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Annual Report of Department of Research Reactors and Tandem Accelerator, JFY2005
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Department of Research Reactor and Tandem Accelerator
Nuclear Science Research Institute, Tokai Research and Development Center
Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 26 , 2006)

The Department of Research Reactors and Tandem Accelerator is responsible for the
operation, utilization and technical development of JRR-3(Japan Research Reactor-3),
JRR-4(Japan research Reactor-4) andNSRR(NucIear Safety Research Reactor) as well as
Tandem Accelerator. The following services and technical developments were achieved in
Japanese Fiscal Year (JFY) 2006:

1)

2)

6)

JRR-3 was operated for 156 days in 7 cycles and JRR-4 for 145 days in 37 cycles.
They provided neutrons for research and development of internal and external users.
JRR-3 and JRR-4 were utilized through deliberate coordination as follows,

a) Neutron irradiations of 633 such as neutron transmutation doping of silicon,

b) Capsule irradiations of 2922 such as neutron activation analyses,

c¢) Neutron beam experiments of 5511 (cases * workdays).
According for the plan increasing cold neutron beam strength 10 times, Integrity of
moderator vessel at liquid-hydrogen-evaporation events was confirmed by the stress
analyses. Also, it was confirmed by optical tests that glass type carbon plates
promising as radiation-resistant neutron guides possesses the same performance of
glass plates, and irradiation tests of glass type carbon plates was prepared.
In Born Neutron Capture Therapy using JRR-4, an extended collimator that enable
clinical trials for head-and-neck cancer were put into practical use.
In NSRR, pulse operations of 4 were carried out as planed, to experiment the high
burn-up fuel of LWR. The capsule loading facility Type B was completed for to high-
plutonium-content and high-burn-up MOX fuel.
Tandem accelerator was operated for 182 days to carry out all the scheduled
experiments with heavy ions for internal and external users. The multi-charge ion
injector in the high voltage terminal was moved to the other side in the terminal so that
the beam stability was improved.

Keywords: Research Reactor, Annual Report, Reactor Operation, JRR-3, JRR-4, NSRR

Reactor Utilization, Radioisotopes, Heavy lon Accelerator, Tandem, JAEA

ii



JAEA-Review 2006-036

H &
T N ittt et eh b et e e b e ae e a e te st e b e e R e e ae e e b e e e bt et e s e b e et et e b e st bt aeesre s 1
Lo AEBE ettt ettt ettt e et b e bbb st et e b st se b st et sesesenenebas 3
2. ﬁ%kp&zﬁmiﬁ%ﬁwgﬁamf_ﬁé .................................................................................................... 7
2.1 JRR=B DIFEEETE  .ooooovovevrnsi s 9
D101 R oooooeeeeee oo eeeeeeee e e oo s et eee et 9
1.2 RS C BEIH oottt a ettt et e a s a ettt e ne e 11
RN R Iy = 13
.14 TBUIRAETE oot es ettt b a e st e s et ss s st s sesesaesenes 16
218 TR TTREEBE oottt et s e ae s 18
2.1.6  FEIBIREHTIEIEER O TR oooooeeeeeereeev et v s sttt s bt ssese s s s s s nasenes 21
2.2 JRR—4 DIEBLE TR oottt et ete et seaesesa s e e be st be e base et e e ssebesa st ese s senea 25
2.2.1 FEEE oottt ettt bbbt et s e s e s b s st s s 25
2.2.2  ARET C BEIH oottt b ettt b et a b st s ne e s e et eneetene 26
2.2.3  BREE « DB oottt ettt s et ne b enes 28
.24 THEIBRIETE oottt ettt ettt s s n ettt s s e s b ar et ebe et st esene 30
2.25 K« HREH ... OSSO SO ettt 30
2.2.6 ﬁﬂ%{%ﬁﬂ%@ﬁ@ TEDIRETR oo e e e ettt ettt n s s nas s 30
2.3 NSRR DIEEEEBE oot ees et s e s s s et bbb bbbt st esessene 33
2.3.1 JEEE oottt a ek b et R et n e 33
2.8.2 ST * BEIH oottt a bbbttt b e s et 36
2.3.3 BREE ¢ JDMEER oottt et b ettt b s st s benas 37
2.3.4  FIFBRAETL oottt b et b et n s b e 38
2.4 BT DAMEEEDIERREETE oo saeaes s ese et eae e bbb s nsas st enenenes 39
QAT TEEE oo e se e S 39
242 BSF S BEDE oottt ettt b e bbbt a st as s e et s sae s s snen 41
2.4.3 EET ZBIEREIE  ooooeeeeeeeeeeeeeeeeeee e etee et es e ss s s aesese et s e s s b s seb e et enesenassee 42
4.4 FHETEREEIL oottt b bbb bt s et se st 44
2.5 FEZRHMTITTE oo e 45
2.5.1 JRR—3 WAL T 7 OBRFEFIHDILTE oot 45
2.5.2 JRR— 3 Hil{HREREh I E FSl%E%bIEIE@e%J ............................................................. 47
2.5.3 JRR—3 HTFAEFHIETREIBHZROEIMBE I DERETRHAE e, 54
2.54 JRR— 37ntxﬁ%l1ﬁlp+ﬁfr%%w’ﬁ TR D TEIT oot v e benas 58
2.5.5 JRR—3 W FIREEEAY 7 AEMEA A VIRIAIETESRE e 62
2.5.6 JRR—3 BhE IR BB ZERD T oot 66
2.5.7 JRR—4 HHEHEEZ 9 ABEEZIZE oottt b et enenes 71
2.5.8 NSRRIFRFIFF—NT A =0 FRIERIEIEBEDBRTE (oo 73

iii



JAEA-Review 2006-036

259 ZUF AIIEREEERTFEEDBE LR (s -
2.5.10 #2 T AEEAA T VAN E—LTF A L DOBIEBRDUEE oo
2.5.11 JRC - 80Y - 20T BUZIRBHIEIDE R DBUIE oo,
3. TR B OVMIEERR DT oo ere e e e st s ettt s e essesaesaeeneeneas
3.1 FUARIL oo et b bt ettt b s s et et bernaeeas
3.2 BRISFUI oottt ettt ettt bbbttt b a st n b st
321 JRR—3BITIT BII oo et
3.2.2 JRR—AITEIT DIRIS oottt s st n e
8.3 FEBRFIUM oottt ettt a bbbt a bt s b aene
3.8.1 JRR=BIZEIT DEBE oottt sn st sesaenas
3.3.2 JRR—4AITEIT DEBR oottt sttt
3.83.3 NSRRITIIT BEBR oottt es e ss s e sa s s se s naene
3.3.4 T AHMEEHTIBIT DEBR oot
8.8.5 FEBREDFIFIRVL oot
3.3.6 FEHEIBIET oottt ettt ettt b ettt es et a s
B IREF  BEB oottt ettt ta b st n ettt s e nee s
3.4.1 JRR—3 BRHERIEE DR BB oo
3.4.2 JRR—4 TBEFRIELEDEST « BEME coovereeeereree ettt
3.4.3 NSRR BBHFRMEEDLRST « BEIE oottt nnnas
R 5 = = = U USSR SO UUU U U PRUPRPURUR P UPON
3.5.1 MFPTHMETFBRAEEEIFEREY et
3.5.2 T B AR FEEFTEEEY oottt et
3.5.3 F U T DHBEZREFTEBE oottt
3.5.4 FFFRIFEERRIBIIZEEIZS oottt
4. BFFIF R ONBEERFURBITORBL covvvvvvvvn i
4,1 JRR—3 DEEEALDEITEITE oottt er et se s
4.1.1 TEPEREIRIERTZSZEDBIZE oottt
412 PTHETEEDOFDRIL (A3 T L) e
4.1.8 THHEER S T DBEFE oottt ettt
4.1.4 HPEFAFUEBITBITE oottt b ettt
4.2 EFERBBIFEITDBETE oottt ettt ae e
421 BEBRBIEIROBE e e
4.2.2 BREIMBITOTEEEIL oottt b e
4.2.3 HWHAIEKIZHET 72D OEERBIFEITDOBZE o,
424 ICPIZEDEVHBEHITERMTDBEZE oo
425 BEDOREPIT AREDUEEITIEDTESL oovoeeeereeeereeeeeeereesses s seess s
4.3 TV U BREFBITDBETE oottt ettt
4.4 FTENEEFER BIEIDBUE e

iv



JAEA-Review 2006-036

4.5 T3 FHL188W 18Re ¥ R L —F M OEEHIT D 188Re DIRHE oo, 141
4.6 BT DAITEERRDBIZE oottt ettt ee 146
4.6.1 BEEIEMHT P ECR A A UTEDBAFE oot 146
4.6.2 {KEEEA A FBIRENEZEIIDBAFE oot 149
4.6.3 RNB ] ISOL A A PRDBATE .ooveeevecereicee et reereae s 151
4.6.4 EHFOEIBENHERIEE (TRIAC) ..o 151
165 FIAF v IKT 7 A NI L BRBEIIAOEEE V2 — L OWF ..o e 152
46.6 SNB A F L ARNDDEBA T2 E =B DAERR oot 156
5. BFFEIE R OIERERDZE BRI oottt sa s s ss e se s sssen s 159
5.1 FFFEIENERERE BT OB RBEHART oot 161
5.2 ZZEITIRUIRIIL oottt ettt b et et rerb b bt et sa e e bt eeseaes 163
B3 BB oeeeereeeeeee ettt a ettt a et et s s s st asa e s eb b n s nesanaesens 168
T =125 < s OSSR 183
8.1 EIRIEETT oottt et sttt as et a et te e ee 185
6.1.1 BARETHBIEHSREMEHEL > KX TETFAT (JAEA—BATAN)
DTFFFEEETT oottt sttt b s b e ses b b 185
6.1.2 BARFTHIRHEBEE L % 47T (JAEA—OAP) OFFFEWIT e, 185
6.2 EEEEE. VEAMETT. FTIEZE ettt 187
6.2.1 [7OTHFIHIIT =T B (FNCA) | oot 187
6.2.2 RERRFFEIFE OBRRFLRIRITRD 5 REFEMRICBETFHE - B3 e 187
6.2.3 FEEFFHREZFIREFE oo et 191
6.2.4 HHEFHELEEERTE oot 193
6.2.5 RUBPHEFHIREE BNCT) BT WS oo, 194
T TP TR oottt a ettt b bbbt ettt bbbttt s s et a s s s nesenenas 195
B0 L DRZE ettt ettt sttt a ettt ea et et st et aes e 199
FE B oot 201
1 AR AR BEERORRRE & 2555 oot e 203
£33 2 JAEA—ReESaTCh 58 ..o oeeiiieeeeieeeeeeee ettt sttt esar et e st e st estaesere s enrae e tresereeas 204
FHEE S TEEFETR T oot eee ettt ettt ettt a et s s s anaeee 205
FHBE 4 R B AR ST oottt ettt ettt ettt ettt eae e esenens ....208
FFBE B BT EFRB T cooieeeeeeeeer ettt ettt ettt ettt et et et sttt ae s et sesere et etetenes 209
k6 BFFEE OESs « FIFICET 2EBEHIIOTE oo 210
FHE T FBEL. BEEE oottt ettt ettt 212
8 8 Rk 17 FEE FHIEMER IR U DEMGER oovvrevveenieinns 213



Contents
Preface oo et e e e a s
1. OVEIVIEW ciietieiitieeece ettt ettt et ee e saeb e s sab e s e s bbb e s st e e e ba e s s s ba e s s as s s s b e e e brnbs e brbens
2. Operation and Maintenance of Research Reactors and Tandem Accelerator .........
2.1 Operation and Maintenance of JRR-3 ... et etirteeeeaaeeaabeesetateerrteearabeeebttessabebesaabeas
21,1 OPELALION cvvevieieeeeeeeeieeee et et st st eseses s e seseas st esasssssesesesesssssesessssssesessansseses
2.1.2  MAINEEIIATICE .vvvrrieirieeiiiieieritteeriteeeieeeenieeesotbreessebeessssresssabaesesbbesetbseesarsees e aresenares
2.1.3 Reactor Core Management ...cccccciveeieeiiiieeeereirnrieereeniunreeeeessmrneeesssnnnesessssseiseseenss
2.1.4 RAdiation MONIEOTIIG «ouveveeeeeeeeeeeeeeeeeeeeeseeseeeeeeeeeeeeseeesees e essassssesesesssesessssessssnanns
2.1.5 Water and Gas Managements ..ottt senraneeas
2.1.6 Management of Spent Fuel Storage Facility ......cccccccnvrnnineen. [ESUTRRN
2.2 Operation and Maintenance of JRR-4 .......ccooiiiimiiinis
2.2.1  OPELATIOIL coevvveieerieiiiiriereeeres et eeeerirteressrrreeeeseseabeteeeae s rnseeeee s nraeeeeesanrtetassesaanaseas
2.2.2  MAINTEIIATICE  coroeeiiieiiiee ettt erre e et e et e eee bt e ssee e e sber e s snr e s sesreessabessssanseas
2.2.3 Reactor Core Management et s
2.2.4 Radiation MONITOTIIIE ..cccoiveeiririeeriirireeerierreeessssorareeesessseseesassamsereessassmmeeseesessnneas
2.2.5 Water and Gas Management ......cccceeoviveeeieniriiiereeeecinreceeeesrneeessseneeeeessossenenees
2.2.6 Management of Spent Fuel Storage Facility ......ccccecvniiiiiiiniiinininiinnn,
2.3 Operation and Maintenance of NSRR ..o
2.3. 1 OPELALION vveeieiuieeiiiireeeerie e rtce e et eeertre e ete e s esbeessabeeessss e s e sra e e e ereeesneessserbe e e s raee s
2.3.2  MAaINTEINATICE  ciiviiiiireiiiiieite ettt ettt e e aee s s b e e s ba s b e s e st eanes
2.3.3 Reactor Core Management .......ccccceeeenennn reeeeerreeirare et eee e aaeeaaae e naaaeeabeeeentbreens '
2.3.4 Radiation Mo"nitoring ...........................................................................................
2.4 Operation and Maintenance of Tandem Accelerator ...........cccovvviiiiiiiinniiinnnnnn.
2.4. 1T OPELALION 1iiiviiireeeiiiieisiireeeerrsierreeessstrereesseeeeeeeeeesrareeeesssisbsesessasbuneeeesassarsnsessssmanees
2.4.2 MAINEENATICE  .iiieeieriiiirrererreriieteeerenitreeseesierteeesessnreeeeesennrseesesssisnseees et e
2.4.3 High-pressure Gas Handling System ........cccccvviiiiiriiieeniieenecrceee e
2.4.4 Control of RAGIATION ..uveviieiiiieesiiiieeceee ettt srecee et e s ceseanne s save s e srane s
2.5 Major topics of Technical Development ......cccccoooiiiiiininiiiinniiiiies
2.5.1 Improvement of the Temperature Control of Secondly Cooling System
at JRR-8 oo e erte e eee— e et et e e eae et b e st eereeae
2.5.2 Trouble of S-1 Control Rod Drive Circuit at JRR-3 ..o
2.5.83 Trouble of Ventilation and Air Conditioning System for The Reactor
Building at JRR-3 ..ottt s s
2.5.4 Replacement of Process Control Computer Terminal at JRR-3 ....................
2.5.5 Repair of Cold Neutron Source Helium Compressor Oil leakage in
TRR G ottt et b s s a s et
2.5.6 Renewal of Cold Neutron Source Moderator Vessel in JRR-3 ...l

JAEA-Review 2006-036

vi



JAEA-Review 2006-036

2.5.7 Recurrence of Control Rod Insertion Failure in JRR-4 ......cccciiniiinninnnn. 71
2.5.8 Development of NSRR Reactor Pool lining Mesurement System ................ 73
2.5.9 Increase of the High-voltage Terminal of the Tandem Accelerator ............. 74
2.5.10 Improvement of the Beam Transmission along the Injection
Beam-line of the Tandem Accelerator .......icc.ccccccemviiniiiiiniiniiiiiii i, 76
2.5.11 Modification of Spent Fuel Transport Cask JRC-80Y-20T ......cccccocvvevrinnnene 80
Utilization of Research Reactors and Tandem Accelerator .........cccoeiiivniinnnnnnn. 89
3.1  Status of UtIlIZAtI0ON .eoeiiiriiiier ittt esairae s seaare s s snarees 91
3.2 TrTAdIAtION .eveiiiiiiiiceiieeeeeee ettt ee e et ee et e et e ebe s e bbb e e ab e a e s aan s 95
3.2.1 Irradiation in JRR-3 . 98
3.2.2 Irradiation in JRR-4 .t 98
8.3 ExXperiments ... et 105
3.3.1 Experiments in JRR-3 ....ccoooriiiiiiiiiriiiiiiiieeees errrteeeeeeerraeeaerrrreeearrraes 105
3.3.2 Experiments 1n JRR-4 ..o 109
3.3.3 Experiments in NSRR ... 109
3.3.4 Experiments in the Tandem Accelerator Facility .......c..cooccceeiiiiiciiiiiiieennnnnenen. 110
3.3.56 Status of Utilization in Laboratories ..., 112
3.3.6 Medical Irradiation ..ot 114
3.4 MaIntenanCe .....cccevceeerrrerieereererieeereenrerteee e sreenee s esrasese s sans e verrrreer e brrreesetneeeeas 115
3.4.1 Maintenance of Utilization Apparatuses in JRR-3 ... 115
3.4.2 Maintenance of Utilization Apparatuses in JRR-4 ......ccovvvvviviinieennnnneen. 116
3.4.3 Maintenance of Utilization Apparatuses in NSRR ... 117
3.5 Specialist Committee for Common Utilization of JAEA’s Research Facilities.120
3.5.1 The Specialist Committee for Neutron Irradiation ..........ccovvirieeineineennn, 120
3.5.2 The Specialist Committee for Neutron Beam Utilization ............... crreerrees 120
3.5.3 The Specialist Committee for Tandem Accelerator ..........coccoveeeeevcvvveeervvnnennn. 121

3.5.4 The Specialist Committee for Medical Irradiations at Research Reactor..124

Upgrading of Utilization Techniques of Research Reactors and

Tandem ACCEIETATOT  .ooooiiiiiciieceieee e eereee st ee st e e sre e e s snee e s e sabee s srae e ssabaessabaeenans 125
4.1 Development for Upgrading of JRR-3 Cold Neutron Beam Utility .................. 127
4.1.1 Basic Design of a New Moderator Vessel ......ooccoiiiiiiiiiiiiiiniiineeiieene 127
4.1.2 Basic Design of the Efficient Guide Tube to which 3Qc
Super Mirrors are applied ... e 128
4.1.3 Development of a Radiation Resistant Super Mirror ........ccocoveevevvveeeeenninen. 129
4.1.4 Development of a Cold Neutron Bending Device .....c.cccocevriiinicccnniininnnnees 130
4.2 Development of BNCT Technology ...t 131
4.2.1 Upgrading of Irradiation Techniques 131
4.2.2 Upgrading of Techniques for Radiation Dose Evaluation ........cccccoccennneen 133

vii



JAEA-Review 2006-036

4.2.3 Technology Development to widen the Applicable Scope of BNCT ............. 134
4.2.4 Development of Techniques for Determination of Boron Concentration
DY TOP oottt e et bbb re e 136
4.2.5 Development of Techniques for Estimation of the Whole Body Dose
Of the Patient ...ccccvvieeiiiiiieeeiieeieceecit e rereereene 136
4.3 Development of Irradiation Technology for Semi-conducting
Silicone ProduCtion ..occeceeiveeerieiieeieeiriieentisieeiinie et sns st ssassrae s e 137
4.4 Production of NSRR Capsule Loading Facility Type B ..cccoovvreiiiiiinicinnninnnnnen. 138
4.5 Development of an Alumina-made 188W/188Re Generator ...... e 141
4.6 Accelerator DevelOPmMEent .......cccovvivemriernieeeniiiiieeie et sieessaee e s siae s e 146
4.6.1 Development of the In-terminal ECR Ion Source .......ccooviivirivrininiininnnnne. 146
4.6.2 Development of Superconducting Twin Quarter Wave Resonator for Acceleration
of Low Velocity Heavy Ions ....cccceveerieeniniiniiiiiiiiicnicnieninnic st 149
4.6.3 Development of the ISOL Ion Source for the RNB Project .......ccoceeviinins 151
4.6.4 Accelerator Development of the TRIAC ....coooveiriiiinniiiiiiccirccce 151
4.6.5 The Development of the Control Module for the End Devices
by the Plastic Optical Fiber ... 152
4.6.6 Production of Metal Ion Beams from SNB Ion Source .....cccccevviviviiininnnnnnen. 156
5. Safety Administration for Research Reactors and Tandem Accelerator .................... 159
5.1 Organization of Safety AdmINistration .........ccvciriiiiiiiiiinninieics e 161
5.2 Present Status of Safety INnSPection ......cccevviiiiiiiiiiniiniiiiii e 163
5.3 TLAIIIIIE  covveeerreerreeeriueeeeesteeenteearnessineesbaeestbeeesas s ese s s ae e b s e saad s b e s e s b s e abbeesbbe e e s e e e anasneseraenes 168
6. International CoOPEration .......cccccereereeriiiermiieeniesiiitiiie et e s be e sae e e nens 183
6.1 Bilateral CoOPEration ......c.ccccoeeiiiveierrerienietesriiesesesess e stestesrs s srrs s sassasesean 185
6.1.1 JAEA-BATAN COOPEration ....cccceeeeevieerieeniiiiiiniiinitiiiriiessissneessssesisesesssesssessneneens 185
6.1.2 JAEA-OAP Cooperation .................. eeenrereereaieareeeeenaate s e rateeeeesannteeeeeeseanranarenibae 185
6.2 International Conference and Symposium ..ot 187
6.2.1 Forum for Nuclear Cooperation in ASi& .....ccccccomirernriniieiinnineniiienniecnren e 187
6.2.2 Investigation of Meausers to Ensure Research Reactor Safety
against AGeiNg ISSUES ..cooierrivniiiiieieiccn e e 187
6.2.3 Visit Program of MEXT/NSRA Nuclear Safety Experts .....ccccecvvvcviiiniiiiniinnieninen, 191
6.2.4 International Conference on Neutron Scattering ....cccooeeeveerevvreeeeeiiiiiiiiieeneniecnnn 193
6.2.5 Cooperation in Boron Neutron Capture Therapy ..........cccoccorevereereererereererescrnenes 194
7. CONCIISIONS 1iivveriiiiiriiiiiie et er e eteeeerreeesieer e et eeesnr e s ssaasssabassesbtessabessesansssannessetnbaseesabsennnes 195
TS P o § Y AU SO ORI PPt 199
ADPENAICES. .viviereerieierieritertiresee ettt e st e et e bttt b e s bbb bRt d et e s b e a e e an e b e aean e 201
Appendix 1 Organization of the Department of Research Reactor and
Tandem ACCelerator ..o iieerirrereiere et eeieeeereeeeeeesereeeesressesaresessnnesesaess 203

viii



JAEA-Review 2006-036

Appendix 2 List of JAEA-Research Reports .....cccccviiiiiniiieiiiiiiieec e e seivee e eeieeee e 204
Appendix 3 List of Papers Presented at Meetings .....cccooveceeerviiniiriiinvieeereininereesrnenerannns 205
Appendix 4 List of Published Papers .......cccccveeeiiiciiieiiiiniieee e eernre e e e seinnnee e 208
Appendix 5 List of Granted Permissions on the Laws and Regulations Concerning

ALOMIC ENBIZY coiooiiiiiiiiriieeeetteettrtte ettt e e e rae e e e e e e e e e s eee s s e atanarraaaeaeees 209
Appendix 6 List of International Cooperation Concerning Operation and Utilization

of Research Reactors and Tandem Accelerator .........cccccvevevvvirivenvennnnnnnnn 210
Appendix 7 Commendation, Applied Patents ........ccceevvveeiniivieeeiniineeeninnns T 212

Appendix 8 Plans and Outcomes in Services and Technical Developments
(latter Part) ....cccceeveveereeeeieeseeinns et et e st e e e st ete et et e et e st et e eneenes 213

©ix



This is a blank page.




JAEA-Review 2006-036
E -

IHE T, B o JRR-3 (Japan Research Reactor-3) % U8 JRR-4 (Japan Research
Reactor-4) Z A2 )FHE & L CEBREHE L T & 7223, B4, 2005 48 10 A 1 B B AR 7 A 5EH
FEHERERE R IT. PRI IEREET S LTonE O JRR-3 KU JRR4 (/12 NSRR
(Nuclear Safety Research Reactor) s (NEEA 2> &N T 5 & T LANEERO A gk % @R 2L
THEWEB L IpoTr, MEEIX., T OE2FANAOFIAIICHET 2 L & bic, ERERUFIHIICET S
BB EITV, £, IVFT7A4 Y b—7RHACET AR EERT2HETH 5,

JRR-3 1. KM Y T KBRS H 7 — VB ER&EHIT) 20,000kW, 1 REEIKF O H E
BRI 42°COBENFCh 5, JRR-4 1, KIRHE D 7 L BAKBOERM A A I v 77— AT ER
77 3,500kW. 1 W EIAE.OH 0 EHIRE 4ATCOMTEFE Th b, b OFRIFIL, JR-1H O
7%« PSR LRI O O RFFFEMEER & LC, FINFAZE T C < (R%, EXEREDEERIIZ
U, ZAfrge, B - BB, EREORFEROBRELOCAMERICERR L TX 7, NSRR
. FEE AR AT OFE o H 71(23,000MW) % BRRFIZ HH U, BRACKFIREL O RS BE S lscy D 258 %
HRDEREFEMT DMEF TH D, ZOF TOERBEREZEIZ, RTFLEZARICLST,
FUGEBRAESRICET 2 LR NRE Shiz, &7 AL, RGO RIS
T, FTNRIRZT TR K%, EXEREOHFEFAICHEL, B ICLDICE DR FEYHE,
BAv, O o EBORICER L TE 7,

YR LTI, 5% bIRTF 28O BRORERM 2B IV T, eimOMAIR - 56EH
TR B R N E R T B K E DR FEERE CIT 2D L 9. MIRIF R OF 7 LIHERDRE « &
EEE N VR EHERICE D D & LB, HROFFREZEN Lizkiem L FROEE/ER S -
DO RHED B = L L B AT UFRROCEE 2 ED TN D, ZOEKFEHIEIX,
TR 1 TEEOEEAFRRCEELZUTO LB ED, ThbeEl LT,

(1) JRR-3 12D\ Tk, 74 7 VORiFEFEREZIT O, 5 L17 RIREIORYEL FE L3 0 (2
s D, '

(2) JRR-4 1225V TIL, 41 Y4 7Okt AEEREIT ),

3) M ORIBIZ 2V TiL, JRR-3 X JRR-4 W OVEBRE DMz 3tH, JRR-3 M TIRIERE
DEE - REELEEZK D, F7-. JRR-3 B TIREBBBM RO E T T T 2,

(4) BrgelE OFRERIZ OV T, FEREREIORMERFOUEL T T T D,

(5) WIFEIF OB ELDOBAFBAFIC OV TIHE, JRR4 & Aok v R Pl iRk O B RATIE O
- D D EBRRR RO m 21 5, JRR-3 ORHAOBELE LT, BTHET E—L3ED 10
L DEARBAR 2k B, |

(6) NSRR (2 2oWTid, BBl 23T Mase 7 N — 7 OERFEICE S BB ER T 5, .
B 72 VAR OBER ORI 7 VEMEEE ORELR T T T 5, ,

(1) Z v F BIGEIBRICOW TR, FIAFOEBRHBICESERLERT 5, BEHEMEA IR
FEBRERE (TRIAC) OFIAZIET 5, BINBERTIX, SEES — I T NVOLEA F L R» 5
O B — LRI T A AV IRORBMEEE 21T,



JAEA-Review 2006-036

R, WEEE 10 A 1 B o BARFRET O O E LRI NSRR X OVF 7 LIEES O E
B PR, FARBRFEIL. 1B H AR F ORI ORFIFRZ 2T L O ER RO b & £
INEbDOTHDIN, ThHIZONTHOARBUCED THRET D,



Overview

JAEA-Review 2006-036



This is a blank page.




JAEA-Review 2006-036

WEAE, 2005 4F 10 A 1 B 0 FARETF ABFRBSEMER R %13, DFTEIR IR S0 N A S
& LTZvE TO JRR-3 % U JRR-4 |21 2 NSRR (Nuclear Safety Research Reactor) & VE A
AL RNET % 5 2T NNHBROA IR 2 TR 5 HWE &7,

ATAEEE, AR 16 R ORI BV TiE, JRR-3 TiX, 7 % 74T 182 A MO &FEFIH
L2 B &RV R L7z, JRR-4 Tid, 41 %A 27 (150 B, 118,/ %A 7V H HiEdR) o
[ R % 3 E 3 0 AR L7z, BFFRF ORI T, JRR-3 Rt JRR4 AW T, HREHE
B 6411, % % 7B 2,546 1, FEBHIA TIIEFIH H¥ 6,027 1F - B ORAERERH -
oo WRAFOBEELORIRBIE CIX, MPHETF U — 2 10 L% BEEL LT, FHETORE
MEBORRERBLT D2 &, ROPFEFICEERI T — 2052 L T, REAELE
DOBRFMTE— AL B RELEHE, JRR4ICBVTIE, &Y RPHETHIEIEE (BNCT)
O RIERIC AT T, BNCT BEIL 2T LoD, BEEEY Y OEiFE DT,

S D RTE RO BAF AR EIE IR A GRS 5 & & bIT, RSERF O B L0 PSR & FIHED B
Zll L, BEREIESEE L LT, K 17 FEOFELEFROEIREEEZLTO LB
VED, TNOEEmLTEE,

(D) JRR-3IDWVCHL, 79 7 A OMRIAEIE 1T 5, 5 L17 SRk O BUE 2 38 60 1
Ehid Do

(2) JRR-4 (2D T, 41 VA 7 VOl SRR LTS,

(3) FFFEFE OFIF IOV T, JRR-3 K N JRR-4 W OERE ORI . JRR-3 1 L IR
R4 - EEEEE RS, $io, JRR-3 WP TIREE RN AR OLHRE T T T D,

(@) BFFRIF OBAFEBIC OV TR, HRFRB OME RSB OREL T TT 5,

(5) W O & EALOFEMBIFRIZ DWW TIEL, JRR-4 % AV 2R 7 R TRk O BRI O
7= 3 D ESRIBFEAR D 1F) - %380 5, JRR-3 ORI ORE(LE LT, BT ©— LHRED 10
AL DEIBARE 2D 5,

(6) NSRR 120\ Tl MR 2 3FARIZE 7 /b — 7 O ERF IS Wl 2 T 5, F7e,
BT T VR OBWER OE A 7 VR OREE 52T 95,

(7) & 2 F DINHESIC W T, R OEREEC S GERE EMT 5, B 4 i
EBREEE (TRIAC) ORAEBMT 5, HIFHRETIZ, MEES — I T AOSAlA 4 H» 5
D B NEREERRIC T A A PR ORBABEE T,

ZOFER, LEROESKROHFBHEFIHE B B L, ERERIIUTO LR Thol,

(1) JRR-3 TIL 7 %A 7T 156 BHED, JRR-4 Tix 37 YA 7 /L C 145 A Ok I fHEiE 21T
WSRO RMET 2R LRI E IR L7z,

(2) JRR-3 X' JRR-4 ORagRILFAIC oW THERZRRE LTV, U a VRFESORNAE 633
., BIHEST SO X ¥ 72V 2,922 fH, T v — A EBRFH CHRSE~FH B 5,511
- BRI Lz, JRR-3 B TIREBBEM BHOTHMETT L,

(3) JRR-3 DHHMET & — AIREE 10 fHLEHEIC OV TIE, WA KTENEE U5 OB MERERE
MR OIGIIFNT % T L= O FHER U, WHSHRPETEE L LTI 7 2R
AR BRI, AR LD RO T AERO b D L RSO R TE 5 L 2



JAEA-Review 2006-036

BTDL LT, TORNRBRERLZET L,

(4) JRR-4 % f1\»% BNCT (B9 2 R IR OB TliE, kxR~ EA % W REIZT 27200
BABASE D—BR L LT, BT ~DORFEZ I T A E2 Y A—# 2R LT,

(5) NSRR i%. ERRBEE OBRAKFBREI 238 E Uiz 4 BIOSVAERZHE R Fig L, £
Too BIEKA 7R VER S O RUE K O B0 EE B BEE © MOX BN Le 77k VT 5
EBROBELZTT L,

(6) &> LNNEERE 182 H OMEEA TV, SHE LA TCOERERZZTL, #ENADOEA
I AW EBRRICERR Lz, £, BBEX — I T NVOSMMA A U IROBR B E % FE
L. RERSAMA A I Lz,

R VWEE 10 A 1 B o BASRT OB FEME 0% 2 LT 0> NSRR X OVZ > 7 A Nkiss o0 i
B R, BT RS, 1A B RRTF AT OB FFEETER R OWEREN RO b &
ENTEbDTHDH, ARZEOTHETLI L L L,



JAEA-Review 2006-036

2. WFFERE K QIR AR O s B

Operation and Maintenance of Research Reactors and Tandem Accelerator



This is a blank page.




JAEA-Review 2006-036

2.1 JRR-3 D:EEEHE ,
YRR 17 EE OB - WEEEOMEE 22 2.1.1 KIIART,

2.1.1 &85

SERR 17 4EEE ORI FRERIE, SRk 17 4REENFeim s BB EIC S & 794 2 LT 182
HioEd: (141 7L 26 HRx7=182 B #FEL T\, LUTOFEIMEIEDTZ0 156
ARBOMER & 2T, |
(1) B E Y — R 7 o PRI & B TR L

SRR 1T4E 4 A 11 B S-1 SEESEI/ERARREE L T L, HFIF 2 ek L,

(2) FSEBERIEEMRE I X A FEE L
SRR 17H# 5 H 10 BFEEHRKRER I D EENRA L, SREITI DR TF %2 FEis
iR DY il

(3) Mt TIREEEA Y v AFEREIIR A I X B TSI
R 1745 6 H 19 B HHETIREEA~ Y 7 AR 2 58 oX = r—gelinh
USAZIR D (2 HIEEHORNASTAE L, THE 1 26 (CEEEG 0 B2 570ET
i % FEE IR L s,

(4 BARKECLZEHEL
ERE1TAE 7T A 7T HE TS BRRFEEBIC L Y gEiFi LT,
WA 1746 10 A 19 BHEIC L0 BEME IR LTz,
AAEE DBIRFER AL 2.1.1 FICHEIMEIEZE 2.1.2 BIORT,



JAEA-Review 2006-036

28 3A

[185 A

12H

58 68 78 8H 9A 108

48

|17i'£

TRk 1TEE

%92.1.11

S L______] ¥
2
£ m %3 [
1 Ex
¥l e .
b4 i ]
H o iné oK N
i ol o o
1ig
ﬁ 2 o
|| g H
o *®
E
& =
o3 el
EJ_: # W 4 [N
b
m
2 - ~| ¥ EH
KR — K4 © =
ar § ¥ E
= ~ ¥
- c Pl x 0 B g
% <
nl — = 4 B aHE X o
: :
iy m
- _ ¥
G 28X
Lg
=k = & il
{fn H OzufY
S i |8
m: ” A gmey
© & 1) #®|3
|| g 2 " X|8
N 2% T It N ﬁ
Wi b
8 ] 2 ®
2 T m ?’\’f mf~ g
Ltetetety o ] g
Te%eted 3
aletatasy N Hlo ]
N &=
|| $ hi o
N %< Q
N s 1 — ¥l o
o (] Xl
s o | BWEES
et 4 @~ v
::::- -y g, || ozop&
A <+ |
?d. @! H
et ™
Suleleds! [ #]  Euomr mg-wE
T = - Rl T
wl g | ] smwe
" X
= | BREREIOEL
N g
B © B EEEE | EEES
3 ] mmme | HEs
£ see- | §9G7
L 5 — %
| Efif® B 4 f- &8
2 E| _iw e
iy " g " &
Lo} e . i
=F rm: = E%ﬁ&'}* Eﬁﬁg'ﬂ(
T &g T — B -
2E ] & W| #Bmy | xBuy
iy ® N
< | |
i &
o K K
S XYoL — <



JAEA-Review 2006-036

% 2.1.1% JRR-3EizERHE

YA T — Eﬁﬁﬁ%ﬁaﬁ & T HEREE S I
No. (hr:min) (MWh) (MWh)
L 1) - 58415:55 - 1,102,,142.6 -
17-01 3/21~4/24 529:30 10,102.8 1,112,245.4 1
SRR - PRST 4/25~5/1 0:0 0.0 1,112,245.4 0
02 5/2~6/5 132:36 2,443.9 1,114,689.3 1
03 6/6~7/10 469:30 8,950.8 1,123,640.1 2
04 7/11~8/14 606:49 11,618.4 1,135,258.5 0
05 8/15~9/18 606:08 11,628.9 1,146,887.4 0
06 9/19~10/23 606:07 11,528.5 1,158,415.9 1
07 10/24~11/27 606:55 11,634.0 1,170,049.9 0
HEe R 11/28~3/26 0:0 0.0 1,170,049.9 0
HFH®E 7
18-01 3/27~4/30 17:07* 0.2% 1,170,050.1*
R — 3574:42 - —
REF - 61990:37 - 1,170,050.1 -

% : YRk 1843 A 31 BHAE

#92.1.2% JRR-3 FHHESMEIE

=) FHESME L DR
2005.4.11 Hl R E B — R T T RE
2005.5.10 SRR R R
2005.6.19 WHRMETFIROANY 7 A EREIE IR TR 2
2005.7.7 W EIZ K DRRFHEE
2005.10.19 HhE

2.1.2 &~ -BE
(1) B 7
SRR 17 ARERISAER - BHEHEICE S X AR - RFROEREN B HhE L £ L,
b0 L LCHREKAHBRENY 7 2RO 7 AERBSMHEAR, 70t R FHERE 0%
LREEROBRA——F—L, o AHEEO—BEHECHD, T AFEEOE
oW TIE 2.5 ERBEIRIFIE] 1TV TR,




JAEA-Review 2006-036

(2) ERHRTFER
1) BEABHBRESY 7 ARONY T LR RS
FAROLIHIEDT=DEKZ 7 DHNA=HAL LTANY TABRFANLNTWD, £,
SR L D BEAKDDIEN A e HREA SEDHT-DITAY U LEFERTHILERDY, ZDDIT
YT AERERAO LN TS, ~Y U AEMERITS ) VARNOER Mok ETEESED
ZLIZE VT ALDOTH AR, A Mray FEERALOANY U LARNEZEGIEY 570D
=N FANEHNTND, ZEV Y v F eI T 0 —ADMILT 4 AZ VA=A %
&HT\ADWA%va7é%®T%D\::L/wwﬁ4w&ﬁ4wwﬁ@%&@t®@
FA N — AR SRS, (8 21.2 M 2R) ALy —VZizT7aerfloxs
VL=V HBHANLNTEY EEHE’J R s B Rallp o N S BN 4% [ N Y. - =759 v VLA
%, CR1THE 4 8 21 BIZy—AFAAD U BMET L, ~U 7 LEREAELE L, Zh
AN = ARBEE LT, I NAANBY T2 7 —A TR LTl S HF L, FA
=R 16 EEOEHH ERERICRB I TR Y, BRERRIIA A AV —/VORRY
HHTE&%KBhko;@k@@@ﬁ?ﬁ&LOwTEaLTi4WV—W@K@%%mL
7. ERR1TE 6 A 18 BIZEH R — AV F A LD L~_AUBMET L, EHE T A NV — I p3 B
BT D AR ST, SHICHE LR, aXxs T4 uy FKEBOH D Z & HH
bk rolz, Thit, ZrANy REEA Moy FEFETHEICANSTICESRTY )
MR~y RIZY, ZuRs~y RIZBf L CWbaxsro vy r/ay REERESELD
DEHRESNT, aRxrT v T ay FRERRLLHE., X My Fo ETEIICERN
WEUTHANY—NVEBRIEDLZ L LD, ZOD, M TRIZZ B XA~y FIZRLY
FBMBERNE 7 B A~y RORBFITH & EbIC, aXkIsF 470y REHLE
ETHAN—NORZHE ER LT, ZORE, £ 0RO FIFERICE N T — VA A O
LASUET AR T, UL, U 7 AERSITEOELSR 15 AU EEALTRY . EX b
vay RO LETESCENEZ A CSERHERERDL 7 ANy RIA ROBRELBIES LT
Blz, R 18 FEEICEFH T HHEBETH D,
2) 7'u k& AHIEEE R VR ERE R OBRA— A — R
JRR-3 1%, YCERHCEHAERL L TEEMEmD D L L bICEINMLT D2 L2 BIICT T
B 2B EROEANE SN, O RGIEEEEICIE 945 AT e SEEED
6,353 HICRASTFT VA NVEEBR AN SN, SIERICBOWTERFERN TS X512 ->Tn
%o Tk, R 2 Eﬂﬁéﬂ’f”i‘fﬁiﬁ IZFELTWD, £z, FFFEORY Z MMEZITH0
57 uv RBEOHEICITERORER (Z2RER) NRIT O TE ) RS & #iamc
NE&UR77AEF®%%#%ﬂéMTw6 ﬁéﬁé%%zgkbfmwﬁﬁﬁ%ﬁ%
LTW3A, —RICEFHEED I T MIBWTERIGERTA2H0OBENWI IR MBNT
W5, %’ﬁﬁﬂfr/%i%€®%5ﬂmfhb A EFRERICIIAR T R 228 i & LTH
ZERENTND, 7ot AHEF L O 2RER OB OBIRIC OV TIESRICA
— N R VR ER L TR Y AMEE Y o AGEFEE (RRER) oFR (108 B) kU
ZoR#EZR NA) OBE BB OF—"—F—EEE L7, I — 3 —K—ZBN Tk
BT oY, ba—X, AEERBERHTL L L bIC, BROFENELT> TERT

- 12 -



JAEA-Review 2006-036

HHZEEMERL. SHIC 24 B EOEREELT o To—Vr 7 ST TSRO 54
ZHNTWD,

D e

T~ NUID “//;//?%x&yxﬁ~x
i

|z NV w A

7aAx~y K

B4 N
» - .-—“. /,."/',‘
ANy RAA R E

/////,/:*5?4ViDyF

VA A/ GV

212K  BEAMHBRBEANY U LREANY U LEREEOREE

2.1.3 ¥ - FILERE
(1) FRet &
1) JRR-3DRAEHLE

ETATRBUE FIREHA20/RIZ SV Tk, REBWXTHE TERR 164108 7 5 8/ER Bith L, F
FRITAETAWC T U R Z KA, PRITAEI08 ITRERZE . SERk 184 1 IR A IR, k18
EIABRBIERBAE LT, FHE@Y ICEEI N TWD Z 2R L7z, £ 0%, FR184F4
BN ERTRE S R L., 4H300ICJRR-3~SIA SN D TETH D,
2) JRR-3D KM FIREHIT &L UG REH

PRSI BHEEEEE LT, R EITNB B ES R L, £, PR1T46 A
A REHEEICBIT L T TOEEEESE (5L TOBFEZICRDLER) BRER SN,



JAEA-Review 2006-036

VR 1THEIA WCEEERE WIEIL) 21TV, RS (BwEEH L % —) RUIAEAD
KIEERBEZT T,
3) = A
%ﬁ%%ﬂrdﬁé‘%ﬁ# THRE R B R RS A (JRF-90Y-950KAY) @ EHI B Fa & et
TR PRGIRREFICE S EERLTECA ATV, BRI LTV ok Ad, BREESET
HETHDZ L EWR L, RIS, MREERTIINT 2 a7 T2 o0 Th, MREalE
WCESE SARBESFEITOVRETH D Z L 2HER LT, '

(2) BREIAZHE
R3-17-01% A 7 A BR3-17-07TY A 7 )W) €, MEEEEHTRIC L v | ERERRE 2R
Ak, 7 xu TRREIERON, FH14RORBI AR L M LTe, £To. BREICHRE, BEITGT
Ty 7V U 7 RER L, MHBUKBRE (=% 7777 %) OEREEIN- T, FLnb
D H U7 RB OB KRR 1L, 56.7% (RREFFIH LOBRBEE DHIRIE60%) Th-o7,

3) i EEH
BRI G E 2 e 572912, R3-17-02, R3-17-04, R3-17-05% U'R3-17-06H 1 7 MW
TERBI S M 2 i U7z, %52.1.3BIZR3-17-01Y 1 7 Vi BR3-17-07T A 7 AV T OB E
DR % T,
RIS E BB L 2o lzDiE, R3-17-06Y 1 ZVHIH T, BEEHEREHLE T, 11.65%Ak/k
(REHZHE L OBEIOBRIF S E DOHIBRE21%AK/KAT) THY ., T ORORGEZIESRIIE
7.49%Ak/k (GRE A _LO G EE ERBOHIBH1%AR/KEL ) Tholz,
B G E 2 58 U T BRI EE DHERBIZ B\ T, AR OBRIREER, EREEL T
5.0%Ak/k~8.0%Ak/k DE THR L TE Y, [ZE—EOREICELMERFT5Z N TE T,

(4) ERBEBRE OB E
1) BERBEREIOIN S
ERRLTEEIC T B, DD HIEFFRE S — L ~OEHFERE BRIRED D= ANITAZE
WRNMATH Y | FO~OBHERODOERBFREIOF] & LITE | HEEIXI4EDET
bb, BB, NI THETORIRR-3OEAFERE ChH L Wby 7 VREHE, &B KRy
T U REHE, FIERE K ODSFCHERF OEBRRAY 7 VIRBEROEEEE IR o7,
2) HUREIRE DEEAR
R OB 2R T D0, IR ORE LNZEROESTREIRE 2 EHIRIC B
LTEEDEN L 2R L, IR OBHEREIFELE L TRDLEBY Thol,
BAFERE T —v  BRHRALLT (BHRA 1.74x101~1.75x10'1 Bq/mo)
87 A RBHITAENo L : BRHHFRALLT (BRHIRRSE 5.39%101~4.99%101 Bq/m0)
BB BN 2 MRHIBRSR ST (B HHFRAR 5.44x101~4.93x101 Bg/m0)
REF. (DSF) : 8.350%x103~1.002x102 Bg/ m&



G UK [EF O &I R ETTE

[OMW] LRSS
000€ 0052 000z 0051 0001 005 0

(22 U2« , (24 WG4 (2<5 (223 225

JAEA-Review 2006-036

L0-L1-€Y

]
t
t
]
]
t
1
t
1
1
1
1
1
1
1

90-L1-¢€d

G0-L1-€d

e e e e — e ————

DN (OEAREE)  EEE O EUNEE—
DA% ((QRED BE E Y [ e

¥0-L1-€d

€0-L1-¢d

¢0-L1-€

10-L1-€d

]

L

¢l

DI %] WX e



JAEA-Review 2006-036

2.1.4 HERER
(1) A
AEEFE I Fhfs S T BIRBONBMESEL, 1 IRIHIM R 7 R OB AR > 723 iR R TESE
KA o R HAR I A B R O P M T IR B AR B EEE Th o T,
IS DIEETORFE BRFIE ROVEROFBAIT R, BOHRE B RRICREIZ R o7z,

(2) HUH BT E

JRR-3 2> bk Sz B B OFUH R R OEIRE 28 2.1.83 RIORT, i, HRE
PRBHETREHEER 12331 B O e (BEIE & © 4.6m3) DOFKHIZ DWW T, B TR R T
DOHHTH -T2,

B S NI SURIR B B 0 41Ar OFRTHHEIL 2.3X10°Bq TH Y | HubE 2 B EE O
0.004% Tl -7, Fi=. SH Iz OV T S ino iz,

(3) EhnE |
JRR-3 2B DI BREBHFTEOEYRELF 2.1.4 RITTT,



JAEA-Review 2006-036

(oo £ EFEVE)
AQUI
80 G0 70 €0 €0 (A8)
T
) . ) . . (agur)
100 000 000 000 000
S Sy
. . . ) ) (8w - YY)
TTT 01 ¢'e 8¢ 8'C
k=22
)
G811 136 886 0g8 evL
(B2) %HEEN
LI RV E | HBERMEE | BERRMCHE | KR TH
BB ENGERNII G (SE2) 6-99r ETVICHE
. . . @Eo\dmc
_0IX3'S - _0TXG'¢ 0Tx0'S 0Ixg'6> _0Ixy'e> _0IXG L> _OTXT'T>
4 € [¢] [elS 0T ) g M%ﬁ%&wm_m_m_mq
. . ) &/og)
0TX.9 0TxG¥% 0TxS9 0 0 0 0IXE'%
i ? s ° B
3 Vo O Do He I1er O Do He IV
BYSHTAMY G ¥ LY

AR ? B QRSN O N BTN S @ (1982 980 EETTE



JAEA-Review 2006-036

2.1.5 K- HREHE
(1) BAOFHEEH v
HKA A VB BHES SR RIERE D72 . (BRI 21kg OFEKEFEIE L, FrisiE
PRIV EK B2kg B RNICHIR LT, FFEROBEKEMEIX 7,285kg ThoTz, £/,
BB IR ST AR I EK 2 AR U T 7o BIEKEL 52kg P L 70 ¥ AR T 16,088kg & 72
o7,

FEADERRIAE 2.1.5 X0 HE 2.1.7T BITTFT,

Q) K- TAEH

7 A 7 VORI REEZ TV, ZIUTEDI K « HRAGH EIT o7, T b DERGHTHRE
BEE 218 RITRT, OFHRICEEIRALNT, K- TRTHEDICEERIN TV,

1 1 WEHR ‘

1 WISHEIKDOKRFA A RERS (pH) ORIFERRIT 6.42~6.80 T, BHEAERE (5.0~7.
5) OFFETH -7, HHFERE S —A kD pH ORITHERIL 6.42~6.66 T, EFHEAUEME (5.
0~75) OE|FEATH -7z, Fio. RTF S —VRBRRAD OBERORERRIT 0.19~0.64n
Slem T 0 BHEEMEE (5.0uS/em LUTF) O#FETH o7, Tz, HEBZH D OEERIT 0.07
~0.10uS/cm TH-o 7=,

2) 2 RmHIR

2 WIHHEIK D pH ORERERIZ 7.9~8.7 T, HEHEAEE (6~9) DA THoT, BHEF%
BEEAT D & & bIT, WHRADKBELZREL T, BERICL 2IEMHEKE TUT CEHET S
ik, 2 RBAROBGEORBILIIE DT, £, A7 LPBLEFIEBRIFEALTAT
A LDOIERBIE L, B OBETREBROKT 2 L,

2B, 1 WHHBREZHBOMBERIC L 2IRBA BN L 2HRT A0, A 7%
0 1 EOBHET 2 WEEKED b U F 7 MBERRIE Lz, WEDORKE, Y57 ARETR
HIBRFIRE (2.0x101Bg/cm3) K TH Y, BB ONT U F ) —BMEETH D Z & 2 HER
L7,

3) HHEKR

SR T K 0 B KR EE DRI ERE 1% 99.43~99.4Tmolb% TH Y , BERTIIRD bhido
7. F7-. pH OREMHBRIL 6.44~6.59 T, BHEMEME (5.0~8.0) OHFHTH -7, HEXR
ORI ERERIEEARA D T 0.14~0.18pS/em, FRAH T 0.01~0.03pS/em TH Y, ThE
NEHEAEE (2.0nS/em LLTF) O#EHiFHTH -T2,

4) ~Y 7 LR

REHRBEARD D NR—=TAO~Y U LREL, FHIEEE (90vo%ll k) [Zx L, 97.47~98.
22voL% DIRE CThH oz, FTo. ~NV U LRIIMENT A% 2 B, 57 400%ffta L, BEAKEY
2 EEKICEME S0 LIc k0. BAKFES APEET 0.56~0.94vo0% CHIEYEE (2.0v0
0%LAT) DOEHTH o,

5) JFTFIF 7 —nA & R
No.1A A o Z#uttigiE (KR2601) 1%, R3-16-07Y%A Z VbR L, R3-17-040 4 7V E
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ThY A ZAEHA L, EERO LFEANAONZOTRBR L, BEERBREI162,38Tm3TH
57 R3-17-05% A ZNABEA L TWAN2A A4 REBIEEIXIERICHEEEL T\ 3,

6) FAKA A 2T WA IE

R3-15-07 %A Z VETHA L, 910 B T-FAKA A REBIARE N (KR-2301) DRZHAE
HKmATo T, FHARMEL 29,393m3 Th T,

7 WhFIRERE (CNS)

H

FBEFIAARD CNS OV 7 AH AR 5% R EERT AR O EE 1 BlOE
FETITV, BRFRIEEEIL 0.5ppm DL T, BREEIIREEE T 2.32ppm (R TFREIRTOME, R
T EER IR EE 1.80ppm) TEHETE, BHEHEE BBV AKROEZRT ADOEF 10pp

m) DOHEFFH TH-7,

#21.5% JRR-3BLOJRR4 DOEREKE .

TR 16 FER | MeEAcR | ENEKE | BEREEAE | TH1TEER
ST B R (kg) (sg) (kg) (g) ST Bk (kg)
JRR-3 7,254 52 0 21 7,285
JRR-4 368 0 0 0 368
A itkg) 7,622 52 0 21 7,653
%21.6% JRR-3RMBHEKREER
SRR 16 AREER 2 Au(kg) $hH L (kg) SERR 17 4R R
FEHEAEKD | B A Z 0t % S FEAE | REEAEEA R ke
312 0 0 0 0 312
% 21.7% JRR-3 DEINEKS
TR 16 SEEER % At (kg) FAH L kg) TR 17 SEER
ENEARGD |FOEIR | zom | s 3| B 8| zom | b # | EEKRGE
16,090 0 0 0 52 0 52 16,038
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#218% JRR-3/K « HRBIERE

H W H H woBM OK ¥ OfElw o' & R
KFA A IREREE (pH) 5.0~17.5 6.42~6.80
FEHRGR
0L .19~0.
W h 5.00LF 0.19~0.64
e 1] 72
(w fom) | R —— 0.07~0.10
H o
o
2 B BRI gﬁ’ _ 7 44X102~8.09%10?
1 R HIZK *1) -
(Bg/cm?) L %R —— <1.30
FEELK '
2y BEREIRE lﬁf - 7.58%x102~8.47x102
*2)
1 %
(Bg/cm3) sk — 1.16x101~4.,48x101
U F o AEE (Bg/cm?d) - 5.45%102~8.36%x102
1 RERR | KFEA AV BERS (pH) 5.0~17.5 6.68~6.83
SF 77— | KFBA A EERE (pH) 5.0~7.5 6.42~6.66
SF Rk | kFEA A RBERE (pH) 5.0~17.5 6.61~6.89
AU T ABE (Vol%) 90 ULt 97.47~98.22
AU DT L | HESSAD BEAKRE .
B (Vob%) 20LTF 0.56~0.94
BE (mol%) R MR 99.43~99.47
KFA A IRERE (pH) 5.0~8.0 6.44~6.59
L F e 3
i)ﬁ HATREIREE (Bg/cm3) L 4.26X102~4. 53X 102
AN By 3
::132)\( O BERE (Bg/cm3) L A T4X102~5.01X 102
B 7K
1 yi A
cUF 7 AYEE (Bg/cms) L 1.54X108
*3)
FERLR .
o P 20LTF 0.14~0.18
y 1| 77,
(ufem) | FISA —— 0.01~0.03
Ha
%ﬁﬁ%%ﬁ/%ﬁﬁﬁ L 67179
2 RIS EIAK
! 2 PHARHAKAHA A I 6o 7987
¥ (pH) ’ ’
*1) FMUFUrLRBRL, BEFFEEREAHCRIZY 7 7 b 1 % OM

*9) BEFFEERENCBITAY 7Y 705 1% OE
*3) SERE 17 4 11 A 10 HEAEDHE
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ZLGﬁm%%ﬂﬁﬁmﬁwﬁﬂ
PR TRMERR DIEHE - IRTR1T O L & b, MREHE ERELZERE LT,

(1) Bymkasds &3
1) Bl oGS
JRR-351F R OXKE % | FEE %18 U CHERFEEABEDINICER LT, ERI1TEEICES
FAEREOKRER Y F U AREEELIRITT T, FHAHICIN T, KRA A RE
B (pH) . EEE, F)%?A%E#_k%ﬁgﬁi@<\@@ﬁmgﬁﬂﬁ&éhko
2) PEBR R DB HE
i FBHRBHTREIERR (DSF) MICERE SN TV ABERRRIEEEE (BR7u 7, 7ot R
ST = &%) 1o LT, Ak ZEL1E, JRR-3R FIFisk 0 EHIRA I O B AR EEL
M LT, FrEosek O & MR L7,

(2) BT &7 % OIRE BEEEE

T FAF IR O S KA B & AR T 5 - Tl RE O BB O 7o E R BHREL Y 7 2 %
GIlr U, JRR-36F A 3 RABHTHENo 2 1S I RE DRI & B BUIZ AT L T 5

KREEIL, TOT X 75 % REHEEEREEEY & U TBET D720, %*%7“"”” (= Feil) i
MLTERY T RNERL, 7 — TN CREEWRMSHICTH OB X, BEDLIESIRE L, 5F
FEOVEEIZL V262 0T X7 &2 B Ul-7=®, FEERICEIT 5IJRR-36F A E R TEN21C
REROT XS Z13266f8 & 78 o7z, 4 RIBESEVAESIZ M LT BERBIREL T & 77 % ORI
PLToLBYTHD, ;

BRI L~V Sy c B— 1

K %18 Boeh— RV v¥)

BB Y B = 15.3~43.1mSvh (FEHEMH)

o OB BB B 2.79x1010~7.86x1010 Bq (F&%7-0)

3\

(3) JRC-80Y-20THUMREHIE 28 RS T DVESL 5 1 & o R DTS
A D2.5. 108 TRARLEHIC L V. JRC-80Y-20TAUL AR 2R D BciE % Fh L 7=,
SERE 16 I FE M U 72 JRC-80Y-20T ZUAZMABHEE A 2 & — P B0ET D T2 D OREIEE DR
A& U JRC-80Y-20T BUEHMREEY) DR MR Z BT, ENOBREHR AR E&RE
ZEAAL., RAFRFHIESSBEARROUETERITY., FaARELEIS L, £72. JGHE
A X0 BB YRR AR SGE ORM 22T, KEKRUORED A B A ZBUGT 5
e DBFEEIT o7z, B LR RHATEELH 2.1.4 KT, BFHARELSE 2.15
[ hebanne
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252.1.9%  JRR-3DE M BB AE O A E ]I E 18

ST EE FPfENo.1 B8 No.2
KFEA A IRETRE
5.0~7.5 6.2~6.7 6.2~6.7
(pH)
H E R
" 10 LA'F 0.81~1.70 0.70~1.54
(uS/cm)
FyAREE
— 1.63~2.21 1.26~1.74
(Bg/m9)
5. B
o — 12.0~24.0 10.0~24.0
C)
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BB @EDERHARBE

17%Xﬂﬂ%2192%‘
K17 9H 9H

A A7 A BFSERT
W R e R R

P& SN
CL Iy 52

FRR17THETALTABMT L THEHT 982 05421 - THED DL o 2R H%
WOFREHT OV T, BB E %O TH XEFEET OB 2B B4 5 H Al
WES S FOREICHEE LTV B0 T, R E SO THIUTEEFTOMIB
VARSI AR ORI R AIMA S L EODIERE 3 5 KICHIE, TRO
LIHABLES,

1. FRREZTE
£ . TERMEKREN14%F15
K % . BAREFHHEB
HMER e R

2. BEAROLHT  JRC—80Y—20TH
3. MEAEBRONETERVEES

#9214 iR E M R B AR E (JRC-80Y-20T #Y)
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1733 76 55
184 3HA29H

PRATATEOEA B AT SIS P S
HEE BRE 8 K

SCEEEARE
U

¥EE17HELO0A20HMT L 7R (BHH 00625 THHEOD O LBESR
BIZOVWTR. MBREPESOTE X IBEEFOMCB T 2ERICHET HHUTED
BEHMEOEBIIEE L TVWAERHLNZOT, KEHME, BRBYEKUTET
FORBIZETHIERES IREIHOREETE, TROLBUVRRBLET.
B
1. RBEZUE
£ A REBRIEIEREEH AL 4 B4 9
K & @ WMIFBORAERETHHERRERE
BHEE BRE &

2. BEABOAH : JRC-80Y—-20TH

%9215 RUEKZRE (JRC-80Y-20T #)
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2.2 JRR-4 OEEEE
YRR 17 RO - FHREROBELZH 2.1.1 KIIRTS,

2.2.1 Bz

JRR-4 iX, JFHIE UCE 4 A, 1 B 7 REROBEEZITV, FEHK0 40 8 O s 3 i#is 2 £
B LTV B, PR 17 SRRSOV CIE, BRCiles - BEEEICE S 37 A 7 VO Rigk 3Rl
W% S2hE L7z, 7272 L, AR 174 6 A 10 BICRA LSl AR EESRIC L5 R Fais
IEDORIE DT, L 1746 A 10 B2 DYk 1746 H 23 HOMIEEiREZPIE L, 72, 7
H 7B ECRETAEBIC LY EEEA L IMELE L, FFERSEBEELTHS, RFF
MBI R DN L 2R L, BE»LHEEY EEE To/z, &6, 8 A 16 H 11 KF 47
SPTITHBIC L EFEAHEEIELTRY, MRS TCREORN L 2R %, RA 14 K
bR TFIFEHEE L, FEL CWEHEREREEEZIT o7,

Rk 17 £ EITET S JRR-4 BIREEFELSE 2.2.1 RiZ, JRR-4 FHHEMEILZH 2.2.2 RITR
R

E%ﬁﬂwim%m:omfi YRR 17 4B 12 8] (BB 30 RINLE 41 B) EELTWD
k. JRR-4 1281 5 EEBH IIMER I OAEH S CE 20, TR 17 FHED OIS
%LﬁLT%Méﬂ WHAEFEIZOWTIL, BIEBRASRY Vo fES OBMRE T 5 S % 6
MEH U7z, £, MIEEIC 3T 284 (6 1) X, Wb Y FiETE— RIC K 2 HEBRERR
Fchotz, v

Fio, WAL ITEENS, HRKERFRICBW T, THERFERIR T HHR (FEPBKFER)
DRSS, B F2T LO—ETHDHRTIIER - FE% JRR4 BV TR L, EEAR
X [Xe ZhEOWPE] KO TEIF v ¥ Th-oTz,
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% 2.21% JRR-4 EEERER

e H EiR AL | EERRE | AMEEHD RN FHEIS-
(year. month) (day) (hr:min) (kWh) (kWh) (AN
AT B R RR R o 35630:36 — 73,208,589 —_
2005 .4 15 88:50 199,471 73,408,060 0
5 15 82:19 176,263 73,584,323 0
6 11 61:53 142,370 73,726,693 1
7 17 106:01 214,533 73,941,226 1
8 12 79:29 173,100 74,114,326 1
9 0 0 74,114,326 0
10 0 0 0 74,114,326 0
11 16 92:59 188,293 74,302,619 0
12 15 88:53 158,475 74,461,094 0
2006 .1 16 104:16 242,031 74,703,125 0
2 12 76:42 158,972 74,862,097 0
3 16 86:08 220,624 75,082,721 0
AR 145 867:30 1,874,132 e 0
AAE EERTERLE —_ 36498:06 —_ 75,082,721 —_

% : Yhk 184E 3 H 31 HEE

% 222%# JRR-4FHEMEL

B ft FHEAME I D R
2005.6.10 B AR EFRIC L DR FEME L
2005.7.7 B L D RFEE
2005.8.16 HEEIC & 5 HENEIE

2.2.2 &5F - B{E
(1) M
SERR 17 RIS - S EEEIC S X | AR - R R OERER B R S L,
b0 L LT, BRFROBRRE OGS EREO IR TH D,
¥, HREHHIRECBW TR, ABROTFEOHIBICXIST 5720, /ERIMEIZLY
BEZERL COEEBIZOWTH, ARZRVBENEE TRELZITO L& LD, &
EHMZR 1 r AERLTWVD
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(2) E7RRFEAR
1) EEIF MR R
JRR-4 O 1 RGEFRIE OB MR 0T R EFREH OBH# 2 £ (VCM-9 XV VCM-10)
VR TENTND, RIFORLEEBEELZR D7D, HREMNE EREHIEICRBWVT, Y%
BEFRORBRROBREH OSSR E E Uz, DARORBER, RERROBREEIE%5 1372
<, BBRIBETHDIZ L EHR L,
2) IEIE R RN MR SR
JRR-4 O 2 RBHFRAE OWHESZ 1L, SO CTRAE L7 8E RRITHECT 5 72 D O AN 2
EREINTVD, FEBIT 10 2 BRICOMAKBEZITO 2L & LTWD, HiEDOS MR
IR 1L RI T2 T Z e b, Tk 17T FEEORSFHIMZFIHE L, 2 RKSHIEEEHE D R
WG 21TV, ZOREME2HER L,
3) I VKALEE
JRR-4 DNo.1 e UNo.2 7 — Mz ik, KK 10m % FHHI9 5 7 — VK AL EF (Nel 7—/ L : LRA-11,
No2 7=/ : LRA-12) BZNZNERIT DN TN D, TF—AKMFHOMRIL, HRHER. BEE5E#R
W BETA Y L2, BRRESR. BUBHETRL. e AFHER XL) »5RY. 205
B, AMERUMEBLHEEIT 11 4 (LRA-11ICOWTIX 34E) i/ L. RESLIC L A1EEM
DIETREBEZLND Z &0, YR EER L,
4) FEHERBENT Y o I H
FERHEAR DT Y Vv SRR O BL TH D 5 EL LA L TOHREE 1. 2, 4 RFE%E
. PERE 2. 4 BHPEREMR QBT 24 U TWEHERE 38 RSHEREMIc W T, "7 v
TR EAT o T, KHS OEERBBIIBIF L e oTz, Fo, 77 VOBRIZONWT S, ~vA 7
A —=Z—IZ X BHEORHR, FERBRIIECCELT, +OERTHEKENTH - 2,
5) MHERRIME— X XL R — P a A hASHh
JRR-4 DIFHERRMIITT—F F 3R R T DN TEY | MAPERaRkEO&Ek - Z1Ec bt
THRALTW?S, B—F X /3R — PV aAfy b L CEEIe—Z 12X 0BT 5 HER
ThbH, BREOHERHIZHEY, R—NATaAf v MRBREL, BECRRAEEZ - L2 &b,
BHFERBOEREICBIT AR — AT a A v b ORHE EME L=,
6) Wi Z v N EIEE
WAL 174E 6 B 10 HICHAE L THIEBRABEEESR] BRELLZ Ld, EREMEE
BREHRICRBWTY, FL¥ 7 WO RRIEEEITo 7z, FICHEEELIEDERDOT 71
WEER CEHOBEARNT 70 VRO BFICOWTERL, BEORWI L 2HELE,
7 BT — N NEER A NEREER
BFIF =V OEBREST - S e LT, A NEDAREZITV., BREORWI L i
WLz, e, P—VEEICEBROHEES, Ty b UVyiy, $H&2 EOBETHNHR SN
Tt KPRBEE KT oRy RN —VERLZER L, % TFHEEIR L,
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2.2.3 #¥ - FLEHE
(1) FrReHE BB 2T
1) JRR-4 ORREHUME
A HRBORUET R0 T2,
2) JRR-4 DA FIRREHTE & K OG- & H
JRR-4 OFEEHICE O T, RBASHICE S R EFTABE RO R E LT > 7o,
17 48 10 B ICEIAEBERE LTV, GRS (BWEE#R e 4 —) KO IAEA OBREZXT
7o '

(2) BRI He

YRR 174E 11 H 2 B, FONTERROREIESR 36 (RBEESH 21% : 28, $16% : 1
) b, REAREIER 1 AR O—RRE R OREIESR 2 (K & OB % 6 LT,

7o, AR 1843 A 3 B, LN THAF OBREITER 4 (RBEER 18% : 24K, £ 16% :
1R, 8% : 118 &, REFARBIESR 2 RE RS F OMRBIER 2 KL OB Z
EhE L7z,

T D OB BIIT O OBRIFUSE R REEOFELZ RN L LIbDTH S, WHHIL
T BRBH B SR 1A R BT SR IR B T D b 0D, 2 0 9 HIREERE OIRVRBHE R IZ DUV T,
ROBREIZBIFIZBFERT 5 FETH D,

(* FIFA : 5 RWEOWNERRED 5 bESH LIEIE)

(3) RIGEEH ' :

ARAEHE O R TR H 771340 7T8MWD T, IERISUSBEITAREE S R)AY 5.86%Ak/K, BRI HA
Rt OFUGEERL, SERL 17 4F 11 A 2 A 23 HEAT 5.20%Ak/k RO 5.98%Ak/k, Fk 18
2.3 A 4 B MZTHLRT 5.47%Ak/k B OZE#i#% 5.96%Ak/k, SRS 5.82%Ak/k Th o Tz, Fiz,
IMWD 472 O ORISR RS A K — 0.017%Ak/k TH o7z,

JRR-4 {7 Ul R SOS EHER 2 58 2.2.1 BUSRT,

(4) ERBEREOEE
1 FEABEREOINE
SERRITEEEIZBIT 5, FLh BNl 7 — A ~OEREFREOZANETERTHY | FL~DF
R D2 DN 17—/ TR L OO AERB 245 X E L2 Z LTk 0 FEERIT3EDH
ThdH,
2) BORRERE OB
ERFRBI DL A MR T DD, S VKOBHEREZER L TR ORN L2k
BTz, HT—IVKOBFREREIFEEZB L TRO LB Tholz,
Nol 7"—/b : BRHIBRALAT (BRHHBRS 1.72x101~1.77x10! Bg/m8)
No2 7—/b : BRHHFRALLT (BeHBRSR 1.72x101~1.77x101 Bg/m8)
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6.2

@ © < o~
0 w

DIMZ %] B R

82/¢
ze/e
y1/€
L/g
£/¢
£/¢
£1/2
L/2
18/1
L1/1
oL/l
o/l
61/21
9/21
82/11
e/l
sL/LL
Z/11
Z/LL
S1/8
8/8
1/8
9z/L
61/L

cl/L

S/L
8¢/9
¥e/9
L/9
ve/s
L1/8
0L/S
9/8
9¢/¥
61/¥
[AV4
S/¥

AER

221K JRR-4FOLBRCEKRE (AERE)
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2.2. 4 MEHRERE
(1) BB
AR M ST e AR EZE T, Nol - No2 — VD kR « TETRESE, —RMAIREE
FOBEIRIEER I DL 7 WO RRIEEE ChoTo, T D DIEREITWT I b @8l 2
HRES BB B AT o 7o 7o D, 1EEF ORE 2L ROVERIT 2 < | B RE B BRI RIREIE 22
Moz,

(2) HxH Y E OB
JRR-4 5 BHH S NIz S W E O E R OCERRE 25 2.2.8 RITRT, BlEShiz&
AARBR S E O 41Ar OEBHHRIX 5.0X108Bq THY |, HKHERBEE (9.6x101 Bg)
? 0.052% Th o7z,

(3) EiRE
JRR-4 2B DB EBREE OEDRELF 2.2.4 RITRT,

2.2.5 K- HixREH
(1) BEAOFHEEH
YRk 17 55 D JRR-4 1B 2 BAKOBEEIIE N T, T, EERICBT HERMEKE
X, 368kg Th o7z,

2) K- HAEH
JRR-4 @ 3,500kW & ¥ IR IZ KT 21T o T AITHER T 2.2.56 RITTRTS,
1 1 REGHAKFR
1 RGBHKD pH OWEMEIL 5.58~6.26. 1 RGHIAERR D pH ORIEEIL 5.68~6.69 D
#HETHY, BHEREE 55~7.0 NTEHELE, 1 REHAACROEEBEROREREERIX 0.44
~0.69uS/cmTH Y, EHEEEM (10 S/mllT) O#HFETH-7z, £, HBERHODEE
#F1% 0.01~0.56 1 S/ecmTH > 7=,
2) 2 M EIKFR
2 WIHBEIKIL, WHRAKOKEEZREL T, BEKOEEENFK (HlK) OEEEOD 3%
BBV OEH LTz, £, pH OJIEMIX 7.45~8.03 T, HHEMEME (6~9) OHPFHT
HoT, ,

2.2.6 ERFRHITEEROER

JRR-4 O FE B R B B3 7 — VO KEIE. EREE U CHE SIS (5%
R :10u S/emPL T, pH : 5.5~7.0) AN TH o7z,
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2.3 NSRR :EErE

2.3.1 &g
(1) B :

WERK 1T RN, BB EFHEATSE A — T (AR 1T 4 10 A DRI AR LT - B
Briz £RF7EE) OERBICESE | EROTZDDOE— VA EIRE THERK U7z, £/, 17
BT DR P OFHEAME LRI, FEE L TWRYY, AR 17 OMERFEFE % 5 2.3.1 RIZ
RS

(2) AKDEHR

NSRR O 7 — VB RRITHEE ., HTHE 7 — 0V E IR 7 — ciBE 2 CGEER L, K
BEEHEL D, ABAROBREEZE 2.83.2 RITRT, HRICEFIIAONT, AKTEEIC
BEIN TV,

D HFFES = ,

JRFIE 7 — oKk D pH BIEEIL 6.08~6.30 DA TH Y . FHEEEME (55~7.0) N TH-
Tro EEBOPERERIL 0.16~0.28uS/em TH Y, FEHBAEME (0.5uS/cm LLF) OFETH
ofz, Fio, BEHEH O OEERIL 0.06~0.10pS/cm TH o7z,

2) BRBETRE T — v

BREHTEE 77— LK O pH BIEENL 5.82~6.12 DFEFATH V. FHERME (5.5~75) NTH
STz, £z, BEROMETERERIT 0.256~0.60uS/cm TH Y, FHEEME (1.0pSlkem LAF) @
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% 2.3.2% NSRR 7 — /A KBEIERR

H H BB R EREF
JF4F 7 — L7k pH 5.5 ~ 7.0 6.08~6.30
JET-4R 7 — KB R . -
(uS/em) 0.5 BLF 0.16~0.28
PRI 7 — L7k pH 55 ~ 7.5 5.82~6.12
IRBHTE 7 — NV KE R . i
(uS/em) 1.0 LI'F 0.25~0.60
S R
BLEGSE I 1 e 5 TN KEBEIVENZ L 0.05~0.10
(uS/cm)

2.3.2 B - BiE
(1) o
SRR 17 AREEAE LSRG I D & R 1'%—!‘&0\1?@ REMHEREEER L, £R2b0
PLTHEHAVE—ay /) L—0%H, S—AKBRBRBROFEL, ERABHERIEEREED
W, KEomMESTh b,

(2) Ee R TSR
DAvE—ay 7l L—DOXKHh
FeARHE R VR T HI R CEA L T2 Y =095 20%IC 20T FHEER Y F
BHRED T DICRHEEITI L L bic, HRAFOY L—IZ 20T, BEELERET D7D
ELTVDY L—0BEERERE L, BEORNWI EEMER UL, 72, BEARHREIE DK
BEnD, RBEENZUYTHD Z LR L, 2B, READY L—IZ oW\ Tk, FEaflohE
SEFERREL, BRORN L 2HEREBHBRLUE,
2) T—NAIKH RIS O EH
TR IR, NSRR T FHAICRE SN TS NSRR EHREHED S b, J??J;F'
=R ORBHIEEE 7 — N O R R 2 HI8H 3 2 %% ThH 5, NSRR B MIT, FElER
BEREITI 7200 b0 TH D, 7 — /KB RIEOMSAHEITHEEAT > TE 2D, a&“%ﬁé 30
FEDRIE LT D O TERRAEL RS F OHRIENE D [ 0D 72 OSEAA R OV 61 % 0 T3 24T -
7o
3) EB AP R R R OME
NSRR EBABHERE ﬁ‘* i, RBRAKOHET BEAOKIFXERMET 2 bOTHL, EiR
ARPEE R R, RE®Z 30 ERRBLTHA 720, ERELRIKE L TRNEOELE
m— e LT, it%#fﬁ%%?ﬁi@f:&)\ RO LED 1B b [RIRFIZ FEhE L2,
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SRR, IR K OB O KU BE IR & BRI LR I K 0 b L7z gk, &k 50m DR
HIZHH T 272 DIERT A2 b0 TH 5, PERBEOMEBD &% T v TR OH Y HOFREH, H
BILLVELIBRELZOT, MKE LT, BRE A vF SN bDICEHR LI,

2.3.3 BH - FILER
(1) HRE O P
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AAEFE . BB OB T2 o T,
2) NSRR DA ARREH TR & & O B8

Wk 17 RBER D NSRR DA AREIOEE R % 5 2.3.3 RITRT,

NSRR OFHEEFHEIZIBV T, BB 5 B BTN BB EORET 23 EE L
TTote, Fio, WAk 174 9 ACEERERE WEHL) 217V, CGBE¥EE (BYHEEHEE
2—) DR ZEZITI,

3) Z O

PR OBRERF I 5 R A EHRE A SR (NSC-81Y-365K ) D EH B EMidr & ik

HANCE D E R 174 6 A IfTWV R AR A UHBEBRANE2TRETH DL Z L 2R LT,

% 2.3.833% NSRR R FARE DOEE S

K 4y N SRR
) BREBL 7 1 7
ey T S
TH B 2 =
RIT4E FE R B 0 4 51 s
(2005.3.31)
ZiF AN 0 0 0
IO L 1 0 0
AN id ==,
AR AR ITIRER 5 3 51 .
(2006.3.31)

(2) BRELAs#a
SRR 17 9 11 A 21 BICTHHREDTZOF LB 1 KER# LT, £z, R 1TETH 6
Hiz, BB 7 4 v 7RI 6 R& 7T 7 — AV NEFR T v 7 b DB 77— VNP T >
7BEL, RELE,
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2.3.4 HEHREE
(1) B _
AAEFE M ST AR ERE N, A Ty BRZEEBRENE & R BB O 7
ERIEESE Chole, ZNODEERIWTN GBI RBIRIRYELE LT oL cd, fEEEHD
CEERPE L ROVERIE e < | BOHRE IR LRI TR 2 0 T,

@) Mt E
NSRR 7 b g S W= S EBE O IHBE R O ERE 25 2.3.4 RIR T, BH SR
RS EE O 4Ar OERBIHEIX 4.8X109Bq THY . L 2h o ft & B R E O

0.01% TH o7z,

(3) HEhtrE
NSRR (Z31) 2 B REG R EE OFNRELH 2.3.5 RITTT,

%5 2.3.4 & NSRR IZH T 2 KRB E B OTREFEBE R O R 8 & 4 TR

T A
SHEEER TSR R
U480 " *
BT LR
41Ar GOCO
60Co 131] 60Co '
FERBHE 4.8%108 0 0 0 .
(Bgly)
SZFA)Y EE
FIERRE | ai0s | <63x1010 | <7.ex100 | <6.3x10m0 |
(Bg/em?®)

MIRE 1746 10 A 1 BUBTOJREFIFELZLT 5 - NSRR FHEDT —X 25,

% 2.83.5% NSRR I[ZBT DI REBEEE OEDRE
BTN | BE 2 U | 55 3 MM | BB 4 DU £ M

TEFEEH
(N)
(A + mSv)
S-S B
(mSv)
BRGE
(mSv)

(EABRERt : T AR D)
MOERE 174 10 A 1 BLETORFIFLETE - NSRR EHEOT — X 23y,

47 62 88 82 135
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2.4 5T LNMERDEELEE

2.4.1 Bz
(1) #Em
VRR 17 FED T AINEER O EBRA AEERIXIR O 2 B~ o # A AREHE ST 81

EDO<ZALE5 A3 Bnb8A 14 HOMD 63 H, H2ED~I U F A L1T11 A 8
A25H 3 H 26 HOM® 116 HThHhD, AitT5E 182 ATHB, ZHIIHIFEL VK 20 AL
BV, B T MESEEE S — I T A OBMiA A AR OREN B E TEO 7 R
MaEREL LoleledThD, 55 241F I~ XA 2HBANONRBEE, 7256 242 F1Z
EiEHi A2 &t 1EMOEBRRETT,

H241F YR ITEEY VT 2INESE~ VA 2AHBNOWNER B3

& BB H4 5 | BaFvyr 2 n | FHAEE
EBF) HER B 64 118 182
FONT—AZ—F|H B 15 36 51
FDONT —RAZ — & A 10 S 24 34
R H B 1 7 8
WHHE 1 6 7
HgREp IR B 6 6 12
EHr kB 1 3 4
iR B 4 4 6 10

H2.4.2F FRL 17 FEEDEBIRN

T e H % %
SEERA R 182 49.9
TE MR - R5F 106 29.0
A (BHEHEAOKREREENS) 57 15.6
B EE 12 3.3
S 4 1.1
ayvF4va=ys 4 1.1

(2) % 5 AINEFOEER
TR 17 EEICBT B X T AMESRONEBEOKN 25 2.4.83 RITFT, 17 EEIT
18.0MV TOREEEL 8 H (4 AHX2[E] fTo7c, ZHIXEMREE > TURDZ L TH D,
A A L HEORFZE 2.4.4 RITFRT, 21 LRXX 27T FEOA A2 MELTEY, £
DI H O—EB, "N, ®Ne. YAr KO P2PXe 134 F ANEBEBES — I L O
AF U AG S (ECR A A VJR) OMELE D TH D, MXTXTEA LT UIENLIEE L7
bDOTHD, "OYMRu OIEIT YR S L TIRMDTOZ L TH B,
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% 243%K WK 1TEESY T ANESRONEEE DA

17-18 MV 10 H 54 %
16-17 41 225
15-16 44 24.2
14-15 30 16.5
13-14 11 6.0
12-13 18 9.9
11-12 2 1.1
10-11 11 6.0
9-10 6 33
8-9 2 1.1
7-8 9 4.9
6-7 3 1.6
5-6 0 0

% 244F VL 1TEENMEA A HEE B

'H 19 H OAr 6 H
7L 19 Cr 3
B 4 >%Fe 5
2c 6 *Ni 4
14N 5 64,70Z n ?
16,1 80 45 90ZI‘ 1
19F . 2 100,102,104Ru Q
“Ne 1 1248n 3
27A1 2 132,136Xe 24
Si 2 ¥ Au 7
32S 9

(8) X 2F b T —RH—DiEkR
BBIMEBO T — 2 —IZB Lk, 7— A X — T L= T 11 BT, R
FE— L ESEE B R 245 RIRT, FUFANDOE—AE T —R ¥ —CHEMEL
ZEITIB4 H, XU TFANLDE—LE T — R —CHEMETPIHALZEKIX17HTH
%, 2k 8% T —2F —EFIA L TEREZ LTCNDZ EIThkd, £, TR X —I#%
FALEZORT X TEREOMRETHY . BEWHEMEOFAHE 85 BD 40%ITHYET 5,
(3.3.4 i)
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Ho45F T—REX—TIELIERE, FRMETxLX—L B

%0 180 MeV 4 H
“Ne 245 1
MCr 288 3
*Fe 280 4
47071 263-310,376 7
100,102,104Ru ’ 435_440 8
12480 460 3
B2xe 400 4
&t 11 B 34 H

2.4.2 B - Bl

ST AT, SO B AR OMIC AR R A ERB e  EEF]
AT OLZEBR O A REE 21T o T, e, BOATIRSE H 0 8B B U b N AR O
NPT o7z, 70, MARHCHBEAS R L I8 RIS RIS 2 7 o 7o

(1) =R A
Rk 17 SEE O EHEE L. B0 12 H¥, BEEEELRS A 3V ROBROIZD
¥ 2 7 AROHIME T TiTo T, EFHARERE LTUX, =T AT 4TV T7 M F
¥ —=Vv I Fo—r, BB TEERENE - REMATV AT A, BESFIEGIO SRER ML OA
A F ARSI 24T - 1o, EHIILIA O E08 0, SeESEOWNRE LLTIZR T,
R EREEANE (H17.4.4~H17.5.27)
1) EBETFAA F A 907 REMA ORE L BES 7 b otkiEl4.6.1 28]
2) A AL —LHERERD 7 7 W O R -
3) EZRNF—E—ATA L DET 4 A 12.5.9BHK]
4) F—RB—ITAF ARy FOEZEY — 7
®H . EREMENE (H17.8.15~H17.11.7)
1) BEERTFHNA AU IROBR & BIEE s OtE[4.6.1 B3]
2 O—TFTAT 4T X T RERT IV =T FORE
3) MENEML X (EQOL-1) FIEEETHE: EQOl-1 OBR K UL — LEIFTHE
[2.5.9 2]
4) T — AL —F A N —F—DIEHAL

Q) a—F AT 4T %7 O EBREE

AL, T AIMERAROMNMAEEREO—HTHIa—TFT AT 4Ty 7 Ne&
EWCEE S AT DIIT O RSEETH Y . EHEFERRICAR LARERTCOWTRT Y 7
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REET A RRE M AR LTINS

RICEBART Y v 7<=y ML RS-2 Nod ITRE LT,
(TEZEEHH)
1) ATEAEfEOAHAEET RS-1 No13A, 13B RS-2 No2, 11, 18
2) HHENE OZHEFT RS2 No2, 4,9

(3) & —7 v MEWEA~OEEEIEE
AIEEIX, #—F v FRICRE SN TV DEA~WEERRERF R EICERE T & 5 X 5 EFEEEH
FNZAERERL T D LD TH D, RESVEIL, BEHBRE~OAOBHZGE~WETH 5,
¥, =4y NBICEBSOMBALIERHOHO L LTOARLH D,
TR 18 4F 2 AIZHEA~WEERRERSO MLy BFF o CTE e, M7 U Iy F—%2H
(5 f&AT) R L7z,

(MEZEZERD)

1) Rk 1745 A 26 H

2) YR 17#E9HA5H

3) ¥Rk 1842 A 22 A

(4) # 27 DIEER T — A X — DA :
AR ERDOBILEZERMBARFC, FINNFx— T, E8DXI TAFTRAE v bbb
HEARTH D~V T LOENRY) — 7 WEESHFHI LY Ronole, ZOEEDED, &7
FGAFREy FEBBL, A VY UATR Ty VT T VEORN MERED ETAIT A B
DM, 2=y PNEHORKR, Fa—F—fiEEL2{To7, :
SRS EAEICEE., HED DIEIR OB A 7 V013 BT, BREEROE N R Eh BES

EELDHLOTEITONRNEDTHD,

(5) ks L &3
vyyﬁ4A¢:%ibkﬁﬁ&%@%ﬁ@ﬂﬁ%%?:ﬁ#

1) EEERT N 180°RMERAERO L = — AR ENH-& R K VEE T — 7 NV

2) EEENRTHN 180%@1@%&6 DOBHIKEEN ZHFEE VY - THERER OB HKRER

3) RETHTHN 180°RM EREA DI AEIK = LA — ARHE AR = bR — 255 H

4) FHENEML X (EQ01-1) OEMa R ¥ —DEMAR>a XTI Z—R O — T NVAH

b)) BEATT 7— (ESI1-1) OEZENERSIL-GE LYY N7 T2 MUEIC & 5 gEEE

(]

2.4.3 BEH A &M
(1) SFeiEE N 2 BUE % :
& T DREA A BGEREER (SFe) 13N 53 FFITHRE « BUEF AT SWIZBRE T, & 07 LI
WERDEES v 7 1T A L LT 0.44MPa FE I TWBEART vALERE H A DT AREIT
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RSN TOSbDTh D, ViR 17 R 7 AEIES A BRI, BFEH AR
SEEMAEREROCBETFIROERREIR DB EREELR CEBIELEUTO LS I
FhE L7z, :

1) FRR174E87 . Hil - REME IR FERERE FBHRE, [KERE. AERE, KA
ETFRE, EEEORIE, EARLEBRE, REMEHRE, WERILOMESRE, BEY
Iy MAL v FOEERER) & EH, BERECRBWCIIIEA, 7 74— —F—A-B, 7
U774 %—, JEMi#NL » N2% 1T o7, REMEILFERITEIA LR IITONERK LT,

2) ERRITHESH ., H—REHRE (RN—FAF—) OEHEERELEM, EEREIZ8A9
FIC M S ek L,

3) WK184FE1H . NX— 35 A P—SF G LT (V-35) OREFEREAITENALT DA
— =R L SR R R T o T,

4) ER18E2A ., EH A EIREBICR LI SERERE (KERET., RENE, RELTFTRE, B
FERFOIRIE, EJEHERE, BREREBRE. WERIEORIEBMRE, BE Iy FAA( v
FOEERER) % EHE L,

5) SF A ABERB L O F > 7 EIUDOSF H AV — 7 AEE T -T2, TRONESRZ 7
REBRIOVMD ) — 2 2 RAUEEEZTR- T,

2 ~V v N ~
AU T ARSI AT & B BB O 2 R B2 0 | TN HEMER. TRLES, BEE SR,
BIRBE . HIEEEE, BRSO DR S, FIBEAEE T F Yy 2 HE s 2=y
ETh, BETHEETE 6 E2=y MO DT AV F Y ETERN 4K IKBATEHOTH
%,
W 17 FEFE S T DA DO~ o H A AMZA DY, BIEER 4,662 FEfE, %EHER 4,808
IRF [ D IEER & 1T o T,

% 2.4.6F& SR 1T EEANY U A HEERR R
Bllhlw v FA L | BRI UFA L | EREE

BITEEHER 1,301 3,361 4,662
1% BEER 1,296 3,507 4,803

2 SOBBHHEIIFA—REN D b DT, TN ENIBBERES 258.3 b A~ 7 LATRT 250W,
JREMEH ) 810kW Th D, Z OMEOMBEBILE —EREHE & L TRET A RKIEDEM %2
ZJA70, FE1ROEHEFRENRE ST LN TR, HOLREFLZITOILERD D,

1) EHHEFERE

ASEIOEME FRETIToEFEILZ, B OEME LTEER - EHE - BEHORE, N
v 77 B2 ORERLTRIE, EiEEER - WESR, £ - BEREXA v F Rk, RNY
ABEHRI OKERR, HOBERE, REEEEZITV, BIFHOKIBRP LED TH 2R
FIEMERCET L,
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F O, FANEV—F OB Z AT L TITo 2, BB 2 RAA LB L—& D

SYBERE S EFHE D o 123, 13K 3 AKRD T 4V F —x L Ay MNEERICEFEFA R b,
ZDEDHARNY —7 LIligBEmL=bo L Bbhsd, 6k GEHER) - TR (BELXxaFv
=T R) R L—ZZOWTIL, Bl - BB L HUWEM (360kgX4) LT 4 VHEHERHL
IR %wx THI 160 FEEPRERL 2TV, BB - TOCLUL T RER TE 2, bz, ~V ¥
AR X B EZES| @A 5 [Ef TV AME LY BT,

1zﬁ_mrwx%ﬁ%x ERREL T, G LT,
2) & DD

BRELILEZZBND N T TN E LT, HIHBANOESERIFAR, WHEEBARARN 7O
R7 Y v TR, BEBEOWFHROFOBEROWER ERH 0, SRS TERESHE Lk,
Fio, WHEEOS %Eﬁ%ﬁﬂﬁétw®ﬁﬂ%ﬂL@:/&J—F? REITV, EHBREED
HEEE X 5 77,

2.4.4 MEHBRER
(1) s
17 R E i Sz B EERREZEIL 4~5 A L 8~11 BT TiTh 7 hliE g & B iF
Thbd, ZNODOEETORFEBRHFIT RONGROIFEAIT R BEHREE LR B2 2
o7,
WO KNR= ) TE=X IR CBVE 1 REOSKREY 10 HIZFEM L, H1EAL
Y E—T sy NEOT R RO A REO TR SRS RES LI L VRIS
i % RN e DA a2 AT o 1, ‘

(2) BB E
K T DINERERMEER D> D B S VT BOR W E O B R OSEIRE 2 5 2.4.7T RITRT,
B SR M BR O BT W S R BRE R TH o 7o BEMERRIRIZ DWW TiE, @E
B &5 60Co, 187Cs, 237Np BIAMC 87Y 23 8 AICHRH &z, 2k, RFEEN Thh iz 857y
CEJHEE 7.9min) OARRE BRI E L2 EROBE, RIARZREL LT Y (CERM 80.3h) 234
LD ThHD, ZUHEREBOHR 7 A NEF—IIHE L. ZOHKT7 4 VZ —% B L
Tmle ¥, BEREICRIVAATE b DO LB X DD, HERA 7 N aTkE LT ER IS BRI O
AW EITo 0, 87Y BRI LR, BEREIIHSTREISD DO Tho D T Bk e
L7z, 60Co, 137Cs, ZNp I DWW THIREREZ+HTEY | FICHBEIE R 272,

247K FUT LRI DA EERR R OB YRR O E R R & AR R E

TG R PR Rt
KifE
60Co 137Cs 237Np 87y 60Co 237Np
EE =
1.1x105 1.1x105 1.3x104 7.2%103 0 0
(Baly)
HEELIIREE
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2.5 ELTEMMEIA

2.5.1 JRR-3 BHIB 7 7  OREHEONRE
(1) #E
JRR-3 THA: L7#ud 1 AHK 2/ LT 2 A 28 T, Bl AR H 5 8 BO
BHE T 7 b KRR S B, 1207 7 VIR AT 5 = & T 2 KSEHR
B —EICHE LT B, 2 JRHFHREA—EIC2 5 2 & TIFL TOREEBINS R,
TP N R REILT 5 2 N TE 5, ARET 7 VIETNETH RIEFRIBERE 1T > C
TS, AT T 5 2 L CEA BRI FRM A DL R K- T,

(2) 1R EEHIE BT
BHEE 7 7 o DOEEEEIEA /3= &I XY 75rpm 7> 190rpm OFPH CTAET A Z LN T
&5, BEEHOREFEREEEIC L VITO, HEERIX 2 RGEAEOHDIRELZ ANES L
LT, RESNEEMEE ORAECH L CEYZEERZEE L, 4 A= X IE52 AT
Bo THITEY 2WRBEMOBEL —EIZHBEL TV D,

(3) WL > R
BERR O BB IT TR 2 FICREE, BT 5D LR, RIFRREREEITo TR, L
ML, RELTH 15 0BT 5 2 L CTHRAOBANLEFRHERIT 2 Lic L, &
FT DIl > TEZNE CLARIC 2 RBHFHRE 2 —E(L S5 2 L 2RI L. TRICHIS
T B PHER L RE L,

(4) R R OERERER
B ELEONBIIEICEERROME, HROBY M Th 53, EEITEEEEECRE, FE
TRAME LN BTz, EHHEICIEEEEEOEMCT T 7 ANERE, ALk
OB B B, BROREEBEZ IO OBELELAbE TS0, HEEEEDI
ISR o T,
FEFEROM% . B R L OB EIE REHREE T, MERERHR LTV 2 L 2
L7z,
BEE ZHHER DO ERNAIL, BT 2 /8TH 5,
1) A R_R—F~DIEBRA L R—ENT A —FREBRDO AR A CHesR T 5, (HEE
B~ LS R |
9) BREREDER L EERBICAN LT, AHE 7 7 L 2 VAR 2 L0 BT 5, (B
HIBSHA A HERERERR)

(5) FER

PEER DI BELEE CIX 2 WAHIESH DIRE &L R EREDREREMN05CTHRHE 7 7
EEEHOMBOE SN SNFHITE L Tz, Ik OEEER CIRERZELZHE0.1°CTHI
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TBZEBAREE Y, B THAIABEDO B +oME L CnAZ 2R L, %EE
BT WERORET — X 2% 2.5.1 KIIRT,

B, 1 ERREFEERREBLZHER L CEk, Mo E, BERELZ/NEILSTEREZE
W&V FETFRHDREETT 5 BROBA PR X, R FRHNOZEP /LN L
EHERR Uz, UOERT (CFRL 16 4REE) LiE® (CERk 17 F5) OJR-FIREH ) HH = m% o
H# A5 2.5.1 RITTRT,

(MW) (rpm) (MW) (rpm) |
20 190 20 - 190
RTAFRM A RFIFRE 71
RN e VYT A B Rl T e/ § SOV P PTAVIATY, B
19 1170 19 1170
1 -~ 160 ) 1 160
185 5 : 18.5 i}
L ) \*’\ 1 180 ii 1 150
18 1 18 Finsas |
\ / v \q — 140 Vo L — 1 140
17.5 = 1 130 175 Y 130
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T 5 LIC ko T, MR JRF AR (= RAEFIHER) 28R 17%02 5 50%20 RiZtE
THZLENAEETH D, 7o, 12 4 V' FAOILRIZKHIG U 7o B— BN O FIE K ORE O
EELARY, 5%, RBREELZ JRR-4 ICRE L, RBREH, BHEHGEORKS. MWEOREE LT
HZ b Ui, 124 VFREFORELAELIUE, JRR-B3IZ12 A »F Y aiZxbicd b
BB B BB T 5 H7 1 T JRR-3 JR T A MEaRk D UOEFHE % D | FRIICITBEDOERRI 2R 5 2
CHEEEL LUTHEZEDD Z LAWY EEL TS, gL TORMIZ, BENTEOBELE
Fhe L NTD-Si OENAER 15 v fFEERSED,

AEEIT12 A v FO Y ar BEOEREMEICOWTRY 27072, 124 F 0V a2 2BE
FORMBEERKES LEREBTHA LSS, CORNOREL LTES%ERD I LB
7o THEWET DO, B0, BA RREOBRELZ LRT2Z L TEERRBEIR D&M
DELNTZ, EEL, 2RICbIEY 5%CM b Thinzd, 5% b5 S EMENBLET
BHb,
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4.4 hTELEFEEBHOMKE

NSRR Ti&, 7 e VRS E AR Z PRTTEICRE L, BEERE2MH L2ERE2IT-oC
X, FR 18 RN DIAE BEIRBLERRILY T VMBI R O L = A~ 5 URATRLY
L (MOX JRBH % W7o SUS BES MBI IR 21T 9 721X, b 72 VISR AR Gl
PEFIEA~VEE S D+ ICHER T X 22V, E7-. BWR OS5 (REH 290°C. £ H7#0 SMPa)
PHEE LT F O ) BEA D P e AR O TOEREITS ik, BROEEr—7 L Cith
FRNNDORES LR SE5-0IERT S e —2 HEROREPERTE 2, Zhb O
MRS, PoREE A LSBT0 7 VERER BROBER T 7,

(1) 8 B

NSRR £8i. stBEHES & 7 Lic 55 L. NSRR O ERILIC D TN R LTV
ZIBHT B, BT ENEFEBBEL, ¥ Ihy Nr—7 L ERILEO D S OB BN
FTHHLDOTHD, En. B FENMNICEY (T b sHEROE B2 FAOHRIBE~ANT S
Ok L LT HER SN,

(@) BUER P a—L
J 7 VETREE BEIY, PR 16 FFEEICEEMERE. R 17 4F 6 HICER TR s, Tk 17
9 HICBUEZ IR L, Wk 18 47 3 A ILHAMMRER ERRELZZRLAK LD,
VEICBE T DA V2 — %5 4.4.1 BITRT,

FEAa441F HELVENMEBEBRMOERAY V2=

g ~ H16 H17

R TR e
BTN R REABREH v e v
B# - > < >

(3) B 7 NVEERTEEE B R O
H e VEREER BANY, PHETROT < FE~OEREEE T ARE, K&ED S AVH

BOEEARD B VHOBRE, $INbEEET LEEESD eV ERTEEE BR 2 RE
TAHREHBETHERENS, V7 VEREBBREOBEN S 4.4.1 KR T, UTiIcE
BB E T, \ ‘

O EFEEEARK 1%

@ KRR (KKEDY 7R VARUEEKD 7eVE) £ 1%

® HRERRE 1

@ [REfEE 1=
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S
S .
HA7 : mm
ERE
| (BEKHT LA |
- RiFRKIEKRDTILE) -
i i A
! RS i
b (RREKAT LR :
_ [ RITBEKDTEILE) | ,J
Lo~R ; i ; BEEE X
. - Do
i . | S
i i i
| H :
; : T — \ 4
I 8l ] :
” | e Vitong
RERAE R—RAFL—F
(NSRREFIFHEL1RSERT)
w441 g1 e VEEREEE B RG]
(4) FSM
B e VIEREE BRI R AR ORI EMEITE 4.4.2 FOEY .,
% 4.4.2FK e VEREEE B K RAR O ESRM
& B &
TH =l '
B VAT LEE B B T e VAT EEE AT
Z2F LA, .
FEEE . 27 VAL 8
RYZF L i fﬁ’
BRI E 40C 40%C
B R BUH RE R 3.7X1013Bq 3.7X 1013Bq
WM TR B 9.07 X 10¢n/s 9.07 X 105n/s
g2 7 & A A
BG) =&

A 7o VIEERE BANL, U R VEREEAR LY HbIEASVEEARE, 2 BT ER
BEERRILY T VREBIR OV =0 b — 0 T REGEREEREE (MOX BB % AWz RISE
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HYRERERICFORIE TX ABE L o TWA, £, REEAD FEALARNESEAD 7
BILVHDOBRBEEIZBRTDHLIZL T, ERDPEBEON TNV EAWVWTOERBEZICTE

HEDWlhhotn, TOH T EVEREREBRAMEHR LzEEKD 2V ERITTER 18 F 8 A
L VEETHLTFTETH D,
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4.5 PILEFE Y Re S RL—2 D SBHT B “Re DIRKE

L= -188 (188Re) 3, HIEIAY 17.0 BER, BRAMRKICHE L7z B MR (R R LF—:2.12
MeV) ROEBILIZE LT v # (155keV) I L. B ThH 5 188W (] 69.4 H) -
BRI L W AR T ARBE CHHTDICAERES THY . BHBUHETH L Z &b, Bi
ERABEL LTHEESN TS, LR, 88W ik, 188W o ZE'EA M-I KV
BET B -6, Bh 7 EL O JHFAF TOAEEOBA IR BEEES LBV, Z 0T A B
WCRETHB Y ET5L, MERPLBHINTVWATAITHTAY 2R —F TIEN T LE
AKX LD, AFEAHAKICL VR Lz 188Re ORUREERENEL R5MESRH 5, £ 2
TARBZETIE, B TF CORK THMIC L0 BOBIREIRE O 188Re IR (EBRHEAK) %15
HIeDIT, TIVIFT DT EY o R —ZTGA A I J OB A A R E AR 7 — R U
v VEMRET AT I T AED (451 KNBHR) 120V CGEATREMER ORI R 2 38T,

(1) =B

7 A L7z 188W 188Re ¥V = Rk L—# %, JRR-3 £7/21X JMTR (BEHIERE : 25-29 H) ZHW
TRIYE L 188W (25 MBq) 27 VI F W5 A (TAITOFREE :5g (LRERE) , 17 L
YA X 12 m LD.x62 mm L) ([ZPE S TR, A4 ZHRBERHET— ) VL
LT, AVT v 7 ICH (A A ) KOy 4 —%—X QMA SepPak aAfdy) 2HERHLE,

TNAIFV R —EnbO 18Re OWHEHE, FilgT L E=U ARKEZ AW T{To72, QMA
SepPak (275 L7 188Re 1, ZR B /K TUEY 4, B RBE /K CHE S 72, 188Re DHUNRERIL.

HPGe #Hi#RIC L 5 16565 keV @ v BRBAIED BRI,

(2) R LBR

TAIFTV 2R —Z DL U 188Re (188Re047) 1k, BA A THDID, BAF
RIS — R ) v ¥ QMA SepPak IR EFRETH D03, MDEA A v BEFT L L WETE
PFIBEHLTL B, - T, Cl A A Z2ELERREKERACTT VI T APLEHL
7= 188Re DOWEMIITHEHA TE RV, KEIX, TAITHT L0 DHO 18Re OREELE, BEERT
T LERNTITD, BA 3R — ) vy U TT VBT LA F U BKBA T VIR
U CHERA AV R ERICE BT A Z LIk, ERA AV OFSERIGDTHS, £D
#%. QMA SepPak |ZWF % L7z 188Re X, ZRBE/KTHEME, AHAHKTHEHSE,

T O03MERT v E=U ARERA LB AV RBAE S — Y v P IC-H & QMA SepPak
RS LTz & Z AT, 188Re I & IR S, 188Re O QMA SepPak ~DWEHEEh % 5~ 7z,
ZORER (55 4.5.2 KB, 9 mell FiEK S5 L 188Re OWEHABIZE Z 4L, 188Re DEIIX
OB TICENRDZEPWPELNI o, LERST, RVATLAEZEATHITIE, 188Re %
0.3MEER T =7 A 9MOT, TN ITHTLDLIZELEBERHESEAIVLERD D, 55453
B R LIZLSIE, bgDT7 VI T ERFERLESS. 0.3M FilgT =7 A 9Ime T, &ED
97% D 18Re BT NI FHTLLVEHRTHZEnD, TAIF5 g, HARKETHDZ
Ebnotz, LIh-> T, ZO%EOEARKBUERE WO DT VI F~DOREE (32 mg
WOs/g 7V F), 1 %A 7 LVIREEED 188W DAk (7.6 MBq / mg WOs at JMTR, 2.5 MBq

— 141 —



JAEA-Review 2006-036

/ mg WOs at JRR-3) K ORI 50 HERRRFOWIEE (0.57(50/69.4) = 0.68) N HEHET S L
32 mg/g x5 gx7.6 MBg/mgx0.6 = 730 MBq 18W (JMTR), 240 MBq (JRR-3) &725%, 7=,
A A RS — R ) v VIC-HIZ, 188Re BRI/ —k ¥ MNEFETHIHENFER SN, [
INRBHDOFEER & 7> T D, _

RIZ, QMA SepPak (2 L7 188Re OABEI/KIC X 2 EBEXEN 2T/ R, 454
BUZRT L D10, 1 moDABRERAKIC LY | WEESMD 99% LA 10 188Re NBFEH LT B2
ERbnroT,

AERFMHICEIY, TAIF V2R —ENOEHT 5 188Re DK 95%% 1 mODAEHR
HBOKBSIRE LTHRAZ N TE, LLEOERNS, RREV AT AL o THLND 188Re
DRIEETEERLE (BEE 50 HEGERE) 13, 74 I F 2= % L—& 55 0 185Re VAHEIE (0.3
M i =0 L) B T0-80% THHZ & (F 455K 2BET 5L, JMTRIZK
D8 U744, 730%0.7x0.95%0.99 = 480 MBg/me. JRR-3 MIBA . 240x0.7%0.95%0.99 =
150 MBa/mo & 72 5, 71RO RKFD I, IREROMEDOT-DIZ, HIETH 125 MBg/
moLA b 188Re MEEINTEY | AFERIZ, TOELZHET OO THS, LrLRBL,
AL 18 B 7 ARICT, IMTR OELARFEINTWATZD, TUBEE, JRR-3 DA TO
BEL RS, LEEN-T, SORIBMIERERN L2 BEL T, BT v t=v ADRRBELS
RMBBORERBA AV HE I — N » POBHAZRET S L dkic, BEELENSTET
H5,

B &SR
- (1) S. Guhlke et al., J. Nucl. Med. 41, 1271(2000).
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4.6 2T LIMERZDRRE

4.6.1 BEEHTFMNECR A A4 VRO

BTN ECRA RN O/BONDA 4 E—bDZRAX— RELHEIRT 572012
BAED RF AW H 10GHz DX ARBATL ECR A 2 IR H 5 14.5GHz Dk ARBAEE ECR A A4 iR
~EHT HEREEED TN D, il U BIEEBER T OET X ALE— (LE) fORY R 2
NY o =D& > e pLBIZAS 90°RIABRA ZEE LA 4 U IRB L OARREKEICRET D,
ZORBICLY 145GHz OA FVROBRBEMEHETE, M OoBRBEERTFHATHLI R E—2A
SWREA L =NV R U TOBHERRELZ ENFAETH D,

HEOHE1BEE LT, ZhE CHEERTNA A VIERE LCHER SN TEREREEEMED
&% 10GHz ® ECR A A% LEMIC#R L, HIfB Y OMERNEOND Z L 2T & -
& LT, BREOEBERFNA T BEAKNRORE OB 25 4.6.1 RIZRT, AS 90°RME
BMABLOSIEH LV R, BEAT T 71X 14.5GHz ® ECR A A VI b RIS TE 2%
RUELT, A A VIR HLRAK 30kV OB HEBE T EHEN AL E—LET A Y 2Ly
A CPIRE AL 90°RAIEHA (p=0.2m, FHAMY 0.4T) T EH~RMSNER, BENK
EnCafrEnDg, 7AYo VL ADERIIKELFMOFERAT T 7 =R, B — L)
DREHFTRZ B, Bl EHEE 80KV DOATBNEE %2 T 18000 FBREA 1T A M S L sE R B A,
BATDA A N8RS N D, 180°RMERA DEESRIEIL M/IAM=140 TH Y A A E— LD
O THY, ELBIEREIZOWVWTIE ME/Q2=55 THH DT, BEEMLOKRE A4
E—ADSHT O AREL 2D, 180°RMAERAA O L TFHROEICHE EE@V/X#1 BT ORE
STV, BTxL¥— (HE) iZiX, #FEBEAT 7 7 — & NEE AFRTIC (bt =AU o
VAR 1T BBREINTEY, 5/TAME%@HEMWﬁmekﬁxﬁéwﬁmﬁé &
TE 5D,

- BRIEEIFEEENRTFNAF U REFIAT 2 EZRICEEEL L5 220K 512 3 EOEHEMmIC/E
EENEILUTIT R o0z, SRR 16 4E 10 A OBMERACH AR R U v 8—% ik L, REZR Ot
LRBOIDDPBEEITR -7, TR 174 4 A OEFERICIIAN 90R A ERH . AIBINES D
RBLITRoT, T 17 4E 8 A DBERICA TV IRB L OH 2B S HL LV X%, %%

BEL. BRIEEAZRET S®E, A A VEBIOANROREBERORESNIEEER Y 7 A
WX, FkD 14.5GHz @ ECR A A RICKIECTE 2 X 5 IHE L, FEFZBIRT 1 > O RE
KR E BRI LTz, SEBER Y 7 AN~OBRIEAOMR N7 v AT 2 ETH AU JHOR
Eh T HE fl0ZEICBE LT,

BRI EZEHER @&E%ﬁﬁoto_ﬂifm#$hmm&$%®m B Y —Ry
7%mr@ﬁngnfm BT T e, L TWB X —RyFR7 (TMP) (2%
LHESHEER TR, EhT7 4T T4 L OBRERE BRI > T\, 2070 TMP 2
IR —RICE— AT A VOBEZBELSEA L VRV TDN) v 2B T ENHo
Teo & CEAEDO O —F — T P I 8E LIRS bms/h O u—F Y —R > 75 EHE#E
FETAZAFICHRE L, TMP & D747 7 A G Bt L7z, TMPIXTEX SRV A 4 JFIUT
SIKRBLaAVF I Z A %H EESRTe, ZOMKR, 747574V OBEZELH EL, TMP &
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IEREOBEEBEAL ZNETIVR IR IR D Z N TE R, Elo, a—AV RAY— 7=V
AEEERTRNICAD TREL, AV EBFROBREELE=FCTE5L 51T, |
Bkt O B — AIERBRC~ Vv H A AEBRIZE Y | BEEMTNA A VTR B ONEE ~O
ARG RUBEESNT Z L PR SN, F 4.6 2RITBRAT L % TO ©— A SHED L 2R T,
HEFIMEEANCH D7 7T —h v BN T, 180RAERA & 5 WX IR AR BEE Ok
BMELBLERELEEDE—LEBRER LTS, Bi%E, B LT 52BN D & — A0
EEAOTERWICABES TN D, natXe D B — AIBERECIL, & v 7 LIIERRO T ¥ —
IEBERDOT 7 55— v 7T Xe DFRPLENENNIHBES N TND T & 2R LTz,
T OB, AS 90°RINERA. 180°RINEMAR L =R X —DH EBREE ORES 2 B ¥ 722 2
= v THEIL L > TRETDETTAAVEOU VB ZNFBETHD Z L 2R LT,

%72 180°RM BRI+ BB RE LA BAETELOT, FIBIEEERZ T2 Z L < EE&
BLORE A F L = LDONEE~DATBAREL RV | A F VTP DIENERHOA 4%
Sl 2 L CREERTFOBELZBIIC T2 2L, INETCRARETH > 2HEFICET
CRAR—DE—ARE T AIHEE TR L 720, EHEIC 2Ner DB X H LIZ L BT HX
—12MeV ® Ne ' — AR ERICFIH s h iz, JEfR T X —#if 2 54 TE 50T, RER
X, UHERBRICB W TOFRIABIENRD EEZTWAD, ¥k 18 Fi2A A% 14.5GHz @ ECR
AFVFBEBRZDFETHY, A A VIEOMEN ECL - T, KVBECROESMA 4
OFANRFRRIZAR Y, B — AT XA F—K N — ABBEOEMBERIND EZZXTND,

25 3R

(1) M. Matsuda et al., JAERI Tandem Annual Report 2001(2002) p11-12.
(2) M. Matsuda et al., JAERI Tandem Annual Report 2000(2001) p7-8.
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4.6.2 BEREEA A+ HAEEGEMEZRORRE

Z T NINEHAHEER CILFRR 17 5 LV BEK - FFmZ Y — L2 34E7T 25 JAEA - KEK 4
IR ZEHE R C b 2 M A I EBOEE (TRIAC) OEM % B L, BERRST 3L
F—11IMeV/EFTHA SN TV AR, FRECIIE— L2 BEET XX —CTHIMEL, £ 5
~8MeV/IHE1 D — A EHGLFEEED TS, LarL, BAEDOERET —Z 2 —T TRIAC %
HOE—AEZHEL T D011 1.1IMeV/AZ T O ©— A% 2.0MeV/EE 7 £ TET 5
MBS ALEEE A NI T 0 | L E 1 o FREEINEZE R OB 2D TV 5,

% 4.6.3 2SR OWTEIX &2 773, 251X 8 F % » 7D 23 /4 RHZ2{R L IREF (Twin Quarter
Wave Resonator) T, LRFFEIRIIRAEDOBEE 7 — X F— (QWR) &F U 129.8MHz ThH %,
FLOERIIBEEERO=F T ATTETEY, 42K DREA~Y T AKX YV EFEREI SIS, 4
HREIZ=A T LA LMO 7 Ty FIRTTETRY, SAOBWEMRERZFH U CHBENIZHA
aEb, e, PLEREINBIAEIEI=A Y ARG 2 v M CTER SIS EEIL R > TV D,

TN =0 ATETNVEREREL CREOBRTEZITo7, & 4.6.4 KITAHRA F v DOREEIC
R BLEROIMEILETCHD NPy MEA AT 77 B —2nT, Twin-QWR IZAH A F D
HENIRD 8.3% (=0.5 MeV/HEET) PLETHIITIEFHE T, HiE E— AL Bopt 1T EHD
6% (=1.7 MeVIEEF) &72oTW05, £, 5 4.6.1 RIiC Twin-QWR & QWR OEFEZ2/ 8T A
— X ERT,

WL 17 FEFIZ =4 7 AT Twin-QWR OFIEEITV, RELIR & U CEMFE & EZ2 8L
HEITo 7, Pk 18 R ZEROMA LT & SEMAKTEEEZITV., T ORICHERERRETTH T
ETHD,

AR AT

L BRET A b

A)‘T}—_,f ><:/‘I"/ EP’L‘S-‘EF{ZF

Qrﬁ; H /;
ZBE& &“ SR
L |

X v

(AMEHEE - 0.6m % 0.24m X 0.26m )
% 463K ZEROKTHEX
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8=0.048 (1.1MeV/¥Z 1)

1 :
: | ——Twin-QWR
0.8 | : . ——QWR
Lol '
X 0.6 ;
~
I\ | %
é ) / \
i
v
AN
N 0.2
N
N
“ 0 ‘:};a‘:::i::::;;i‘,:
T“\l V /505 0.1 0.15 0.2 0.25 0
-0.2
AR —LHEE B (=v/e)
H464 IV NEALT 7T H—
H46.1FK ERONRTA—H
B Twin-QWR QWR
ol v— A Bopt 0.06xc(:iH) 0.10xc(t3H)
IEIRE R $ [ MHz ] fo 129.80 129.80
AR EE R —
Uo/Eacc? 0.039 0.046
[ Joule/(MV/m)2 ]
BARFEHER [MVM/MV/m) ] | Ey/Eac 3.1 4.6
BAEREBEAR [ mT/MV/m) ] Hy/Eace 12.5 7.5
MEX %>~ [m] Lg 0.0175, 0.035, 0.0175 0.04, 0.04
mEEE [m] L 0.15 0.15

— 150 —



JAEA-Review 2006-036

4.6.3 RNBF ISOL 4 # > iRODBAH

5 5 AESHCERE SN AL T A L RS BESRIE, 5 5 SR T L7 — & b
LA LT X DR BAERUS CAERR T B RS MR % A AL - FEANE LT TRIAC 12 ASH
BAEE L UTHA STV B, RIS ONC A A Ak B R A T R E B A 4,
IBET —2 @85 (FEBIAD) A A ROMFEEED T3,

(1) it BREEDR A A IR
1) 8Li (T12=838ms) Y —ADPMAF T, 8Li DARIZZ - F LMEERN SO TLi B — A%
72 18C (7Li, 8Li) BEFBITRIGERINL, EA AU —AHARmMEBHA A 4R E ZNICEE
T2 13C 99% IEMERINIIA S — 7 » N ERR LT, Bk 7 (CLM-402, Cambridge Isotope
Laboratories, Inc.) Z MR (¢ =9.1 um, t=200 mg/em 2) IZARAY L, TOMPa IIE T2 T
1,800~1,900°C CHERE L 7=,

B~y N EA Ay e - ZARTEMRA AU PFICES L, i ©—2A (67MeV,40pnA)
THRF L, #—5y M BIAENT TLi A FALEEIT 14% Th -T2, BFBITRRT
AR U 7= 8L 1% ISOL 3KHi C 1.4 X 105 pps DIREE CHBETX 72,

2) Z T KINEERD B D 38MeV BT B — A EHAWEBTFHIR Y T USRI L D In, Cs, Ba
2 ¥ OEHMEC— AREOTDIC, VT ENREERA T RO ETo . R 17
FEREIE, A AVEOERE (B 2,400K) 12X 54 A ALEE Z—2 v kb OBEBREED
M EER DO, INIOA FALEEIER Uz, MRSl & U T Bu R OERR 21TV
*Zfﬁ 163,164,165Eu z&‘%‘éﬁ L/ff_'_o

(2) FEBIAD %1 R
BTy 5 U ABAERND 5 b, Xe, Sn 72 EOBHEAKE — ARBOEDIC, TT
18 FEBIAD B 4 R OBR 2155, PR 17 FEMEAT - 7= FEBIAD AA # I &
BIERET A P CREL, EREICRHC WIS ORI T A EREB L, 20 Ui hEae
‘’oN TR0 lz, BRI NI A T AREE 2RI LR, #—4Fy MNEica—
WRARY RBRELBZERDHY, FOZLLENAF MR EZEFELLIIETIE WA LR,
WU, @ V75 AeWBZ & CERE LR CEERT A 2 ERTREIZ 2 o7,

4.6.4 EHEMZOEIEREREE (TRIAC)

AR 13 5 4 A, MR F— RIS (KEK) & BARRTOMZER B, BARE
THRREBERMEE) L ORI L LT, ¥ 2T MEESR RIS E KRR R TR S
MR OB R ZHIA LT, R 17 EETHEN S 1.1MeViu OBURMEA A L I ERER

(TRIAC) & U CHREFIAZERL TV,
8Li (T12=838ms) v —ADEBRF|HZ LA L, 126mIn (T12=1.64s), 138Xe (T12=14.08m). 140Cs
(T12=1.06m) %D v —ABRZED TS, o
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(1) Fv—v 7V —4&— (CB-ECRIS)
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