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Confidentiality and Copyright Statement

This document contains the techincal information for the Free Release Chamber HWM-400,
designed and built by James Fisher Nuclear GmBH in Hamburg.

This manual is strictly confidential to James Fisher Nuclear and is provided for use solely in
connection with the operation and/or maintenance of the equipment to which it relates as supplied by
James Fisher Nuclear. The contents of this technical manual must not be used for any other
purposes and it may not be copied, used or otherwise disclosed in whole or in part to any third party
whatsoever except with the prior written consent from James Fisher Nuclear.

Copyright of this manual and other intellectual property rights including all techniques, processes,
inventions, trade secrets, drawings, designs, specifications, documents, and information concerning
the equipment shall remain both during and after the completion of the business conducted under the
contract the absolute and exclusive property of James Fisher Nuclear.

Whilst every effort has been made to ensure the information within this manual is correct at the time
of publication and is free of inaccuracies and omissions James Fisher Nuclear reserves the right to
makes changes to this manual and to the equipment described herein without notification. The
correct use and operation of this equipment for its intended purpose and in its intended environment
are clearly stated in this manual and all users should familiarise themselves with these requirements
before operating the equipment or bringing it into service.

James Fisher Nuclear assumes no responsibility for, or liability for, errors contained in this manual or
for incidental, special or consequential damages under any theory of liability arising out of the
furnishing of this manual, or the use of this manual in operating the equipment, or in connection with
the performance of the equipment when so operated

Revision
Rev. Details Date Author Version Date Approved
1 18-HWM400-D-E-001 Translation | 16.04.19 Sophie Evans | approved 16.04.2019 | Dirk Marks
2 18-HWM400-D-E-002 g\‘,’:ate HW. | 24.06.2019 | Dirk Marks

© Copyright 2019

All rights reserved at:

James Fisher Nuclear GmbH Telefon: +49(0)40 2286 13§0

D-22525 Hamburg (Germany) Hotline: +49(0)4(2286 139 99

Uwestrasse 12 Fax: +49(0)40 2286 13910

helpdesk@jfrhamburg.com

Page| 1 s S\ gllyasr;:rg:mem
DIN 18011929 A 150 50012015

- ®
TUVRheinland
RTIFIZIERT |

ames runee [

www.tuv.com
1D 9108644555

18-HWM400D-E-002.docx


mailto:helpdesk@jfn-hamburg.com

James Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

Contents
Confidentiality and Copyright Statement ... 1
REVISTON 1.ttt oo et e e e e et r e e e 1
R CT=T =T = TP O P TP PPPPPTPTIN 7
1.1 About James Fishemllear GMBDH.............ooiiiii i 7
1.2 About James Fisher NUCIEAr LEOL..........cooiiuiiiiiiiiiciiee ettt 7
1.3 HWM-400 ProducCt DeSCHIPLIQN.........ccoiiiii i e e e e e e e e e e e e e e e e e e e eaeaeeas 8
1.4  About this technical ManUAL.............coooiiiiiiiiii e 10
T B 1T =11 = PO PPPPPPRPN 10
1.6 Symbols and WItING STYIES.......ccoo i e e e e e e e e e e e e e e e 11
T | (=] /PP PP PPT O PPPPPPPPPPN 12
2.1 General safety INSITUCHIONS.......coiiviiiiiii e 12
22  Safety instructions for the HWMOO............cooiiiiiiiiiei e 13
2.3 Personal PrOtECUOM. ........uviiiieee ettt e e e e e e s et e e e e e e e s e e e aeeeas 15
2.4  Environmental conditions for transport and Operation...........cccccceveeeeeeeee e 16
2.5 NAIME PIALE.....eeiieii ettt e e e e e e e e e e e e e e s bbb r e e e e e e e e e e e e e aaan 16
2.6 Conformity With EU QIr€CHVES........coiiiiiiiiee e 17
3 SYSIEM AESCIIPLON.....iii i e e e e e e e e e e e e aaaa e e e e e e e e e e e e e e e e aasaaaaaaas 18
3.1  Free measurement ChamMDEL............ooiiiiiiiiii e 18
3.2 Electrical and mMoOnitor CONTIOIS..........uuiiiiiiiiiiiieie e a e 19
3.21 MeaSUreMENt ElECIIONICS. ... ... .ueieiiiiiee ettt e s 19
322 Structure of the standard monitor electrical COMPONENLS............occvviiieiiiiiiiiiiiieeeens 21
323 Control cabinet (OPIONAL)..........uveiiiie e a e 22
3.2.3. 1 CaAbNett fIONT.... it 22
3.2.3.2 Electrical cabinet installatiQn..............cooiiiiiiiiie e 23
i3 S BINISOIS .ottt ettt e e et e et e e e e e e e e e e e e e e e e e e e e e e aan e 24
331 L0111 PR 24
3.3.1.1 Functions ad advantages of the Compact PLC...........cccccoviiiiiieiineiiiiiiieeee e 24
3.3.1.2  PLC PrOQIAMMIE. .. .uuutttiitiiieiieeeeeeeeet ettt e et e aeeaaeaaaaaaaaaaasaaasaasaaaa e aeaneenbbbbbesnbsbneeneneeees 24
oo et ® | é\_

tuv.com
1D 9108644555

18-HWM400D-E002.docx o



James Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

332 Saftey devices (with automatic doors and conveyour Only).........ccccevriivieeeeeeerininnnn. 25
3.3.2.1  Safety LASEr SENSAL.........uuiiiiieeiiiiiiiee e e et e s e e e e s e e e e e s s e e e e e e e e aanes 28

3.3.3 Alarm and signal ligNt...........oooi i 29

Bih  SCAIR. . a e e e e e e e e aane 30
3.5 Le@d SNIEIAING. ... .eiieiiieeiiit et ae s 31
3.6 MeasUrNg MALEIAIS.........ccoiiiiiie e e e e e e e e e e e e e e aaaaaaaaaaaaeas 32
T A B 1= (T od o] =R 33
3.7.1 DeteCtor AITANGEMENL........uuuiiiieiiire et e e e e e e e e e e e e e s e e s s e s s s s s nrenrrnnees 35

3.8 DELECHION LIMILS.....ueiiiiiiiiieiitii ettt ettt et e e s s e e et e e e s annneas 35
e B ©70] 017/ o] L (@] o] 1 0] o ) PP P R PP TPPPPPPPPRPN 37
3.10  DOOr MAOIS (OPLION).....uetieeeieeeeieiiteeee e e e e st e e e e s s st e e e e e s s s s be e e e e e e s annbr e e e eeesessnnbenneeeeeaans 39

G 700 I R B To To T =T | [ 1S3 (1Y o OSSR UPUUUR 40
3.12  Additional PeriphErals...........ooo i 41
3.12.1  WOrk Station OPEratiOn.........ccciieiiiiiiiiiiiiiiir e e e e e e e s e e e e e e e e e e e e e e e e e aa e e e s s e s e saaeaanand 41
3.12.1.1  System and communitcation PC.............cooiiiiiiiieee e 41

N B B | 01 (=T = Yot TP P PP PPPPPP PPN 41

G 700 I S @ o] 1o 1= PP UUURPP NP 42
e R == o W o o= Vo [T PP RURPUUUTPRT 42
3.14.2  CaliDration SOUICES........uuiiieiiiiiii it e e ettt e s s e e e s s e e e e e e s s asnrnreeeeeas 42
3.14.3 Camera Surveillance (Optional).............oooiiiiiiii i 42
00 R O o 1 0 1V o P 43
3.14.5 Second manually operated dQQL............cooiiiuriiiieeeiiiiie e 43

4 TECHMICAI DALAL......ciiueieieiiieee ettt e et e et e e ek e e e ekt e e e abb e e e e e neneeen 44
4.1  Measuring CHAMDBEL............uiiiiiiiiiiieiiieriee et sneesrernrssrrresesseeseees s S0
4.3  Further optionNs and @CCESSOMES.........ccooeiii i e e e e e e e e e e e aaaaaaaaens 45

5 SEANUANTS. ... .o e e e e r e e e a e e 46
O S (o) [=Tot i e F= 1o 11 o [T P P PUR PP 47
7 Assembly and COMMISSIONING.........oiiiiieiieei et r e e e e e e e e e e e e e e aaaaaaaaeeaeens 49
7.1 Installation and assembly of the hardware.............ooouiiiii e 49

Page| 3 [ Management
System
DIN 15011929 | A 1SO 8001:2015
e - TOVRheinland
- RTIFIZIERT | (MRS

10 S108644555
18-HWM400D-E002.docx



James Fisher
Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

7.2  Installation and assembly of the electrical SyStem.............c.oovvieiiiiiiiiiiee e 50
7.2.1 MAINS COMNECTION ...ttt ee ettt e e e e e e e e e e e e e e e s s e e e e e e e e s annneeeeeas 51

8  Operation and MEASUIEMENL...........cciii e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaeens 52
8.1  OPEratiNng SYSIEIML.....ciiuiiiiiieie ettt e e e e e e e e s s et e e e s e r e e e e e e s nr e reaeeeesannrrreeeeeeaann 53
8.2 System SOftware HWMOO..........oooi i e s 54
8.3 MEASUINNG OPEIALION........cci i i i it e e e e e e e e e e e eaaeaaeaaaaaeeaeeaaeasssassaaasaannnnnsnnne 56
8.3.1 Normal measurement OPEIALIAL.........cuuiuiiiiirieeieee et e e e e e e e s e e e nneees 57
8.3.2 Measuring operation With CloSed dOOL..........ccoviiiiiiiiie e 61
8.3.2.1 Background measurement with closed doar...................oo oo, 61
8.3.2.2  Background MONITOMNG . .....cceuiiiiireieeee ettt e e e e e e e e e e s e e e e e e ennnees 62
8.3.2.3 Checking for background flUCtUALIONS:............ouiiiiee i 62
8.3.2.4 Loading the measurement ParameterS.......ccueeieeeeeeieieiieeieeeeeeeeeee e eeseseeeeenanns 62
8.3.2.5 Selection of the measurement ParameterS..........cccevriiiiiiiieeee e 62
8.3.2.6 Detector monitoring during the measuring ProCESS.........ccceeeeiuvvrrrnnrrnirrrrnrerereeeeess 63
8.3.2.7 Calculation of the MeaSUIeMENT.............oviiiiiiiiiiiie e 63
8.3.2.8 Check for release Capability.............uuuriiieiiiiiiiiiiee e 64
8.3.2.9 Display of the measurement reSUIL.............uuuiiiiiiiiiiiiieiieee e 65
8.3.2.10 8.3.2.10 measurement ProtOCOL.........cccuuuiriiiiiiiiiiiiiieiiee e 65

8.4  PLC operation / control panel (OptioiNal).............uvviiieiiiiiiiiceeee e 66
8.5  MaiNteNaNCE MOUE........coccuiiiiiiiiiie ettt nree e e nnne e e nneeee s 67
85.1 SERVICE. ... ettt e e e e e e e e nr b e e eeae ] 68
8.5.1.1  PEIPNEIAIS. ...coii it 69
SR 700 0 0 R 1 B S Tor (=T =T o O OO PP PP PP PPPPRN 70
B.5.1.1.2  SCAIR....ciii i et a e e e e et e e e e e nrrareeeeeaaanns 71
B.5.1.1.3  CaAMBIA.. i i i eiiii ettt ettt e et e e e e e e e e e e e e e e e e e e e e e e 71
8.5.1.2  DetECIOISTALUS.....eeeeeeeiiiiiiie ettt a e e e e 72
8.5.1.3  CaliDratiON.......eeeiieiiiiiiieii et e e e O
8.5.1.3.1 BasiC CaliDration.............ooiiiiiiiiiiii e 75
8.5.1.3.2 Energy Calibration.............ooooiiiiiiiii e 77
SR T S 7 T o | ] | Lo 80

Page | 4 [ M
DIN 1S011929
R - TOVRheinland
<) RTIFIZIERT | S

Management
ystem
1SO 9001:2015

| wwwtuvcom
1D 9108644555

18-HWM400D-E002.docx



James Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

8.5.1.4.1 Service backgrawd measurement fUNCLION............cuvviiieiiiiiiiiie e 81
8.5.1.5 Pulse rates Menu (t0 De dONE)........ccouiiiiiiiiiiii e 81
8.5.1.6  DEIECION TS ....iiiiiiiiiiiiiii ettt 81
8.5.2 SE T TING S .ttt r e e e e e e e e e et ee bbb e e e e e aaaaeeeesnnnd 84
8.5.2.1 MeasuremMent PAramMeTEIS........cuuuiiiiiiiiiiiiieieeeeee e e e 85
8.5.2.2 Release PrediCliOn.........c.oouiiieiiii e a e e e e e e 36
8.5.2.3 Measurement ODJECLS.........coo i 87
8.5.23.1  INUCHUE VECIOIS....ciiieiiiiiieiie ettt e e e e e e a e e e e s nbrrneeeeeeaas 89
8.5.2.3.2  INUCHUE. ..ttt e et e e e e e st e e e e e e e enbaneeeeeeeaanns 91
8.5.2.3.3  Gerneral ParamMeter............uuiiiiiiiiiiiiiie et 93
8.5.3 GENERAL ..ttt ettt e et e e e et b aaaaeeaearae 94
8.5.3.1 Password Protection and User Management...............ccooeeeeceiiiinninnnnnennineeeeeeeeeeess 95
8.5.3.2  RESUITS. ...t 97
8.5.3.3  SYSIEM PAlAMEIELS. ... ittt e e e e 99
ST 20 S A o o 11| AP PERP R ROTPPPPPPR 99
8.5.3.5 Service RecOrds (UNUEr PrOCESS) ... .uutiieiiiuiirrereeeaaaiitrrreeeesssiireeeeeessssnnsneeeeessanen 101
8.5.3.6 Measurement protocoll settings (UNder ProCess).........ccoeeeeeciuvrrnrnnrennerirnreeereeeees. 101
8.5.3.7 Shutting down the system (UNAEr PrOCESS)......cccccuuurririiiiiiieriirereereereeeeeeeeeeeeaaaaans 102
8.5.3.8 Import / EXPOrt (UNAEI PrOCESS).....uuueiiieeiiiiiiieiieaeeaaiiiieeee e e s st e e e e s e s sibeneeeeeesanen 103
8.6  MathematiCal FOUNALIONS........ccoiuuiiiiiiiiie et 104
8.6.1 General DEfiNItIONS ........oiiiiieiii e e s 105
8.6.1.1 evaluation ChaNNEIS.........coo i 105
8.6.1.2  UNCEITAINTIES. ...c.itiiieiiieee ettt et e e e nnne e e e 105
8.6.1.3 Propagation Of EITO.........ccooi it e e e e e e e e e e e e e e 105
8.61.4 ConfidencCe INTEIVAL.........cooiiiiiiiii e 106
8.6.2 CalCulation MOGEL...........viiiiiii e 106
8.6.3 CharacteriStiC HMIL..........ooeiiiiii e e 107
8.6.31  DetECHION LIML..ciiiiiiiiiiiiiie ettt e e e e e r e e e e e s eaneeees 107
8.6.3.2  DeteCHON NMIL......ooiiiiieeii e e e e e 107
8.6.3.3 Measurement duration from the detection limit.............ccoociiiiiiiiiiii 107

Page| 5 s Management
Q System
1SO 9001:2015
DIN 13011929 <
R - TOVRheinland
< RTIFIZIERT | AT

10 S108644555
18-HWM400D-E002.docx



Page| 6 [ \ M
DIN 1S011929 -A
R - TOVRheinland
= RTIFIZIERT | S

James Fisher

Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

8.6.3.4 Measurement duration from detection lIMiL............ccccooiiiiiiiiee s 108
8.6.3.5 Calculation of the deCay tIMe..........cuuiiiiiiiiiie e 108

8.6.4 MEASUIEMENT FESUILS. ......eeiiiiiiiie ettt 109
8.6.4.1 Upper and lower limits of the confidence interval.............cccccooiiiiiiiiiiiiieenen, 109

8.6.5 The homMOgENEItY CIItEITON.......eiiiiiiiiiiie e 110
8.6.6 Measurement result display and l0gS..........oouuriiiiri i 110

9 ServiCe and MAINTENANCE .......ciiiiiieiiee e ettt e e et e e e e e e e e e e e e e e e e e e s asnnnn e e e e e e s annrneees 111
9.1  Maintenance Of the SYSTEML.......oiii i 112
9.2 ProAUCE SAFELY......ciiiiii e e e e e e e e e e e e e e e e 113
9.3  Technical dOCUMENTALION. .......cuiiiiiiiiiiiii et e s e e e e e e 113
9.4  General service safety INSIMUCHIQANS.........couiuiiiiiiiiiiiee e 113
9.5  TroublESNOOLING.......cco oo e e e e e e e e e e e e e e e e e e e e e e e e e ————— 114
9.6 Care INfOIMEALIONS ... ...uuiiiiieeiiite e e e e e e e e e e e e e s anb e e e e e e e s annes 115
9.6.1 (307 o1 o SRR 115

LS T A B 1= (= To3 (o]l = L=] o = RPN 115
10 =L £ TP O PP P PPPPPPPPTPP 116
11 Decommisioning / DISPOSAL.......uuuuuiiiiiiiiiiiiiieeiieeeee et 117
12 (€ (0TS 1T 1 PP UEPPRRUPPRURR 118
13 Figures and TabIe LiSIS.........ocuuuiiiiiiiiiiie et e e 119
14 YN a1 gLy A ] = 1T/ Vo £ RPN 122

Management
ystem
1SO 9001:2015

| wwwtuvcom
1D 9108644555

18-HWM400D-E002.docx



James Fisher

James Fisher Nuclear GmbH
UwestralBe 12

22525 Hamburg

+49 (0) 40 2286 139 -0

1 General

1.1 About James Fisher Nuclear GmbH

James Fisher Nuclear offers comprehensive services and products in the field of ionizing radiation to
the global market. Our highly qualified staff have many years of experience in the radiation protection
industry and can competently serve all requirements in radiation protection.

With our specialized engineering, design and manufacturing capabilities, we understand the
demanding needs of our customers and provide the highest quality and service standards for these
safety-critical industries. Our practiced and experienced team specializes in implementing the
individual wishes of our customers through comprehensive advice, first-class service and provision of
high quality and innovative products.

Our product portfolio ranges from portable radiation meters to body monitors, vehicle monitors, small
items monitors and free release measuring chambers. Furthermore, you will also benefit from the
years of experience of JFN in the decommissioning business

If we have gained further interest in our additional products and service beyond the scope of this
document, please contact us and we will be pleased to assist you with your requirements.

1.2 About James Fisher Nuclear Ltd

James Fisher Nuclear (JFN), part of James Fisher and Sons plc, is a well-established supplier of
engineering, manufacturing and technical services within high hazard nuclear environments. We are
able to offer nearly 40 years of experience of providing solutions for technical and manufacturing
challenges that may arise from the nuclear sector. We offer a full suite of services from the provision
of radiological monitoring products, in-house design, works test facilities, instrument service and
calibrations and expert project management for our nuclear clients. From bespoke designs to
complete turn-key solutions, we are able to implement the most complex and critical nuclear projects
safely, on-time and within budget.

JFN strives to deliver products and services to the highest standard and delivers its operations in
compliance with the requirements of the BS EN 1SO9001 (Quality), 1ISO14001 (Environment) and
ISO18001 (Health and Safety) standards.
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1.3 HWM-400 Product Description

The HWM-400 free release chamber is designed for the release of small to medium-sized materials
from controlled areas and can be used as an automated release measurement system. This product
is a highly sensitive measurement can be carried out by measuring the total gamma actitivty in the
material that is placed inside this chamber for measurement. The system described below is on the
one hand as a standard version and on the other as a special version with many extras or options.

Figrr eHWM4 00 st andpaercdi adle sviegrns iaonnd 5weint H eraodla lmas
automatic doors

The HWM-400 has a 400-litre chamber with a 3cm lead shield as standard. A 5cm lead shield is
available as an option. For the Standard design that means that the door is still wit 5cm lead due
to be able to move it by hand. But as special version it is also possible tha hava Iso the lead in the
doors build in with 5cm. In this case the doors are motro driven.

Parts with a volume of up to 400 litres such as piping, tools, measuring instruments and various
material sizes, types and shapes can be measured prior to release from the controlled area. The
measuring chamber is lined with stainless steel and equipped with a scale as standard. The
measurment and processing electronics are intergrated into the upper part of the monitor or can
be houaws into an extra cabinet. Measurement results and parameter inputs are displayed via an
LCD touchscreen display, ergonomically located at eye level.

The HWM-400 is equiped, as standard, with a Uninterupted Power Supply (UPS) that safetly
shuts down the monitor in the event of a power failure and restores to the "ready for measuring”
state after the power supply has been restored. The unit contains backup power supply that
provides enough power, in case of power failure, to complete several measurments. In case of
automatic movable doors only the measurement electronic will be buffered.

When the HWM-400 is turned on, the unit measures and evaluates the background radiation levels
and proceeds to the status "ready for measuring". The background level is contantly updated when
the HWM-400 is not in use. The measurement results can be displayed in IPS and, if a nuclide
efficiency calibration is determined, also in Bq or Bq/ g.
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The HWM-400 is fitted with state-of-the-art electronics that are designed to be easy to operate
and maintain. The built-in maintenance tools help to optimise the system setup and minimise unit
downtime. All JFN GmBH designed monitors can be networked with a central database, where
measurement and maintenace data from a number of monitors can be transmitted, stored and
analysed remotely. This allows for an overview across a fleet of instruments in one central
location.

The HWM-400 has a service mode where various measurement modes can be set up by an
appointed administrator. The software is configurable, which allows for menu contents to be
tailored to each user group and individual adjustment of measurement functions.

An innovative software feature of this monitor, is the ability to display the energy levels of the
pulses from the detectors. The software allows the different settings for background optimization
and fingerprint recognition.

The HWM-400 free release chamber is an easy to use and maintain monitor that allows the user
to quickly and reliably determine the following criteria from measurements:

A Items that require removal from a controlled area are "clean" from radioactive
contamination

A The material activity is below the release value

The monitor is loaded at the front and the measurement process begins after insert of the user at
the display. Background pulse rates are recorded continuously during non-measurement phase.
The background measurement stops during the measurement cycle and continues automatically
after the measurement. When the material to be measured is loaded into the chamber, the user
can select the type of measurement count. The user can choose between a standard quick
measurement or a more detailed measurement. Both options can be easility selected from the
measurement menu, and the corresponding measurment parameters and calibration factors are
loaded automatically.

The measured values are shown on the display and stored in the monitor and / or printed on a
standard printer or label printer, if installed. The software continously checks the status of the monitor
and any deviation from normal operation is shown on the display.

Optionally if the minitor is can also be loaded manually via a roller conveyor, the doors are controlled
via the control panel and the measurement starts after the user has started. A two-sided loading is
possible.
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1.4 About this technical manual

This techincal manual contains all information that is necessary for the operation and maintenance
during the life cycle of the HWM-400 free release chamber.

This documentation is intended for all operating users and summarises the project planning,
installation, operation, service and decommisioning of the HWM-400. This manual covers the
standard version of the HWM-400 and all additional features that can be added to the HWM-400
including optional fixtures and compatible peripherals. If any future options or components become
available for this system, these will be documented seperately. This techincal manual is to be made
accessible to all users who work with the HWM-400 free release chamber.

This monitor has been built in accordance with DIN EN61187, Electrical and Electronic
Instrumentation Documentation.

Please read these operating instructions carefully and make sure that you have fully understood alll
contents before starting operation or maintenance of this monitor.

1.5 Disclaimer

Whilst every effort has been made to ensure the information within this manual is correct at the time
of publication and is free of inaccuracies and omissions James Fisher Nuclear reserves the right to
makes changes to this manual and to the equipment described herein without notification. The
correct use and operation of this equipment for its intended purpose and in its intended environment
are clearly stated in this manual and all users should familiarise themselves with these requirements
before operating the equipment or bringing it into service.

However, James Fisher Nuclear makes no warranty of any kind including, but not limited to, any
implied warranties of merchantability and fitness for a particular purpose with regard to this manual.
James Fisher Nuclear assumes no responsibility for, or liability for, errors contained in this manual or
for incidental, special or consequential damages under any theory of liability arising out of the
furnishing of this manual, or the use of this manual in operating the equipment, or in connection with
the performance of the equipment when so operated.
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1.6 Symbols and writing styles

This document uses the following symbols and conventions:

Symbol Description

Risk of electric shock

Safety instructions must always be observed and
followed: Attention, Warning, Caution

Description in italics Additional note

Description in bold References to another section of the manual

Additional information, user tips with useful information
Writing in a blue outlined box

e : _ Important information for protection against damage to
WA RURERER D ATIURLIERE | (he device or to the environment. Correct operation of
text the system.

Tabll eSymbols and For mat s
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2 Safety

2.1 General safety instructions

The attachment of safety markings (according to DIN safety mark) is for accident prevention, health
protection and general safety, especially in the workplace.

Attention / Danger !

Indicates an immediate hazardous situation which, if not avoided, with result in death or serious
injury.
Serious personal injury and property damage can occur:

1 By disregarding the information labels on the device and contained in the techincal

manual and documentation

T Incorrect installation, handling and operation

1 By unauthorised removal of protection devices

1 Handling of the device by unqualified personnel

Warning!

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious
injury.

I Warnings and hazard statements must be followed

Attention!

Indicated a potentially dangerous situation leading to death or serious illness.
Injuries may result if not avoided.
1 Changes made by unauthorised personnel may void the product warranty with JFN.
1 Maintenance, transportation, storage and installation of the monitor must be carried out
by qualified, trained personnel in accordance with the technical documentation, the
operating and maintenance manual and the safety instructions.

1 Personal injury and property damage may occur if the unit is operated or changed

incorrectly.
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2.2 Safety instructions for the HWM-400

Warning

The total weight of the system, including all installed components, should be considered when
choosing a location for the HWM-400! Ensure that ceiling loads have been considered!

This technical documentation is part of the HWM-400 system. Attention to this manual
is required for trouble-free and safe operation. Furthermore, liability and warranty
claims presume that this documentation had been read and fully understood before the
first start-up. Please keep this manual close to the monitor for reference.

Work on this monitor may only be carried out by qualified and trained personnel.

When lifting the HWM-400, the load at the pick-up point must be considered.

The operation of the system is to be carried out by trained personnel only.

Do not expose the monitor to strong magnetic fields.

Avoid static charges.

Danger

Take into account the load at the pick up point of the HWM-400 before commencing any
movement or lifting!
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Danger

After switching off the main power switch, all 24V DC components will continue to be powered
by the UPS.

Danger

Avoid potential crushing hazards on the doors and the conveyors of the monitor.

Danger

Power input 100-240V:

Power off and disconnect the HWM-400 from the mains power supply before working on the
monitor!

Attention

Always shut down the system PC correctly to avoid data loss.
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2.3 Personal Protection

Personal protection equipment must be worn by personnel, when working on this monitor, to

protect them from injury and health hazards.

Personal protective equipment includes:

Eye and Face Protection

E R
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Dangerous emissions
Liquid splashes
Flying objects

Head Protection

= =

Falling objects
Flying objects

Foot Protection

@
o

= =4 =4

Crushing
Additional grip
Falling objects

Hand Protection

=A =2=2=

Burns

Electrical current
Hazardous materials
Sharp objects

Tab2t ePer sonal

protection

Warning!

Personal Protective Equipment should be used. Failure to do so may result in damage to
health including injury, illness or occupational disability.
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2.4 Environmental conditions for transport and operation
For the transport and storage of this monitor, a temperature range of -20 °C and 55 °C is permitted.
The HWM-400 complies with the classification 1P54.

The monitor is designed to operate at an ambient temperature of between -5 °C and 45 °C with an
85% humidity. Up to 95% humidity may be permitted without condensation. It is important that the
monitor is always operated in a stable temperature environment.

Background radiation during operation must be observed. The monitor measures the background in
pre-defined cycles and updates the background observed accordingly. Fluctuations are also
analysed and reported by the monitor.

For the smooth operation of the monitor, we recommend checking and monitoring the conditions
stated above and keep them as stable as possible.

Follow the instructions in this manual.

Do not work outside of the above operating conditions.

2.5 Name Plate

The name plate is visible on the device and contains the following information:

" 4 James Fisher Nuclear GmbH ) Manufacturer information
%/ 22525 Hamburg / Germany Type: Instrument Name
~ n Tel: «49 (0} 40 2286 139-0 Serial Nr. xx: Serial Number
Fisher www jfn-hamburg.com Order Nr.: JFN Order Number
Type ; Year of manufacture: Year Instrument
(sl
cerial Nr. : ~ Manufactured
Order Nr. ’ 18 03 002 Supply voltage / Current / Frequency
Year of manufacture CE: CE- mark
230V 3,2A 50 Hz qy
100

FiglkreName Pl ate
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2.6 Conformity with EU directives

EU Declaration of Conformity (Excerpt)

The under-signed, representing the following manufacturer, hereby delares that the product has
been manufactured in accordance with the provisions of the following EU Directive (s) (including any
applicable changes) and that the appropriate standards and/or technical specifications have been

used.
The CE certificate can be found in section 1417 Appendix/Drawings.

Attention!

Unauthorised maodification of the monitor, system or software invalidates the declaration of
conformity.
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3 System description

3.1 Free measurement chamber

The HWM-400 consists of a measuring chamber, shielded against gamma radiation, with front
door and the option to include a rear door. A large-scale gamma detector is located on each of the
six walls of the free measuring chamber.

The measuring chamber is designed for containers up to 100kg mass and has a chamber volume

of approx. 400 litres. The measuring chamber is shielded on all sides with 3 cm lead. There is an
option to have 5 c¢cm |lead installed. The measurin
The HWM-400 has a sturdy frame with height-adjustable feet and does not require a special

foundation. Thus, the measuring chamber can be transported to different areas with comparative

ease. For optimum background shielding, the frames of the measuring chamber are filled with

shielding material.

The inner lining is made of stainless steel for optimal cleaning.

The measuring chamber has a manually opening door with safety catch to prevent the door
opening accidentally. An automatic door is available as an option with the 5 cm lead version of
this monitor. Measuring chambers installed with the automatic door option have PLC-controlled
door drivers.

The HWM-400 measuring chamber can be equipped with a second door to ensure a lock
operation and assist in preventing contaminated material exiting a controlled area.

A manual conveyor system can also be installed as an option to the HWM-400 monitor. The
moving of material through the free measuring chamber can be carried out manually or
automatically depending on the conveyor system installed. The measuring process requires input
from the user. The feeding of the material to be measured can be accomplished manually with the
help of receptacles. The measuring process requires input from the user.

Materials and objects can be measured in the free measuring chamber to determine the level of
radioactive contamination. The gamma radiation emitted from the material/object, is measured by
the detectors and converted to electrical pulses which are evaluated by the software. It is
important to compensate for interference, mainly in the form of background radiation, which enters
the measuring chamber despite the lead shielding. Since the signals to be aquired are statistical
events, a corresponding integration time must be observed for each measurement process. This
applies to the measurement of the background, as well as to the process of measurement with
material to be measured, the decision measurement.

It is also important to take account of the measurability of different nuclides by means of
calibration parameters, the varying properties of different items to be measured, as well as the
parameters of the nuclide database. As a result of a decision measurement, the upper value of
the confidence level is compared with the release value. The measurement result is displayed and
can be printed as a measurement report.
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3.2 Electrical and monitor controls
We only use the latest, commercially available components suitable for industrial
environments.

Due to the high technical level we were able to implement in this device, the structure of the
electronics is kept as simple as possible according to today's model.

321 Measurement electronics

HWM-400 Diagram
Standard

rance door: . Int‘ht

sor and lock

i 230V~ / 24V-
+

PLC it
CAN
— Spea‘ﬁ
er def e3 or] LAN System- Tou i E
M USB Hub i — K
‘ PC Display !
Camera

(optional)
— .
Weigh scale Port

small UPS 230V/24V |

Fig8&8reHWMO Standard
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HWM-400

Option with automatic doors and 19” cabinet

ISensors — Doors

230V

—  Light

Detector

USB (per Detector) USB Hub

Safety — Laser
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Inter.Light

CAN
Safety

Emergency stop switch
o control

scanner
System -
LAN PC

Display

Port

HWM Chamber

Fi g&bDeagram of

Control cabinet UPS 230V/24V

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

19“ cabinet

system wik'mbawmeomati c

T Speake’%

Touch—‘

2xusam

+—— 230/
16A

door s

The system is operated from the monitor on the top of the standard version of the HWM-400
chamber. The system-PC is the JFN standard version and adapted to the HWM-400. The
system software, hardware is protected against power failures via a UPS. The measurement

electronics are protected against voltage/power loss via a 24V UPS in the control cabinet.

The inside of the HWM-400 chamber has an LED lamp to illuminate the inside of the chamber.

Where the option sel

ected includes ¢t he

1%h@cabi

control cabinet also houses the PLC, which controls both the | / O ports and the drive units.
The driving units are connected via contactors to safely operate the 230V supply. The optional
monitor doors are operated with 230V. In this case there is a safety circuit that controls both
the emergency buttons on the conveyors and on the control panel, as well as the safety edges

and safety light curtains.

The system PC for calculating, displaying and operating the measuring device is integrated in
the upper part of the monitor or in the lower part of the 19 "cabinet.

Inside the chamber of both varants, a LED lamp is housed to illuminate the chamber.
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Attention!

Power input from 100 - 240V:

The system must be shut down, isolated from the mains power supply before working on the
system.

322 Structusé aotmamidde or el ectrical cCo

The HWM-400 monitor exclusively uses the latest, commercially available components that are
suitable for industrial environments

The monitorés electronic structure, compared to
market, has been designed to be simple yet, effective and functional.

1) miniPLC

2) Weigh scaléerminal
3) Relay for Light

4) USBHub

5) Connection distributor
6) Minius

7) Scale distributor

8) Display

9) PC(not on picture)
10) Speaker

11)USB Ports

12)Indicators

FigbhEgample electristahdsatddultwmr e of t he
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1)

2)
3)
4)
5)
6)
7
8)

9)

10) Door A:open/closed/stop

11) USB Port
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323 Control (opbioetal)

Depending on the options chosen for the HWM-400 free release
measurement chamber, the electrical system will be located in either the
upper part of the monitor (for the standard version) or in the electrical control
cabinet next to the monitor.

If the option for a conveyor or automatic doors is selected, a seperate
control cabinet is incorporated into the design of the monitor.

The monitor can only be operated with the glass door of the control cabinet
open. The monitor door is accessible via a control panel lock. The main
switch and an emergency stop button are located on the control cabinet.
The status of the monitor are displayed on the touch display and material
movements on the conveyor and into the monitor are controlled via the
control panel.

The monitor can be operated by either the touch display or the keyboard.

Cabinett front

Touch display

Keyboard and mouse

Main swith

Emergency stop

Ready to measure indication
Indication for fauld
Emergency reset

Reset for security area

Door B: open/closed/stop

FigareCont
el ement s
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3.2.3.2 Electrical cabinet installation

Fig&ekectrical construction in

1) distribution 8) Lightning chamber, emergency stdgafety

. Laser Scanner
2) Servicesocket

9) ScaleTerminal
3) fuse

10) 24/12V Converter
4) Motor fuse

11) SafetyRelais andbafety light barriers control
5) UPS

o 12) Motor settings
6) 24V distribution

13)2x PLC
7) motor contactors

14) PLC distribution

The measuring chamber itself is connected via plug y
connections with the cabinte, which allows a quick on and &
dismantle the electronics.

1) PC
2) Connectors to chamber in the cabinett

3) Battery for UPS

L a0 &

Fig&cennectors and P
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3.3 Sensors

The HWM-400 free measuring system is equipped with various Input and Output (I/O) sensors.
A number of shutdown sequences are installed in the HWM-400 in accordance with the
Machinery Directive requirements.

3.31mi AL C
the figure below displays the control concept for the measuring system via CAN Bus.

All sensor signals are evaluated and controlled by the PLC. If the automatic door option or
conveyor option has been selected, the electrically driven movements are all controlled by the
PLC. Current status data is output to the touch-display and all travel movements of the conveyor,
if the optio