 7: For max. reveal depths 125 mm

ED standard arm 500

ED 100: For reveal depths 226 - 300 mm

ED 250: For reveal depths 226 - 300 mm und 400 kg, for reveal depths 307 - 500 mm und 160 kg

ED axle extensions

Decorative foil for covering the axle extension

without illustration

Glass door saddle plate for ED

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721

Mounting version Color Order No.
Pull- and push-version silver 29275021
white 29275022
special color 29275023
Mounting version Color Order No.
Pull-version silver 29276021
white 29276022
special color 29276023
Mounting version Color Order No.
Push-version silver 29271021
white 29271022
special color 29271023
Mounting version Color Order No.
Push-version silver 29272021
white 29272022
special color 29272023
The axle extensions 20, 30 ED axle Order No.
and 60 mm are suitable for all extension
arm versions of the ED 100 &
ED 250. The axle extensions 20 mm 29278012
90 mm is only suitable for all arm
versions of the ED 250. 30 mm 29278013
The axle extensions are 60 mm 29278016
available in chromated black. 90 mm 29278019
Foils are available to cover Color Order No.
the galvanised ED axle
extensions. silver 29278500
white 29278501
black 29278502
For fixing the slide channel to
toughened glass doors (with 10 Order No.
to 13 mm glass thickness). 29275030
15

Fax : 3998-3723




0-: FOOK TSUEN ENGINEERING LIMITED

D @ RADIATION PROTECTION - Switchable Medical Lead Glass Window

dormakaba ED 100, ED 250

1)

&

dormakaba Upgrade Cards

dormakaba Upgrade Cards are designed to increase the functional
range of our swing door operators. The installation of the cards is
very easy: Just insert the respective Upgrade Card into the proper
slot at the control unit and the software will be transferred
automatically. dormakaba offers different Upgrade Cards, which
may either be combined or installed as individual components. Please
note that the respective function of the Upgrade Card is only
available as long as the card is connected to the control unit.

=
@
@
&S
©

©

Upgrade Card Full-Energy - blue

¢l

All operators are supplied as Low-Energy version, which means that

1» the adjustable opening and closing speed range is restricted to a
k certain limit. The respective limits depend on the prevailing door-leaf
width and door-leaf weight and may vary between 1° and 27° per
@ second. These limits furthermore comply with DIN 18650 and EN 16005 Full-Energy
(German Industrial Standard), ANSI 156.19 (American Standard) and
= BS 7036 (British Standard). Depending on their field of application,
such swing door operator might not require safety sensors when
operated in Low-Energy Mode. If you need a higher driving speed, you 120 kg~
will require the respective Full-Energy Upgrade Card. The driving speed 100 kg
— may then be increased to a maximum of 50%second with the ED 100
@ and to 60%second with the ED 250. In this case the swing path has to or Low-Energy
L be monitored by safety sensors (mounted onto the door leaf). ]
—
@\\ T T T T T
750mm 850mm 950mm  T00mm 1250 mim,

€

Recommended weight/dimensions for the installation

of the Full-Energy Upgrade Card
@ ED Upgrade Card Full-Energy ~ Color Order No.
gg ED 100 blue 29251022
ED 250 blue/ 29251020
.) transparent
Upgrade Card Fire Protection ED 100 - red
When the ED 100 is installed on fire doors with hold open requeirents
and a stand alone smoke detector, the Upgrade Card Fire Protection ED Upgrade Card Fire Color Order No.
‘ 1» is required for compliance with the guidelines for hold-open devices. Protection
Apart from its smoke detector connection (as mon\tored culjrent ED 100 red 20252022
loop), the card also offers a manual reset function (by opening the
door), a full-energy function and the system may be triggered at the ED 250 red/ 29252020
" door leaf. Thanks to the card's integrated full-energy function, no transparent
N additional Full-Energy Upgrade Card is required.

It

Manual reset by opening the door

A triggered hold-open system has to be reactivated manually. As
soon as the function has been activated, it suffices to open the door
until it has almost reached the adjusted opening width.

Triggering at door leaf

It must be possible to trigger a hold-open device manually in order to
close the door. With ED 100 & ED 250, users may deactivate the
hold-open function by a slight push against the door leaf.

So no pushbutton is required to trigger a closing cycle; however, it is
still available as an option.
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Upgrade Cards

1)

&

Upgrade Card Professional

The Upgrade Card Professional provides functions for swing door Color Order No.
operators that used to be realized with the aid of external
components.

ED Upgrade Card Professional green 29253001

Extended hold-open time of 180 s ED 100 & ED 250

The hold-open time of up to 30 seconds, which is already integrated
in the basic system, is sufficient for most applications. However, an
extended hold-open time of up to 180 seconds may easily be realized
k with the aid of the Full-Energy Upgrade Card.

QO SE

Flip-Flop function

In standard mode, the operator opens the door after a Night-/Bank
pulse has been triggered (via the key switch) and closes it on expiry of
the hold-open time. When the flip-flop function is activated, the door
opens and remains in PERMANENT OPEN position as soon as the
Night-/Bank function is triggered at the respective input. The door
will close when the Night-/Bank function is activated again. The
hold-open period in PERMANENT OPEN position is not limited, and
the standard hold-open time is available at all other activator inputs.
Please note that smoke detectors always have priority to the
PERMANENT OPEN function.

©

€

Nurse-Bed function

(only for double-leaf door systems) As soon as a pulse is triggered,
both door leaves of the double-leaf system will open. Sometimes this
may not be necessary, as the full passage width is not required.
Whenever this is the case, the nurse-bed function is perfectly suitable
to control the two door leaves separately.

The activator that is connected to the external detector only
institutes the active door leaf to open. The resulting passage width is
sufficiently big to allow people to use the door.

The other activator (the one that is connected to the internal
detector) is used to open the door to the full opening width. In this
case, both door leaves open so that the full passage width is
accessible.

This function reduces the energy consumption and may help to avoid
draughts and thus heat loss.

L

ead

Upgrade Card DCW®
The Upgrade Card DCW" provides the operator with a DCW* Bus

cliion (L

connection. The integrated DCW" operator supports the following Color Order No.
‘ 1& accessory:
ED Upgrade Card DCW" yellow 29254001
Emergency exit motor lock with self-locking action ED 100 & ED 250
SVP DCW*

e,

The required procedure is controlled by the operator while the
operator and the motor lock communicate via the DCW" bus.

ST32DCW*

The key switch to trigger the Night-/Bank function is suitable for
application as activator outside the secured area (if you turn the key
clockwise). When the key switch is used in conjunction with the DCW*
program switch: the program switch is adjusted to OFF by turning

the key counter-clockwise in order to deny access after closing of * Depending on regional standards, provisions
business or during work breaks. Turn the key to the right for more and regulations regarding the safeguarding
than 3 seconds in order to trigger the AUTOMATIC function.* of buildings, further measures to shut off

the building may be required.
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Upgrade Card barrier-free toilet

With the aid of the Upgrade Card, the required special functions are
allocated to the in- and outputs of the control unit to facilitate the
connection of the respective components.

OF Serl

System overview

The system requires an electric strike, a motor lock or similar devices
to keep the door closed. Furthermore, the door is equipped with a
lever handle on the inside and a knob on the outside so that the door
may only be opened from the inside and the outside with the
corresponding key. In addition, large-surface pushbuttons are
installed on the inside and on the outside of the toilet while a status
indicator (vacant/occupied) on the outside and an occupied light
indicator on the inside of the toilet indicate the current status. As an
option, we provide an emergency pushbutton (to be mounted on the
outside), which allows to open the door immediately in the event of
an emergency.

Please note that dormakaba recommends connecting the barrier-
free toilet to an additional emergency call system (by others).

©

e
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Entering the barrier-free toilet

—
@ \ While the toilet is vacant, the status indicator on the outside is green. Order No.
\ Use the pushbutton on the outside to trigger an automatic opening
cycle. The door will close automatically on expiry of the adjusted Upgrade Card 29253002

hold-open time. As soon as the door is fully closed, users may
deactivate the external pushbutton via the pushbutton on the inside
so that the door is no longer accessible from the outside. At the same
time, the external status indicator switches from green to red in order
to indicate that the toilet is occupied. Also the internal status
indicator turns red to show the user inside the toilet that the door is
now locked.

€

Barrier-Free Toilet

Leaving the barrier-free toilet

Users may open the door either automatically via the internal
pushbutton or manually by using the lever handle. At the same time,
the system emits a 24 V DC message, which may be used to flush the
toilet automatically. The door closes on expiry of the adjusted
hold-open time. The status indicator on the inside and on the outside
switches from red to green as soon as the door has reached its
"closed" position.

en (L

©

Emergency opening from the outside

The system is ready for connection of an emergency pushbutton so
that, in the event of an emergency, users may deactivate the locking
function and the door can only be opened by hand. In this case the
door not longer operates automatically.

As an alternative, the door may be opened with the aid of a key from
the outside (in the event of an emergency). In both cases, the status
indicator on the outside switches from red to green and the light
indicator on the inside goes out.
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Hold open device application for fire doors

Functional characteristics

In the event of a fire, the ceiling-
mounted or lintel-mounted smoke
detectors detect emitted smoke and

deactivate the automatic opening of
the door. In this case, the operator will
close the door via the integrated spring
and can no longer open it automatically.
Apart from the automatic activation via
smoke detector, the system may also be
triggered manually via the optional
manual release pushbutton or when the
door is closed by hand. In order to
reactivate the system, the door has to
be opened manually.

¢ FOOK TSUEN ENGINEERING LIMITED

RADIATION PROTECTION - Switchable Medical Lead Glass Window

01 ED 100/ED 250

02 ED 100/ED 250 with
continuous cover

03 RM-ED smoke detector with
own casing or integrated

RM-ED lintel-mounted smoke detector

|
= |

04 RM-N smoke detector, opposite hinge side

05 RM-N smoke detector, hinge side

06 Optional manual release pushbutton “Tur zu"

(German for “close door")

Reacliatdon

I 378 | LR Color Order No.
= =17 []
RM-ED silver 64840001
| ,
(i: — | white 64840011
i S
special color 64840009
Smoke detector RM integrated
@ ; Color Order No.
gmf@ RM-ED integrated*
RM-N ceiling-mounted smoke detector
200 Color Order No.
4
i 2 x RM-N white 64830900
HT manual release pushbutton
Color Order No.
& Tor e Flush-mounted version white 19144601175
@ N Tiir
schlieBen schlieBen Box for surface-mounting white 05158533332
for HT (No picture)
80 12,5
ESR - Integrated door coordinator
The ESR set is installed inside the double-leaf operator on site. It is Order No.
available as individual component and easy to install. The system
works similar to a drum brake and thereby ensures the proper ED ESR set 29261001
functioning of the system. Its brake works on the motor shaft of the
operator on the active door leaf and transfers the switching signal
via a shaft. The system does not require any maintenance.
*Components are included in cover, order no. please refer to page 14
19
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Wiring diagrams

ED 100 & ED 250 single doors
Connections
01 Power supply
02 Emergency pushbutton, function:

Emergency Off
4x08 03 Two-pole-and-earth socket
04 External PGS, mechanical
05 External PGS, electronic
06 Pushbutton, inside
07 Pushbutton, outside
08 Locking device
09 Radar motion detector, inside
10 Radar motion detector, outside
11 Key switch
12 ED100/ED 250
13 ED 100/ED 250 with
continuous cover
14 RM-ED smoke detector*
15 RM-N smoke detector,
opposite hinge side
16 RM-N smoke detector, hinge side
17 Optional manual release
pushbutton "Tor zu" (German for
"close door")
ED 100 & ED 250 double doors 18 Red-green-display inside

19 Red-green display outside

Lineed Door Serl

*not necessary with integrated

? smoke detector
4x08
B o 16

= )

2x08
2x08 2x08
1T
‘t| ED 100/ED 250 B
08

opa

¢l

NYM 3 x1.5 mm?

&
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4x08
2x08

7

o]

2]

5

A
=)
>

ED 100 & ED 250 single doors, barrier-free toilet
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NYM 315 mm?

4x08 [ED100/ED 250}
=
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dormakaba ED 100, ED 250

Safety Sensors

Safety

Reversing

Safety sensors are contact-free protection devices which
are mounted to the door panel and designed to monitor
the swivel range. The sensors can detect static as well as
moving objects and the automatic swing door operator
reacts accordingly to prevent a collision with the object.

When the door closes and the sensor detects an object on
the closing side (opposite hinge side), the door will reverse
and open again. The hold-open time will start over. The
sensor can also be used as an activator on the closing
side. On the opening side (hinge side), the automatic
opening movement will be stopped if the sensor detects
an object. As soon as the set hold-open time has expired,
the door will close again. There are sensors with various
technologies available that can be connected to the
automatic swing door operators ED 100 and ED 250.

28

E-mail: info@fooktsuen.com

Tel © 3998-3721

Stop

Depending on the application, the automatic swing
door operators ED 100 and ED 250 can be operated
without safety sensors in the low-energy mode (low
energy operation). However, safety sensors can addi-
tionally be used in the low energy mode if a contact
with the door is not desired. Safety sensors have to
be used in the full-energy mode.

Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Safety sensors with infrared technology

Safety sensors

The Prosecure Opti Save and IRS-4 are safety sensors
based on infrared technology to safeguard the swivel
range of automated swing doors in accordance with
DIN18650/EN16005.

The sensors are installed inside an aluminum profile in
the upper area of the door. The resolution of the
infrared sensors is typically 10 measurement points per
meter of door width. Depending on the size of the
door, a different number of sensors will be required.
The maximum assembly height for Prosecure Opti
Safe is 3.5m, for IRS 4 3.0 m, the maximum door panel
width in each case is 1.6 m.

Safety sensor Prosecure Opti Safe

The detection field can be easily
adjusted so that the grey zone in which
the detection is no longer possible due
to the physical limits of the technology
does usually not exceed 20 cm. In case
of infrared-optical sensors, the quality
of the swivel range monitoring depends
in each case on the characteristics of
the floor. Both options allow you to
guard both normal floors and floors
with low reflectance, grates or dirt-trap

mats that are usually difficult to detect.

incl. 2.5 m connecting cable and transition tube (dimensions: HxD 44 mm x 38 mm)

If a door opens against a wall, the wall
will be suppressed during the operation
by the operator depending on the
opening angle. If fixed installations such
as handle bars are continuously within
the detection range, the sensor modules
must be adjusted so that the installed
objects do not interfere with the
detection.

A sufficient safeguarding of the swivel
range can be achieved by adjusting the
detection field. Depending on the risk
potential that can be deduced from the
risk assessment, the secondary closing
edge must be protected by further
measures.

Description black silver white special color
Prosecure Opti Safe 700 2 sensor bars with Ttransmitter & 1 receiver 86501070 86502070 86505070 86504070
module each, length 700 mm
Prosecure Opti Safe 900 2 sensor bars with 1 transmitter & 1 receiver 86501090 86502090 86505090 86504090
module each, length 900 mm
Prosecure Opti Safe 1200 2 sensor bars with 1 transmitter & 1 receiver 86501120 86502120 86505120 86504120
module each, length 1200 mm
Prosecure Opti Safe 1600 2 sensor bars with 2 transmitters & 2 receiver 86501160 86502160 86505160 86504160
modules each, length 1600 mm
Safety sensor IRS-4
incl. 2.5 m connecting cable and transition tube (dimensions: HxD 47 mm x 45 mm)
Description silver white special color
IRS-4 350 1 sensor bar with 1 combined transmitter / receiver module, 294350 294343 294351
length 350 mm
IRS-4 1200 1 sensor bar with 2 combined transmitter / receiver modules, 294110 294113 2947111
length 1200 mm
IRS-41600 1 sensor bar with 3 combined transmitter / receiver modules, 294160 294163 294161

length 1600 mm

E-mail: info@fooktsuen.com

Tel © 3998-3721
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2.2 Electromagnetic Lock (EM Lock)

DORMA EM Electromagnets DORMA

Series 3000 N — Standard -

Intermediate Series meeting most of the middle range security needs. Recommended for
the majority of internal doors with access control equipment, as they do not have to be
resistant to heavy attacks.

e Single and swing door installation ¢ Monitored to control the real door status :
e Symmetrical body for DIN-L / DIN-R Locked or Unlocked, depending on model
reversible mounting o Fail-safe security
e Surface mounting or flush fitting solutions, e Dual voltage (12 /24 V DC)
depending on model o First quality steel for no residual magnetism
e Satin anodized aluminium housing and holding, even after many years
o High Quality surface treatment and corrosion ¢ Metal Oxide Varistor surge protection
proof
* No part be subject to mechanical wearing e Holding force : 300 Kg
down

e Delivered with Armature Plate and fixing kit

EM 3000 H

Surface mounting — unmonitored

Dual voltage power supply: 12V DC/24V DC
Consumption: 500 mA /250 mA
Size:

Body magnet (W x H x D): 268 x 48 x 26,5 mm
Armature plate (W x Hx D): 185 x 38 x 12 mm

EM 3000 AH

Surface mounting — Monitoring relay dry contact + red/green LED
Dual voltage power supply: 12V DC/24V DC

Consumption: 500 mA /250 mA

Body magnet (W x H x D): 268 x 48 x 26,5 mm

Armature plate (W x Hx D): 185 x 38 x 12 mm

EM 3000 M

Mortise fitting — unmonitored

Dual voltage power supply: 12V DC/24V DC
Consumption: 500 mA /250 mA

Size, out of body mounting bracket: .@
Body magnet (W x H x D): 188 x 39 x 27 mm <

Armature plate (W x Hx D): 185x 38 x 11 mm

EM 3000 AM

Mortise fitting — Monitoring by built in Reed contact )
Dual voltage power supply: 12V DC/24V DC

Consumption: 500 mA /250 mA

Size, out of body mounting bracket: S%)
Body magnet (W x Hx D): 188 x 39 x 27 mm “
Armature plate (W x H x D): 185 x 38 x 11 mm
Page 2 of 10
DORMA France S.A.S. Europarc. 94046 Créteil. FRANCE DORMA EM technical sheets 06-2004.doc
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1)

Verriegelung EM
sichthare Montage

&)

~ 7 e = -

Door Ser

e P = j
= EM 1800 AH EM 5300 AH EM 5300-2 H
-@ EM 3000 H EM 5300 H NF EM 5300-2 AH
EM 3000 AH EM 5300-i AH

EM 3000 H NF EM 5300-GL AH
EM 3000-GL AH

Wichtiger Hinweis

1. Die Leistung des Netzteils fiir den Elekiromagneten muss ausreichend sein. Siehe Kabelplan
2. Das Netzteil sollte eine ausreichende Spannung liefern kéinnen

3. Dic Gegenplatte und der Elektromagnet dirfen nicht gebohirt oder veréndert werden

@ Line

&)

Important notice

1. The power supply has to be enough for the electromagnet. Loak at wiring notice
2. The supply should ha able to provide a sufficient voltage

3. The armature plate and the electromagnet should ne be dritled or maodified

€

1. La tension d'alimentation doit &tre suffisante. Voir 3 notice de raccordement
2. L'alimentation doit fournir un courant suffisant
3. Ne jamais percer ni modifier le verrouillage EM ni la conlre plague

Montagebeispiele / Typical installation / Exemples d'instal.lation

Winkel (Option)
L Bracket (option)
Equerre de montage en L (option)

ilen Proteciion (L

=

© s
q arriegelung
k\\\ Deor Locking
Z - Verrouillage

@

L., Tar Halteplatte Z-Winke! (Option)

@\\ Door Armature plate Z Bracket {option}

S Parte Céritre plague Equerre de montage en £ support

m g g\QQ@ verrouillage et conlre plague (option]

Tel © 3998-3721 Fax : 3998-3723
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DORMA | Verriegelung EM
sichtbare Montage

Montage der Halteplatte
Mounting of the armature plate
Pose de la contre plaque

Deor Serial)

SehfadbhiBe — SCRFAOna T Helteslatte
Sex-tnlt Armatire olate scrow
Boutin anlivandales  Vis de fization de Iz cantre plague

¢l

U@ e

Hillse
Shrmger
trtretoise

3 Untecleascheiben |
3 Mekailic washer |
3 rondelles méalligues !
2 Grmm schaiben |
2 Rubbar washer |

7'\. 2 renitelles en cantoaoue

@ Line

&

€

e

i

T

AN

Halz-Tir Aluminium- oder Kunststoff-Tiir

Wioodsn door 1 Aluminium or PYC door

Porte en bois Porte aluminium ot PVG
A

Glas-Tir & 10 cder 12 mm

Glastiirschuh {Option)

Glass deor 8 L0 or 12 mm
o ] e 2 U chanpel brackel feption

Porte verrre & 10 ou 12 mm

Cavalier en U (option)

A Die Halteplatte sollte wie oben gezeigt montiert werden.
ﬂl\ Die Befestigungsschraube nicht zu stark anziehen. Die Halteplatte muss beweglich bleiben.
The armature plate should be mounted as shown above.
Do not over-tighten the central screw. The plate must remain flexible,
La contre plague doit étre montée selon les dessins ci-dessous.
Ne pas serrer trop fort la vis centrale afin que la plaque reste souple.

Sous ~gserve de ocifizations

DQEMA’:Y;th + Co.KG CORMA Platz I D-B8255 Enncpetal » Tel, +£49(002333/783-0 =  waw.dorma.com
) Q‘QD Postfact 40 09 D-58247 Fonepetal e Fax 43 () 23337 /93495

Reacliaiion Profteciion (L

;? ?/// E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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2.3 Emergency Break Glass

Dimensions 86Lx86Wx50H(mm)

Standard Structure Fireproof Material, Easy to install

Current Rating 3A/ 36VDC Max

Output contact NO/NC/COM
DEU%‘:“RGEEIEEEE Suitable for Door 100000 tested

Suitable for door Exit Door, Emergence Door

Aptional Accessories Glass, Cover

Emergency Break Glass

10~~+55 (14-131F)

—SSTERE Operating temp
PRESS HERE P Operating humidity 0-95% (relative humidity)

Material Selection Fireproof Material, Sandblast Finished
Color Green
@ Weight 200g

2.4 Microwave Door Sensor

2

MWS-201 ' - = -
+ Plastic Faceplate « Contact Rated: 1 N.C. 1 N.O., DC 30V /3A or
«  Wall or Ceiling Mount AC 120V
« Adjustable Relock Timer « Power Input: DC 12V
« Adjustable Senso[ Range -« Dimension: 86 (W) x 86 (H) x 30 (D) mm

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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3. Lead Lined Door Finishing

Formica®
Doors Collection

e FIRST AND ORiGy, "

<

AN
7) ©
5¥ L, EVOLVINGW\T\'\“\

Racliaiion Proteciion (Lead Lined Door Serial)
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Where style'meets durability.
QurEormica®Doors Collection features 186
laminates:in a selection of eye-catching colours,
nature inspired woodgrain and perfect patterns.

A E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
B Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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= Colors
[\ —
—
©
1.\\ F0949 MAT  F7459 MAT  F2696 MAT  F2255 MAT  F1093 MAT  F2001 MAT
White Brite White Super White Polar White Aries Baikal
F3091 MAT F2274 MAT F2010 MAT  F7927 MAT  F7923 MAT  F2791 MAT
@ Crystal White Blanc Polaire Malibu Folkestone Surf Silver
F7938 MAT F1484 MAT F1994 MAT  F7961 MAT  F7902 MAT  F7858 MAT
Glacier Steel Fox Fog Iron Pumice
©
Fo189 MAT  F7924 MAT  F1535 MAT  F7928 MAT  F2770 MAT  F3202 MAT
Sparta Lead Tornado Mouse Sarum Grey Otter
- -
S———)
\ F7912 MAT  F2297 MAT  F7837 MAT  F2253 MAT  F9266 MAT  F5342 MAT
& Storm Terril Diamond Black Citadel Earth
—
@
F3210 MAT  F5348 MAT  F8238 MAT  F8858 MAT  F0233 MAT  F7880 MAT
Levante Just Rose Heather
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F0232 MAT
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F7845 MA
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Night Shade
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F6907 MAT
Amarena

F2582 MAT
Lilac

F0231 MAT
Peaceful Blue

Thistle

>3
g2
)
5
3

F2828 MA
Tropical Blue

3

F5345 MAT
Viola

F6903 MAT
Cassis
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F7851 MAT
Spectrum Blue

F5323 MAT
Nocturne
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@
F7949 MAT F1534 MAT  F1192 MAT F1040 MAT  F7932 MAT F2273 MAT
@ Soft White Magnolia Porcelana Alpino Antique White Seringa
‘ F1531 MAT F7934 MAT  F0547 MAT F2296 MAT  F2833 MAT F7882 MAT
= Irish Cream Pearl Papyrus Sno White Sandstone Pale Gold
F3050 MAT F7929 MAT  F1803 MAT F8857 MAT  F7940 MAT F4155 MAT
@ Oyster Grey Tenere Just Gold Spectrum Yellow
@ F8751 MAT FO187 MAT  F0903 MAT F1485 MAT  F3209 MAT Fa161 MAT
(& — j Kashmir Cafe Chrome Yellow Sol Terracotta
© -
L F2200 MAT F8241 MAT  F0800 MAT F3236 MAT  F3007 MAT F8820 MAT
Dark Chocolate Earthenware Artichoke Avocado Pale Olive Leaf Green
A F1194 MAT F5493 MAT  F2966 MAT F7853 MAT  F5344 MAT F5343 MAT
@’ Arctic Blue Ocean Grey Seed Possum
F8821 MAT F1998 MAT  F5349 MAT F8245 MAT  F4177 MAT F8755 MAT
% Just Blue Oslo Fossil Marble Green Lime Lemon
~
@)
F8240 MAT F5347 MAT  F7879 MAT F6901 MAT  F5341 MAT F7897 MAT
@ Liquid Glass Maui Dusty Jade Vibrant Green i Spectrum Green

e,

don P

&

Reaal]

F7884 MAT Fa172 MAT
China Blue Caribbean

F8822 MAT F7914 MAT
Denim Marine Blue

F1326 MAT
Capri

F7846 MAT
Grotto

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

F5521 MAT
Deep Sea
F2478 MAT
Bermuda

Tel © 3998-3721

F8796 MAT F8237 MAT
Algae Fir

F8793 MAT F8244 MAT
Green Slate Night Forest

Fax : 3998-3723
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Colors with Wood finish

F0949 NAT  F1040 NAT  F7912 NA F2253 NA
White Alpino Storm Diamond Black

3
=1

F0949 LNW  F1040 LNW  F7912 LN F2253 LN
White Alpino Storm Diamond Black

B
H

Woods

I
L |
|
r
| |
[ I8
F8576 MAT  F1004 NAT  F8579 NAT  F1549 MAT
Blond Cedar Pale Ash Belvedere Beech Tromso Maple
F8s41 MAT  F8843 MAT  F3855 MAT  F2726 MAT
White Ash Natural Ash Clear Maple Natural Beech
T
III |
iy r
.}
1 v
(I
FO190 MAT  F8910 NAT  F8585 LNW  F8844 NAT
Finn Beech Raw Birchply Evergreen Oak Aged Ash
]
bl o
I ! 1l I

) L o

F6930 NAT  F5374 MAT  F5374 NAT

Natural Cane Elegant Oak Elegant Oak

F6149 F5486 MAT  F2884 MAT  F1293 MAT
Light Oak Classic Walnut Vosges Pear Redwood
F5883 F5372 MAT  F8853 PGN  F5887 PGN
Pecan Woodline Vintage Wood Rural Oak Millennium Oak

I

l .

- i 1 o il
F7603 MAT F1079 NAT F5370 MAT F5483 LNW
Bio-Oak Natural Oak Ivory Oak Cross Mocca Firwood

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Patterns
FO193 MAT

x
o
3
°
E]

F8859 MA F3734 MAT
Vintage Brush Radon

2

Woods

TR
N
J_I Tl 0L
J y
F8583 NAT  F5782 NAT  F6932 MAT  F8847 MAT
Carpentry Oak Formal Walnut Macchiato Walnut Jarrah Legno

F9012 NAT  F5373 MAT F5872 NAT
Ebony Nocturne Wood Refined Walnut
[
1 | J
Wi |
| ¥
1 II
F8586 MAT  F8587 MAT  F8588 MAT  F8588 PGN
Cetina Walnut Peruca Walnut Nevada Oak Nevada Oak

F5873 NAT  F8575
Ventura Oak Dark Ash

F8839 MA F8006 MAT  F0873 MA F8848 NA
Ashen Ribbonwood Avignon Walnut Ebony Ribbonwood Blackened Legno

F1547 MA
Noir Cedar

3

2
3
3

F5477 F5488 F8851 F8552

Ebony Oak Cross Smoky Brown Pear Classic Wenge Black Birchply

F1614 MAT

Punga Punga Wood /\ visit formica.com to view full sheet layouts
™

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
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Doors Collection Sretoms

3050x1300  2150x950 2350x950 23501300
Code  Decor Range NCs® RAL Classic LRV Grade Grade: Grade: Grade:
HGP,CGS HGS,CGS HGS,CGS HGS, CGS
FO187__ Kashmir Colors 55010-Y30R - 256 MAT MAT MAT MAT
Fo188 Beaujolais Colors $3060-R 3003 120 MAT MAT MAT MAT
Fo189 Sparta Colors. $3502-B 7040 38.0 MAT MAT MAT MAT
FO190  FinnBeech Woods - - 408 MAT MAT MAT MAT
FO193 Xenon Patterns - - 472 MAT MAT MAT MAT
F0231 _ Peaceful Blue Colors 51030-R80B - 557 MAT MAT MAT MAT
F0232 Juicy Pink Colors $1060-R20B 4003 237 MAT MAT MAT MAT
F0233 Heather Colors. S 2030-R50B - 448 MAT MAT MAT MAT
F0547  Papyrus Colors. S1010-Y20R 1015 775 MAT MAT MAT MAT
F0800 Artichoke Colors $2030-G90Y 1000 486 MAT MAT MAT MAT
FO873___ Ebony Ribbonwood Woods - - o1 MAT MAT MAT MAT
F0903 Cafe Colors $3020-Y20R - 39.0 MAT MAT MAT MAT
F0949 ‘White Colors. S 0502-R50B 9003 815 MAT MAT MAT MAT
F0949  White Colors/ Wood finish 50502-R508 9003 815 LNW LNW LNW NW
F0949 ‘White Colors/ Wood finish S 0502-R50B 9003 815 NAT NAT NAT NAT
1004 PaleAsh Woods - - 621 NAT NAT NAT NAT
F1019 Azur Colors S 2040-R80B - 367 MAT MAT MAT MAT
F1040 Alpino Colors S 0502-G50Y 9010 869 MAT MAT MAT MAT
1040 Alpino Colors/ Wood finish 50502-G50Y 9010 869 LNW LNW LNW LNW
F1040 Alpino Colors/ Wood finish S 0502-G50Y 9010 869 NAT NAT NAT NAT
F1079 Natural Oak ‘Woods - - 49.0 NAT NAT NAT NAT
1093 Aries Colors 51500-N 7047 662 MAT MAT MAT MAT
F1192 Porcelana Colors S 0505-Y20R 1013 814 MAT MAT MAT MAT
194 s Colors 51020-R908 - 633 MAT MAT MAT MAT
F1238 Carnaval Colors $1580-YS0R 3001,3020 157 MAT MAT MAT MAT
F1293 Redwood Woods - - 127 MAT MAT MAT MAT
1326 Capri Colors 53030-870G - 312 MAT MAT MAT MAT
F1484 Steel Colors S 3005-R80B 7040 426 MAT MAT MAT MAT
F1485__ Chrome Yellow Colors. 51060-Y 1018 656 MAT MAT MAT MAT
F1531 Irish Cream Colors $1005-Y50R - 742 MAT MAT MAT MAT
F1534 Magnolia Colors. S 0502-Y50R 9001 783 MAT MAT MAT MAT
F1535  Torado Colors $4500-N 7036 323 MAT MAT MAT MAT
F1547 Noir Cedar Woods - - 103 MAT MAT MAT MAT
Fi548 _ Mocha Cedar Woods - - 288 MAT MAT MAT MAT
F1549 Tromso Maple Woods - - 549 MAT MAT MAT MAT
F1614 Punga Punga Wood Woods - - 8.0 MAT MAT MAT MAT
F1803__ Tenere Colors S1040-YIOR - 630 MAT MAT MAT MAT
Fox Colors $3500-N 7004 424 MAT MAT MAT MAT
F1998 Oslo Colors $3020-B - 339 MAT MAT MAT MAT
F2001 _ Baikal Colors 51502 9002 676 MAT MAT MAT MAT
F2005 Paprika Colors S$4050-YBOR - 127 MAT MAT MAT MAT
F2010 Malibu Colors. $1000-N - w7 MAT MAT MAT MAT
F2200 _ Dark Chocolate Colors 58005Y80R 8017,8019 90 MAT MAT MAT MAT
F2253 Diamond Black Colors $9000-N 901 67 MAT MAT MAT MAT
F2253  Diamond Black Colors/ Wood finish S9000-N 90ft 67 LNW LNW LNW LNW
F2253 Diamond Black Colors/ Wood finish $9000-N 901 67 NAT NAT NAT NAT
F2255 Polar White Colors. S 0500-N 9016 857 MAT MAT MAT MAT
F2213 _ Seringa Colors. S1010-Y30R 1015 707 MAT MAT MAT MAT
F2274 Blanc Pol: Colors $0502-B 9003 828 MAT MAT MAT MAT
F2296 o Colors 50502 9010 858 MAT MAT MAT MAT
F2297 Terril Colors $7502-B 7016 96 MAT MAT MAT MAT
F2478 Bermuda Colors. S 3050-B30G 5021 202 MAT MAT MAT MAT
F2483 i Colors S 4550-R708 5022 93 MAT MAT MAT MAT
F2582 Lilac Colors $1020-R70B - 597 MAT MAT MAT MAT
F2696 _ Super White Colors S 0505-R708 - 812 MAT MAT MAT MAT
F2726 Natural Beech Woods - - 555 MAT MAT MAT MAT
F2170 Sarum Grey Colors $4502-Y 7036 305 MAT MAT MAT MAT
F2791 _ Silver Colors. 51002 9002 689 MAT MAT MAT MAT
F2824 Blaze Red Colors $1080-Y8OR 2002 204 MAT MAT MAT MAT
F2828 Tropical Blue Colors. S 3060-R90B - 183 MAT MAT MAT MAT
F2833 Colors 52010-Y30R - 578 MAT MAT MAT MAT
F2884 Vosges Pear Woods - - 252 MAT MAT MAT MAT
F2962_ Clementine Colors S1080-Y70R 2004,2009 262 MAT MAT MAT MAT
F2966 Opal Colors $1010-G10Y - 66.6 MAT MAT MAT MAT
F3007 Pale Olive Colors. S 3020-G60Y - 395 MAT MAT MAT MAT
F3050  Cygnet Colors. 52005Y40R - 503 MAT MAT MAT MAT
F3091 Crystal White Colors S 0300-N 9016 888 MAT MAT MAT MAT
F3202__ Otter Colors S4005Y20R 1019 344 MAT MAT MAT MAT
F3209 Sol Colors S 0560-Y20R 1017 56.1 MAT MAT MAT MAT
F3210 Levante Colors. $1070-Y40R 2011 371 MAT MAT MAT MAT
3236 Avocado Colors 50530-G50Y - 738 MAT MAT MAT MAT
F3734 Radon Patterns - - 187 MAT MAT MAT MAT
F3735__ Krypton Patterns, - - 353 MAT MAT MAT MAT
F3855 Clear Maple Woods - - 522 MAT MAT MAT MAT
F4155 Sun Colors S 0580-Y30R 1028 497 MAT MAT MAT MAT
4161 Terracotta Colors. 53040-Y60R - 279 MAT MAT MAT MAT
Fa172 Caribbean Colors $2050-B20G - 352 MAT MAT MAT MAT
FA77__ Lime Colors. 51040-G50Y - 566 MAT MAT MAT MAT
5323 Noctume Colors S8010-R70B 5004 65 MAT MAT MAT MAT
F5341 ‘Wasabi Colors $2040-G8oY - 498 MAT MAT MAT MAT
F5342 Earth Colors. S$6005-Y20R 7006 20.0 MAT MAT MAT MAT
F5343 _ Possum Colors. 55005-GBOY 7034 273 MAT MAT MAT MAT
F5344 Seed Colors $3005-G80Y 7032 467 MAT MAT MAT MAT
5345 Viola Colors 55040-R30B 4004 96 MAT MAT MAT MAT
F5347 Maui Colors $2030-B30G 6027 421 MAT MAT MAT MAT
F5348 Energy Colors. $1070-YOOR 3017 239 MAT MAT MAT MAT
5349 Fossil Colors 53005-B80G - 429 MAT MAT MAT MAT
F5370 Ivory Oak Cross Woods - - 438 MAT MAT MAT MAT
5372 Vintage Wood Woods - - 252 MAT MAT MAT MAT
F5373 Nocturne Wood Woods - - 147 MAT MAT MAT MAT
F5374 Elegant Oak Woods - - 350 MAT MAT MAT MAT
F5374__ Elegant Oak Woods - - 350 NAT NAT NAT NAT

F5477  Ebony Oak Cross Woods ; - - 114 MAT MAT MAT MAT

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Doors Collection

3050x1300  2150x950 2350x950 2350x1300
Code Decor Range NCs® RAL Classic LRV Grade: Grade: Grade: Grade:
HGP,CGS HGS,CGS HGS,CGS HGS,CGS

5483 Mocca Firwood Woods - - 320 LNW LNW LNW LNW
F5486 Classic Walnut Woods - - 305 MAT MAT MAT MAT
F5488 _ Smoky Brown Pear Woods - - 148 NAT NAT NAT NAT
F5493  ArcticBlue Colors S 0510-R90B - 718 MAT MAT MAT MAT
F5521  DeepSea Colors 56020-B10G - 104 MAT MAT MAT MAT
5583 Steel Metal Patterns - - 229 MAT MAT MAT MAT
5782 Formal Walnut Woods - - 161 NAT NAT NAT NAT
F5872  Refined Walnut Woods - - 1.0 NAT NAT NAT NAT
F5873  Ventura Oak Woods - - 324 NAT NAT NAT NAT
F5883  Pecan Woodline Woods - - 274 MAT MAT MAT MAT
F5887 illennium Oak Woods - - 267 PGN PGN PGN PGN
F6149  Light Oak Woods - - 290 MAT MAT MAT MAT
F6901 _Vibrant Green Colors $2060-G30Y 6018 321 MAT MAT MAT MAT
F6902 _ Grenadine Colors $3060-YBOR 3016 162 MAT MAT MAT MAT
F6903  Cassis Colors S6030-R50B - 98 MAT MAT MAT MAT
F6907 _ Amarena Colors $3050-R308 4006 143 MAT MAT MAT MAT
F6930  Natural Cane Woods - - 291 NAT NAT NAT NAT
F6932 Walnut Woods - - 158 MAT MAT MAT MAT
7459 Brite White Colors 505028 9003 787 MAT MAT MAT MAT
F7603 _ Bio-Oak Woods - - 430 MAT MAT MAT MAT
7837 Graphite Colors 58000-N 7022,8019 108 MAT MAT MAT MAT
F7845  SpectrumRed Colors $2070-R 3001 159 MAT MAT MAT MAT
7846 Grotto Colors $5030-B10G - 183 MAT MAT MAT MAT
F7851 _ SpectrumBlue Colors $3060-R80B - 134 MAT MAT MAT MAT
F7853 _ Ocean Grey Colors $3010-G20Y - 370 MAT MAT MAT MAT
7858 Pumice Colors S2005Y20R - 60.0 MAT MAT MAT MAT
F7879  DustyJade Colors $3020-B506 - 425 MAT MAT MAT MAT
F7880  Thistle Colors S3010-R80B - 395 MAT MAT MAT MAT
F7882__ Pale Gold Colors 51020 - 712 MAT MAT MAT MAT
7884 ChinaBlue Colors $3020-R90B - 347 MAT MAT MAT MAT
F7897 _ Spectrum Green Colors $3050-G 6024 203 MAT MAT MAT MAT
F7902 _ Iron Colors $3502 7038,7044 439 MAT MAT MAT MAT
F7912__ Storm Colors S6502-B 7015 148 MAT MAT MAT MAT
F7912__ Storm Colors/ Wood finish S6502-B 7015 148 LNW LNW LNW LNW
F7912__ Storm Colors/ Wood finish $6502-B 7015 148 NAT NAT NAT NAT
F7914__ Marine Blue Colors S6030-R80B 5003 92 MAT MAT MAT MAT
F7921 _ Birch Woods - - 522 MAT MAT MAT MAT
F7923 _ surf Colors $1502Y 9002 694 MAT MAT MAT MAT
F7924  Lead Colors $5010-R90B 7046 254 MAT MAT MAT MAT
F7927 _ Folkestone Colors $2500-N 7035 535 MAT MAT MAT MAT
F7928 Mouse Colors $5000-N 7037 250 MAT MAT MAT MAT
F7929  OysterGrey Colors $2005-Y50R - 281 MAT MAT MAT MAT
F7932__ Antique White Colors S0804-Y30R 9001 816 MAT MAT MAT MAT
F7934 _ Pearl Colors S1002Y 9001 737 MAT MAT MAT MAT
F7938__ Glacier Colors $1502-8 - 639 MAT MAT MAT MAT
F7940 _ Spectrum Yellow Colors S1070-Y10R 1023 545 MAT MAT MAT MAT
F7949  Soft White Colors S0500-N 9016 862 MAT MAT MAT MAT
F7961 _ Fog Colors S4000-N 7004,7036 370 MAT MAT MAT MAT
F7966 _ New Burgundy Colors S5040-R 3004 98 MAT MAT MAT MAT
F8006 _Avignon Walnut Woods - - 354 MAT MAT MAT MAT
F8140  Brick Colors $5030-Y70R 8004 169 MAT MAT MAT MAT
8141 Adobe Colors S4030Y70R - 232 MAT MAT MAT MAT
F8237 _ Fir Colors $6020-G10Y - 142 MAT MAT MAT MAT
F8238__ Blush Colors $3020-Y90R - 319 MAT MAT MAT MAT
F8239  Henna Colors $6020-YBOR 8002 137 MAT MAT MAT MAT
F8240 Liquid Glass Colors $2005-820G - 564 MAT MAT MAT MAT
F8241 _ Earthenware Colors S3030-Y50R - 306 MAT MAT MAT MAT
F8242 _ NightSea Colors $7020-R90B - 84 MAT MAT MAT MAT
F8243 _ NightShade Colors SBO10-RI0B - 72 MAT MAT MAT MAT
8244 Night Forest Colors $8010-830G 6012 79 MAT MAT MAT MAT
F8245  Marble Green Colors $4020-G10Y - 277 MAT MAT MAT MAT
8552 Black Birchply Woods - - 88 NAT NAT NAT NAT
F8575 _ DarkAsh Woods - - 112 NAT NAT NAT NAT
8576 Blond Cedar Woods - - 544 MAT MAT MAT MAT
F8579  Belvedere Beech Woods - - 506 NAT NAT NAT NAT
F8583  Carpentry Oak Woods - - 386 NAT NAT NAT NAT
8585 Evergreen Oak Woods - - 313 LNW LNW LNW LNW
8586 Cetina Walnut Woods - - 279 MAT MAT MAT MAT
8587 Peruca Walnut Woods - - 426 MAT MAT MAT MAT
8588 Nevada Oak Woods - - 306 MAT MAT MAT MAT
8588 Nevada Oak Woods - - 306 PGN PGN PGN PGN
F8589  TulaOak Woods - - 129 PGN PGN PGN PGN
F8751 _ Mojave Colors S3010-Y30R - 409 MAT MAT MAT MAT
F8755  Lemon Colors $1060-G60Y - 563 MAT MAT MAT MAT
8793 GreenSlate Colors $6005-G20Y 7009 185 MAT MAT MAT MAT
F8796 _ Algae Colors $5040-G40Y 6025 74 MAT MAT MAT MAT
F8820  Leaf Green Colors $3040-G50Y - 336 MAT MAT MAT MAT
F8821 _ JustBlue Colors $2020-R90B - 452 MAT MAT MAT MAT
F8822  Denim Colors $5030-R90B 5007 161 MAT MAT MAT MAT
8839 Ashen Ribbonwood Woods - - 430 MAT MAT MAT MAT
F8841  White Ash Woods - - 697 MAT MAT MAT MAT
8843 Natural Ash Woods - - 533 MAT MAT MAT MAT
F8844  AgedAsh Woods - - 389 NAT NAT NAT NAT
F8847 _ JarrahLegno Woods - - 15 MAT MAT MAT MAT
8848 Blackened Legno Woods - - 80 NAT NAT NAT NAT
8851 Classic Wenge Woods - - 94 LNW LNW LNW LNW
8853 Rural Oak Woods - - 329 PGN PGN PGN PGN
8857 JustGold Colors 52040 - 485 MAT MAT MAT MAT
8858 JustRose Colors S1010-RI0B - 657 MAT MAT MAT MAT
F8859 Vintage Brush Patterns - - 250 MAT MAT MAT MAT
8910 Raw Birchply Woods - - 485 NAT NAT NAT NAT
F9012_ Ebony Woods - - 96 NAT NAT NAT NAT
F9266  Citadel Colors $6502Y 7039 186 MAT MAT MAT MAT
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Product grades, finishes and accreditations.

This Collection incorporates the following grades of decorative laminate each with its own performance characteristics.

These grades conform to EN438

Formica® Laminate

Sheets (thin) consisting of layers of wood-based fibers impregnated with thermosetting resins and a surface decor on one side
Grade: HPL/EN 438-3 HGP: Horizontal, General Purpose, Postforming high pressure decorative laminate
HPL/EN 438-3 HGS: Horizontal, General Purpose, Standard high pressure decorative laminate

Thickness:

0.7mm (nominal), single sided

Additional flame retardant grades are available on request (please check for available options)

Formica® Compact

Sheets (thick) consisting of layers of wood-based fibers impregnated with thermosetting resins and surface decor on one side
Grade: HPL/EN 438-4 CGS: Compact, General Purpose, Standard high pressure decorative laminate

Thickness:

Single sided 2,2.5,3mm

Additional flame retardant grades are available on request (please check for available options)

Available surface finishes and ded appli

Recommended applications

Horizontal (& Vertical), Vertical and
Surface Finish Description Surface Finish Designation Code General purpose Light-duty horizontal
Linewood LNW w .
Matte 58 MAT 58 .
Naturelle NAT NT .
Puregrain PGN 35 .
General Light Reflectance Value °
The information given in this brochure is Light Reflectance Value (LRV) is a value Sl 1509001 15014001 1S0 45001
correct at the time of publication. However, i ing the proportion of light reflected Quality Environmental Oceupational
as we have a policy of constant product by a colour, when measured under standard Management Management Health and Safety
development and improvement, product daylight conditions. This guidance uses a Systems Management
specifications may change in the future. Visit  scale of 0 -100, where 0 =black and therefore CERTIFIED CERTIFIED CERTIFIED

formica.com, or formica.info for technical
data, as the most up-to-date source of
information. Not all certifications stated are
applicable or available for all Formica®
products. Please check that the product you
require is covered by a relevant certification
oris suitable for your specific application, in
advance of order placement.

Colour system notations
NCS®and RAL Classic notations represent
the closest match available in the particular
system. They may or may not be exact and
are provided for guidance only. NCS and

RAL Classic notations provided have been
established from a standard matt laminate
sample. Please note that different surface
finishes (texture structure and gloss levels)
can have an effect on colour perception.
‘When exact colourinformation is required,
or for cross-material matching (HPL to other
materials), please always refer to an actual
laminate sample in the specified finish.

total light absorption, whereas white =100
and therefore total light reflection.
The main purpose of this value is to indicate
measured colour contrast between
two surfaces, which need to be readily

ingui within an envi (under
static conditions, a difference of 30 units

between two colours is considered adequate).

LRVs stated may or may not be exactand are
provided for guidance only.

Please note

For non-solid colour decors, where there are
multiple colours across the design, the stated
LRV is an average value taken from multiple
measurements across the décorand must be
used with caution. The individual coloursina
pattern, woodgrain or stone design can differ
more than 30 LRV units within the design
itself.

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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The first and original
Formica Group invented high pressure laminates in 1913.

Pioneers by definition, our iconic Formica® brand represents
the quintessence of laminates.

Inspired by life

€202/20 ON3

Laminates entered people’s daily lives and made modernity
dreams come true and accessible. Similarly, the demand for
multifunctional, practical and durable designed surfaces is a
constant inspiration for our Formica® Collections.

At rest, at leisure, at work.

Evolving with the times
The way people live, work and play continuously changes.
Formica Group keep pace with these evolving times through
constant innovation, reflecting global trends and responding to
ever changing needs and habits.

The true original, still surfacing the world.

Disclaimer
General

The information provided by Formica Group
(“Formica”) in this document s solely indicative.
The information given in this brochure is correct
at the time of publication. However, as we have
apolicy of constant product development and
improvement, product specifications may
change in the future. Visit formica.com, or
formica.info for technical data, as the most
up-to-date source of information. Formica does
not warrant that the information in this document
is suitable for your specific purpose. Colour
system notations represent the closest match
available in the particular system. They may or
may not be exact and are provided for guidance
only. When exact colour information is required,
please always refer to an actual laminate sample
in the specified finish.

formica.com

E-mail: info@fooktsuen.com Te

Liability

Formicais not liable (neither contractual nor
non-contractual) for any damage arising from
orrelated to the use of this document, except if
and to the extent that such damage is the result
of willful misconduct or gross negligence on
the part of Formica and/or its management.
The limitation of liability applies to all parties
affiliated with Formica, including but not limited
toiits officers, directors, employees, affiliated
enterprises, suppliers, distributors, agents, and
representatives.

: 3998-3721

General Conditions
All sales of Formica® brand products are
governed by the Formica General Terms and
Conditions of Sale in effect at the time of sale and
contained in every order acknowledgement and
are available upon request.

Intellectual Property

Allintellectual property rights and other rights
regarding the content of this document (including
logos, marks, text and photographs) are owned by
Formica Group and/or its licensors.

Formica and the Formica Anvil Device are

registered trademarks of The Diller Corporation.
©2023 The Diller Corporation

Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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4. Lead Glass Visual Panel and Lead Sheet

Shanghai Shenwang Radiation Protective Equipment Co., Ltd. is the
manufacturer of lead glass and a series of radiation protective equipment
and continuously providing high-quality service to customers more than
15 years.

International Standard

Comply to the international standards of IEC 6133-1, ISO 9001:2015, ISO 14001:2015,
ISO 45001:2018, GBZ/T147-2002, GB/T 19001-2016, GB/T 24001/2016, GB/T 45001-
2020.

The information of major international standard is showing in the Appendix 7 &8.

Note:
The IEC-1331-1 is replaced by IEC-61331-1 as shown.

IEC-1331-1 » Complete Document History
Protective Devices Against Diagnostic Medical X-Radiation - Part 1:
Determination of Attenuation Properties of Materials.

How to Order

Obsolete Revision Information:
Standards We Provide
REPLACED BY IEC-61331-1 - WITHDRAWN IN 2014 - May 1, 2014

ﬁﬂsaﬂng- Reporting, 1ST EDITION - Part 1: Determination of Attenuation Properties of Materials - Oct. 1, 1994
udits

Copyright Compliance

) &g E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Lead Glass Data Sheet

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
Lt P SRR AE

DATA SHEET
ZF2 X-RADIATION PROTECTIVE LEAD GLASS

OPTICAL PROPERTIES

Refractive index Nd 1.67268
Transmission % 550mm through Smm path >80%

Linea Doer Serial)

¢l

= CHEMICAL PROPERTIES
@ d Oxid (pb)
.\\ Lead Oxide Content (p 56%
@ 5i02 42%
MECHANICAL PROPERTIES

Specific gravity (g/cm?3) 4,12
Chemical stability (moisture resistant) 1
Chemical stability (acid proof) 1a | —
Light absorption level 1-3

Reacliaiion Profteciion (L

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

L AR P A R AR

DATA SHEET
ZF6 X-RADIATION PROTECTIVE LEAD GLASS

OPTICAL PROPERTIES

Refractive index Nd 1.75523

Transmission % 550mm through Smm path >80%
CHEMICAL PROPERTIES

Lead Oxide Content (pb) 67%

Sio2 30%
MECHANICAL PROPERTIES

Specific gravity (g/cm?3) 4.77

Chemical stability (moisture resistant) 1

Chemical stability (acid proof) 2a | —

Light absorption level 1-3 /

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Lead Sheet Data Sheet

SRR PR BT AR A E]

Yunnan Chihong Zinc & Germanium Co.,Ltd

Hige R E I

3 & o - -
CHIHONG Zn&Ge Lead Ingot Certificate Of Quality
55 e
NO: 2020773 Certificate No:  CHQJJL 214
T e
T it v AR S PEHE R PATERHE GB/TAGI-2013
Registered Trademark CHIHONG Zn&Ge Chinese Standard
» LME 1-=-
? * Ph99.994 = W ‘5‘ Y()99.994
Code No. LME Sword Code
s
i Pb20-05-Y Q20
Delivery No.
: H
3 (88) 675 » () 325739
Ingots Net WeightNT)
=P VE I () M g (8e)
Dare of manufacrure,/ Barch Net Weight(NT) Bundle Weight Ingots
20-04-27-285 32,5739 27 675
% a2 (%
Chemical Composition
MR 4 AKRT
i 1 Pb ;
Impurity no more than
Barch No (%) A As Bi Cu Sh Sn Zn Fe Cd Ni Sl
: : i (TouD |
20-04-27-285 99,9979 | 0.0002 | 0.0002 | 0.0002 ] 0.0002 | 0.0003 ] 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0021
S s R+ | % 615410 % 120+ 10 5 B0+ 10
Presem::nn Qualified Size | Length 615+10 Width 120+10 Thick B+ 10
Rw:  wam T W R
Inspector: Checker: Approver

Fae: RS 21 R o R
Place of origin:  China + Yunnan - Qujing

IThi: ZWE S EF AT R

Add: The Economic & Technological Development Zone, Qujityg i avinee, P.R.China
X 1]
“E T (Home Page): hetp/ fwww.chxz.com H {5 B : chyxc(@chxz.com
14 (Zip code): 655000 EE\jﬂ‘(Tel): 0874-8966715 8966716 & H (Fax): 0874-8966718
™
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CE Technical Documentation Review Report

Manufacturer:;

Report Number:

Examination intent:

Product(s):

Type(s)/Model(s):

Classification:

Review result:

ol
Shanghai, 2016-08-24 ;QVZK/_

3\

Rev_ 05 20131217

Shanghai Shenwang Radiation Protective
Equipment Co., Ltd.

No.149, Lane 1510, Jidi Road, Huacao Town
Minhang District, Shanghai, PRC

15097024 001

Examination the completeness of the Technical
Documentation according to the requirements of the
Medical Devices Directive 93/42/EEC Annex VII

Radiation Shielding Material for medical use:
Lead Sheets

Leaded Glass

Leaded Goggles

Lead Aprons

Lead Sheets: custom-made sizes
Leaded Glass: ZF2, ZF3, ZF6, ZF7
Leaded Goggles for eye radiation shield
Lead Aprons: SM L

Class !, rule 1
{according to manufacturer's declaration)

During the examination of the provided Technical
Deccumentation (No.: SW/TF-001, Rev A/Q, 2016-05-
298), no Non-compliance according to the
requirements of the Medical Devices Directive
93/42/EEC Annex VIl was detected.

TUV Rheinland (Shanghaj

Daniel ZHU
Leac! Auditor, Produg:t

TUV Rheinland (Shlngjjll) &\ %‘&&\v A

Untemebmensys

TUV Rneiniang @Q‘Q)@

Shanghai 200072, P R China

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Environmental Hazards ﬂf

Radiation Metrology Group, Radiation Protection Division

Health Protection Agency, Chilton, Didcot, Oxfordshire, OX11 ORQ
E-mail: rad. met@hpa.org.uk Web: www.hpa.org ukiradiation
Tel: +44(0)1235 831 600 Fax: +44(0)1235 822 818

Radiological Protection Instrument
Certificate of Calibration
No. 49096

A. Name and address of user:
Corning SAS
Rue Saint Laurent BP20094 Bagneaux sur Leing
77792 Nemours CEDEX

B. Conditions:

Distance from tube target to sample:  50cm
Distance from tube target to detector:  150cm

lonisation chamber used: Exradin A8

Electrometer used: lonex Dosemaster 2580B

X-ray potential: 60kV, 80KV, 100kV, 110kV, 150V, 200kV, 250kV
and 300kV

Total beam filtration: Equivalent to 0.25mm Cu at 100 kV
And 0.7mm Cu at 150 kV

Samples: Lead glass thickness of 3.5mm, 5.0mm, 5.5mm,

7mm, 8mm, 8.5mm, 9mm, 10mm, 11mm, 12mm,
13mm, 14mm, 14.5mm, 18mm, 18mm and 25mm.

C. Traceability:

All the equipment associatad with the measurements performed in this report has calibrations directly
traceable to National Standards via the National Physical Laboratory or UKAS Accredited calibration
facilities. All tests have been carried out in accordance with IEC 6§1331-1:2002 Protective devices
againat diagnestic medical X-radiation. Determination of aftanuation propartias of matarials, BS EN
61331-2:2002 Protective devices against diagnostic medical X-radiation. Protective glass plates and
BS 4031:1896 Specification for X-ray protective lead glasses. In addition the method used is in
accordance with JIS Z 4501: Testing method of Lead Equivalent for X ~ ray protective Devices: 1988
and the results obtained satisfy (as far as the radiological tests are concerned) JIS R 3701:Lead glass
for X-ray protection:1990.

D. Uncertainties:

The uncertainties stated in this certificate are expressed at the 95% confidenca level.

Name of persons performing the test: Mrs J C McClure %

Mr D R McClure W’#:;

Signature of qualified person:

12" May 2008

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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E. Results:

The estimated uncertainties in these values are +3% (based on combined errors) quoted at the 95%
confidence limit.

The samples Lead equivalence was derived using a four point La Grange Interpolation
routine applied to data obtained from known thicknesses of Lead and from each sample.
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Lead Equivalent (mm) at X-ray tube potentials
Samels 300 kV 250kV | 200kV | 150KV | 110kV | 100 kV 80 kV 60 kV
3.5mm Glass 1.00 0.99 1.01 1.14 1.21 1.25 1.24 1.18
5.0mm Glass 1.30 1.29 1.32 1.51 1.68 1.68 1.68 1.67
5.5mm Glass 1.33 1.32 1.35 1.52 1.71 1.7 1.71 1.85
7.0mm Glass 1.76 1.74 1.76 2.03 2.28 225 2.26 2.89
8.0mm Glass 2.09 2.07 2.06 2.42 2.7 268 2.69 N/A
8.5mm Glass 2.14 2.1 212 2.58 2.84 2.01 2.80 N/A
9.0mm Glass 2.33 2.35 2.27 2.88 2.96 2.94 2.95 N/A
10.0mm Glass 2.62 2.57 2.54 2.98 3.34 3.32 3.33 N/A
11.0mm Glass 2.80 2.1 2.69 3.24 3.59 3.54 N/A N/A
12.0mm Glass 3.26 3.08 3.03 3.61 4.00 4.02 N/A N/A
13.0mm Glass 3.28 3.20 3.13 3.73 4.14 4.18 N/A N/A
14.0mm Glass 4.05 3.55 3.51 421 4.66 444 N/A N/A
14.5mm Glass 4.22 3.69 3.61 4.30 4.71 N/A N/A N/A
16mm Glass 4.34 4.1 4.03 481 N/A N/A N/A N/A
18mm Glass 4.66 4.52 4.42 5.38 N/A N/A N/A N/A
25mm Glass 6.51 6.30 6.12 N/A N/A N/A N/A N/A

E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

N/A = Not applicable. X-ray transmission below level of detection.

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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Certificate of calibration No. 49096

The minimum Lead equivalent thickness was determined for a range of glass thicknesses; this was
determined by performing linear regression on the above data.
The estimated uncertainties in these values are =3% (based on combined errors) quoted at the 95%
confidence limit, with the exception of the equivalence's quoted at 60 kV which have an associated
uncertainty of = 10% due to the fact that only two points were available for the calculation.

Thickness range

Minimum Lead Equivalent (mm) at X-ray tube potentials

(mm) 300KV | 250kv | 200kv | 150kV | 110kv | 100kV | 80KV | 60KV
3.5-50 1.00 0.99 1.01 1.14 1.21 1.25 1.24 1.18
50-865 1.30 1.29 1.32 1.51 1.68 1.68 1.68 1.67
70-85 1.76 174 | 176 | 203 | 228 | 225 | 226 | 289
8.5-10.0 2.14 2.11 212 | 258 | 284 | 277 | 280 N/A

10.0-12.0 2.62 2.57 2.54 2.98 3.34 3.32 3.33 N/A
11.0-13.0 2.80 2.71 269 | 324 | 359 | 354 N/A N/A
14.0 - 16.0 4.05 355 | 351 4.21 466 | 4.44 N/A N/A
16.0 - 18.0 4,34 411 4.03 4.81 N/A N/A N/A N/A
18.0-25.0 4.66 4.52 442 5.38 N/A N/A N/A N/A
Greater than 25.0 6.51 6.30 6.12 N/A N/A N/A N/A N/A

N/A = Not applicable. X-ray transmission below level of detection.

E-mail: info@fooktsuen.com
Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.

Tel © 3998-3721

Fax : 3998-3723
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QUALITY MANAGEMENT
SYSTEM CERTIF ICATE

Registration No. 0350120031042R0S

This is to certify that the quality management system of
Shanghai Shenwang Radiation Protective Equipment Co., Ltd.
Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107

Social Credit Code: 913101127472906754

is in conformity with
GB/T 19001-2016 / 1S0 9001:2015 Standard

This certificate is valid to the following product(s)

Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12,2023
FOR CERTIFICATE

Representative: Wdﬂﬂﬂ@&n (7FL, Tower aza, No.?

Shangdi 3 St., Haidian, Beijing)

AT

R i

MANAGEMENT SYSTEM
CNAS CO35-M

A
NOTE: This certificate shall be maintained by regular surveillance audit. ?::‘-:fi& il
The validity of the certificate can be verified by scanning QR code. X "'I;rg; 3
The information of the certificate can be available in http:/fwww.cnca.gov.cn, EL‘,;-'.‘.?}_‘ i
the website of CNCA, and in our website http://www.xqcc.com.cn, [m]gracety

2233233323333232323233233333233332333323323333337 I

@% E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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ENVIRONMENTAL MANAGEMENT
SYSTEM CERTIFICATE

Registration No. 0350120E20626R0S

This is to certify that the environmental management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107
Social Credit Code: 913101127472906754

is in conformity with
GB/T 24001-2016 / IS0 14001:2015 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12,2023

Representative: deﬂm&& (7FL, Tower aza, No.9

Shangdi 3 8t., Haidian, Beijing)

FOR CERTIFICATE

g OF P4 o AT
IR LA
FHR
MANAGEMENT SYSTEM
CMNAS C035-M

NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http/fwww.cnca.gov.cn,
the website of CNCA, and in our website http:/fwww.xqcc.com.cn.
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ENVIRONMENTAL MANAGEMENT
SYSTEM CERTIFICATE

Registration No. 0350120E20626R0S

This is to certify that the environmental management system of

Shanghai Shenwang Radiation Protective Equipment Co., Ltd.

Nanmei Lane, Weixing Village, Huacao Town, Minhang District, 201107
Social Credit Code: 913101127472906754

is in conformity with
GB/T 24001-2016 / IS0 14001:2015 Standard

This certificate is valid to
Manufacture and service of lead glass products (Site Covered:
No. 18, Zexin Avenue, Xingou Town, Funing County, Yancheng City,
Jiangsu Province/Room B, 2/F, Building 4, Lane 88, Minbei Road,
Minhang District, Shanghai).

Date of issue: November 13, 2020
Date of expiry at most: November 12,2023

Representative: deﬂm&& (7FL, Tower aza, No.9

Shangdi 3 8t., Haidian, Beijing)

FOR CERTIFICATE

g OF P4 o AT
IR LA
FHR
MANAGEMENT SYSTEM
CMNAS C035-M

NOTE: This certificate shall be maintained by regular surveillance audit.
The validity of the certificate can be verified by scanning QR code.
The information of the certificate can be available in http/fwww.cnca.gov.cn,
the website of CNCA, and in our website http:/fwww.xqcc.com.cn.
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5. Appendix (Job Reference)
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%%% E-mail: info@fooktsuen.com Tel : 3998-3721 Fax : 3998-3723

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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% FOOK TSUEN ENGINEERING LIMITED

RADIATION PROTECTION - Switchable Medical Lead Glass Window

1 Hong Kong Children’s Hospital (Kai Tak)

2 Housing Authority (Shek Kip Mei Estate), Dental Clinic

3 Castle Peak Hospital Dental Clinic

4 Museum Plus (M+) — X-ray Room

5 | SPCA (Animal Welfare Centre — Tsing Y1)

6 | Kwong Wah Hospital Redevelopment Phase 1

Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.
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#@ B Shanghai Radiation Protective Equipment Co., Ltd.
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Tel © 3998-3721 Fax : 3998-3723
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Racliaiion Proteciion (Lead Lined Door Serial)

2 FOOK TSUEN ENGINEERING LIMITED

@ ® RADIATION PROTECTION - Switchable Medical Lead Glass Window
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I Shanghai Radiation Protective Equipment Co., Ltd.

Job Reference
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THE END ----
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Flat I, 12/F, Block 2, Kingswin Industrial Building, 32-40 Lei Muk Road, Kwai Chung, N.T.




