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NuTEC Annual Report
(April 1, 1997 ~ March 31, 1998)

Nuclear Technology and Education Center

Japan Atomic Energy Research Institute

Honkomagome, Bunkyo-ku, Tokyo

(Received October 1, 1998)

This annual report summarizes the educational works carried out at the
Nuclear Technology and Education Center (NuTEC) of Japan Atomic Energy
Research Institute during the 1997 fiscal year. It covers all the educational
courses provided at Tokyo and Tokai Education Centers and the activities of
the International Technology Transfer Division, together with the R&D works
for improving the educational programs, and related management works. During
the 1997 fiscal year, Tokyo and Tokai Education Centers accomplished all the
planned courses, both domestic and international. Total number of the trainees
during the year was 1,411. The International Technology Transfer Division
proceeded the preparation works of the international training courses, particularly
the Asia-Pacific Nuclear Cooperation Program. In addition, various research
and development efforts were made to establish new items in educational

programs.
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Photo. 2. 1. 2 Wholebody autoradiogram obtained by block contact
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Photo. 2. 1.3 7 ray spectrometer with Ge detector
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Table 2. 2. 1 Comparison of the units in the Radiation Protcction Course
with those in the Health Physics Course
Contents Lectures Drills Experiments
Courses

Radiation Protection 46 15 30
Course

Health Physics Course 61 26 42
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Fig. 2.3. 2 ICHHIOT F X FOYEERUOCEMBEIZOWTOREAE T EHTRd, FEO%K:T
AT > T HOBE EROBBEIC DN TA S L. TH L] EEE LB EHEEER LT
Bl THRETEUN-7/) ET28REHL TV A, ZORERIT. ZHEOFHIED
FEEOE 2 OFRMHICL > THREEZ T ZOTHUIK CIETEAOD, RETOR R
O LICKBINTNBE I EE2RLTHWEEELI NS,

CHAOME. KBORTORICER L TOIEBILEICE T, 2HEL SHRMALKIZE -
TR SNIEMEEEIE. AFF4HTH - 120

ARETIE. GHFHOPHENRERD B 108, HFICHME L1 EFAE5AEE (2hTH2
REED L TED. BREED S L THROTH 2 EFFAEB TS, ULHLENS, Pz
BIIEERAE N DL H D . BRIFTOBBHELENY ANTZEF D LBAETET ZE D%, 0
128, BSOS - 7 BB HEM OBIfE. EHEEFMITO. REER > TOLDELS B,

€=1-

Others

) 0.5 %
Unsatisfied, No response Difficult to follow | No responsc
Not so good g

Not so clear

Good

e - I WJJ” | |

60% i

Satisfaction Understanding

Participant : 551 pcrsons
Response : 489 persons(88.7%)

Fig. 2. 3.1 Response of satisfaction and understanding on the introductory course
of nuclear emergency preparedness by participants of local governments
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and radioactivity

Nuclear emergency preparedness [
and response
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radiation exposure

Radiation measurement by ——— 11 13 I 13
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Level of teaching matenals

Bl : Difficult to follow #4 : Fairly understandable
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General knowledge of nuclear

power station 239 ) 4

Basic knowledge of radiation

nowilcd BERE o
and radioactivity i

Nuclear emergency preparedness | :
and response

st ;3,.>: 41 s

Counter measures against

- R | -
radiation exposure ‘ —

Radiation measurement by
surveymeters

0 10 20 30 40 50 60 70 80 90 100

Level of understanding

Participant : 511 persons
Response : 449 persons(87.9%)

Fig. 2. 3.2 Level of teaching materials and understanding on the introductory coursc
of nuclear emergency preparcdness by participants of local governments

2.3.2 %33, JUERFHIHKXIRBEE

EFFR R OTBTAS O 778 S8 MR 2RI, -7 ST B B A O 70 Nl & Bl
BiAHEE LT SAM T — &2, s Fia ThtE L7,

SR EDOTGEICE IR SR U TH - 72b, Z#ERTIHMMEREIED Lok LTS
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B REP. BITDSOZMBESRM L, Fig. 2.3.3 12N 5ONREFT,

AVF 2T LEHEIHFEEIHIR AR TERB LA, TELAMSNHOBIR ] o>
TR BEREEHRTEM LR OIRORRERN LTH S5 2 & Uis, = 0#%IL.
MO I1T B A B TR LR A PURA M U TH S M iSO TH S S
LB ENS, AL ZHEDOBODE,

WHIENBEOYFIMT 5 ZHEOERO 21T, BiSSHEICMT 2 BHIHFE & A0 £ 2
FoE 6o LHBEDOR LSRN EDTIREORENS D, ML HEEEZ ShZDT. %
MOPERE. BARMLICANT TABRIMEITS S & & Lichy,

Fig. 2. 3. 4 ICABEORAN BB ROEBE I OLTOT 7 — MERE T,

(Rt

I

Public health
Environmental monitoring

center 2% Prefectural government

5 Participant |

43 persons

Not so good

. Fairly good )
Cwew

Satisfaction Understanding

Participant : 43 persons X
Resporlljse : 43 persons (100%)

Fig. 2. 3.4 Responsc of satisfaction and understanding on the nuclear emergency
preparcdness course by participants of local governments
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2.3.3 RFHEBREIF—

R R OB FROEBE 208 & LIEFAERE I F—3. FFARRII OO TOME.
EREEBLUTEANCETIZELOANBOLERER S 2 &% HINC, FERERICRAHINT
S DEFLEZIT T L TUKR, KEFTYMER &1L -7,

At I F—iti3. BFORREFER L TERT AEFI-REZEROHAEL 7 —FEML
TERT AT — ZANH 5, REFIIEY 2 — XES5EER LU, T — 20 THE,
(BHBUHER AIRERSIIBE I h,. EIhis

MEa— 2] id. BEFERICBOTTHZE»S4HBER L., K2 — IR IFHEFRO
HEAENUBHBORAET—< & Lic, B - BENO BRI AP aaEr B o R 7 ICH
T5#EH. ERETIE. HEOZORD F& LTORERDIERN S, HkPhH)50HFHERED
ISR £ TOMREOESHBERIC DO TR E IS SREE 5472,  (Photo. 2. 3. 185

(i -H1a2—Z] 3. KB 7 —ICBWTTH28HA S5 HMER L7z, KT — X,
R & £ DRIDRFIRERANI. D E UT. BEHBROERNIITEREERR L, #
FERFTENOERBIICEMRT AIMRE Uiz, EEA ) 25 L0—HAELEITO. #
BT EREMRRFEALBIRENIC U, SHIZRBEEDO = —XDOEZHRMITIGZA 5 D EILD 4
RETH -7,

MiE - B 3— 2] 1. HBFEE 7 —ICEWTSHAMSIBRER L2, K-
HEABBRUOREMOHB LEBMT ARFNIODOWTOAFINKE I-RXTH b, #HBITET R
DORES ., HEHBROFIA. BIHRD ABRNOREELFL IR LT, EREIFRENZEEMITIOR
DO BSHRERIE AT - 7o F72. THEFAOBIREFRE] ORFEOH &, ZHRENEREZREK
5 THEHE] BZERICTOO, BFAREREEFRBETEORZREFARROH
WA B DI > Tivb, (Photo. 2. 3. 28H)

Mg - FWHa— X ) 3. RfEFE LV 7 —ICBOT2H2H OS5 HMERK L2, £0—X
T HEBEEFRORBIFRMREHCEA LI O T, FICBKEAERERE (TCA) ZHNT
DR EEER KU JRR-1Y 3 2 V— 710k 5885813, THEVFETFHEISH LT
KRR TEXSDDTH S, £l TOEHE LV EET L0 H0#E S RFeMEhE.
&0 —~[BOMR & MFILFITIE 5 72,

MHpEa— 2] i3, HEHEE L 7 —IcE W T3HWBO NS5 AMFER Lz, &I — XITHR AW
Bty —DOER, KRB EAL T, BFEROUED S BEHMLFOZEE. BHBORMAE T
AEBOEBREEL LU THRRMNICEBET 5NETH S,

FAEESOOZHE L1228 T FRFED S ORHFEREIIL 1698 L8 - 10 ZHEDT »
r— FTiE. BB RO E I F—Th- T EDBRME D 75

At 3IF—TR. ZHREDREFNOOTOHEBEED LD, FRAB TOHEICHMT S
CEABMICKRBOMM AR L TE I, BHA GM FHEF v MI. /DEID GM FHEEE
Ly R —5 + 74 <7—%2BA 1 bDT. 74, BREHER(GHITESHDTH S, HHA
BHFy M. BHORFo—IVBIERRE KA T4 XEERLTT VA —IVDOFHEED B4
BOMRBAEET LD TH b, FH - BEHRIZBIT 5 CAl (Computer Assisted Instruction)
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VI M7 2T NV AVTHATA2HDT, #IHO HDIE MS-DOS [RTHEH. BEDLD
¥ WINDOWS MR CTEHH « DTN F AT 4 T THbD, ZHFE TIT. MS-DOS hRIA,
WINDOWS MTAEEGIELIC, Fics ETA V7 b7 27 bFEFH - BIHRICHET 3 bDA9E
BIELTce ChoDEMITEA LI F—THHTAELEEDIC. THE A L. FRIS THEM X
NTHD, FRANICINE TITHIEL T CAL RUVEFTA Y 7 b7 2 T A751T,

PLE. BEHERES TN S BHEERTD ORI L > TT- 72 THEFH
EBRYE I F—HE] ITBTARBIIONTHENT, b, KFESTRIVEED SHEFI— X
DNT &V BESHRF A REBSICBE IS,

(v

Photo. 2. 3. 1  High function materials development with radiation application

Photo. 2. 3. 2 Mecasurement of natural radiation
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Wy —Tid. BE/ND « PEEPEEA IO —EAZERRIZ CAI (Computer  Assisted

Instruction) PEH S E&E AW IRKBREELELT

Mz, X8 L7z, Photo. 2. 3. 3iZ 1M9TH

Yo

5> Th, KEEIL Table 2.3. LITRTAXRY

PDEDIHOFFEDLEM | ITBIT5 CAl ¥ EAE%

Table 2. 3. 1 Training courses for the public

# HE H FHEBLHR TR E WA Jra—
CH:D) Gl 2] (BAR "
SER9F4H 18 ~20 Fﬁ%ﬁm.&%ﬂ*ﬁ ERE B AEIRANF-F | BTAMERLYE
(EEpHEE ¥ —) =3 (10AD EREICET 2 BRE | HHESD—EE

(’gbﬁ@ EREEXEE R L CEHE

BJ(:JLI»:)
SERR9ETH26H ~308 T OIBEVEDDHD | FVE *CAl RUETFAHEMIZ | BT — X TH
(BLEBEE) BFEOZ | & BEEREE i

T BEEMTIED
SERK9ESH21H (BFREFIRFER + «CAI RUBRICE 24k | BFREFHRE
(HightEE 5 —) (B fE) R B ET) (220 B¥ §%~¥ﬂ3& LT
FROFSH27H ~29H I e S & He *CAI RUBRIZXSME | Y1V 2F %
CGRHgHFFERT) 797 C10A) B¥EH v ITD—ER

F4 ﬂ%&aﬁifr‘ *JRR-IEFFVI a2V | EUTER

— & EEntkER

1041 A9H H?%jjﬁﬁ&%% ERHR - BRI B EBREE FRF Ak R¥
(HighHetL % —) 2L GBAD < FRSD—ER

(h%%}%%%&ﬁ% ELTHEM

Photo. 2. 3.3 Computer assisted instruction at the '97 youngsters' science festival
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Fro. HREFNARERREWEE Y —O TRFAEE I —X | OWBAERVFRELEKRY
HIT¥HARE T LYEROPEREE LRI AN, BKBREREE (TCA) iKW TEE
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WHE 4 R U825 H 2 55 B RII2ADFAETHE S DB EEBORICENE. RT3 £
B, »

ZDIED ¥ty —TiE. BFELEINIBBOEFICLIVEEE I F—PCHBEFIZENT
HEME L THAET-> T b, FEBERUTOHRINEIT >,

(D GHBSHER ARG

FAHERE I F— Ea—2) i35 TGM JIE88 K Nal JIERBOKEEER] |
[GM AY 7 —&ICL B BHEBRONE] « THERICK A BRI OBEK ] RO [CAl ¥5 ]
CBT A, EBIIROHENEME L THA LIS

(2) GDEFh&EEmRE 7 —
R HRFEEEICBTAUTOBRBIIZNENIZOHKEL#ME LTHA L,
ORIBFE=F ) VT HRE
(RRRE=7Y) VI BMORIR] 1TBIT 5#EK. £H
@ SPEEDI %X v b7 —7 v 2T LB
TRFABEREEREFE=_F ) 7| BT %%

(3) (BRI

BSHREEE - GHUGERICEITS T (EE) BARMOWHE LREE] ICMd 2#BHICIBOHE
MWHEME L TW A L,
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3. HEE I RUT V7 « KV - Bl 3 i D HEAE

3.1 HEfRiRO#EE

JEF N5 B A EIRE Ko 7o, N OB E WA LTS L FOMEEITU.
FENOIRFIIERAEDEREIT 72 THbL, —DIXEBHAFED JICA) DB hick
D BAF & FEOFFRE ROEREE R & UT. 7 R OBEHE R R O FEBERI & Bk o g
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e LEALT BHSHERICKRECEAIND, REBEOHMIZY /> TE. 2R EHEBEEBRD
FITICET A0, FHO=—THAERELC ERU. BT S =— XITiH - FHEsHE A 1F
U720

BAEMIZE. 41 FRUTHMERS Y A4 EEO2OE I U, TIHEEHEWE] KU1 VK
R YT HMEICBOTIE THEMENREVHE ] 2170, HEORFIEMNERCHEE L ERT
BELEBIT. BREBEOEMMFEADOR EETE Uiz, ZHRDOAMOBEREK 51713, BMIZERK
VAT LEWESIL. EEIELIENNENTH S, JOH. HEOHMAIFETX A VBED
A= ODREARR L. MEO=—XTH 5 H4HRHE. MSHRER RSB IO E LT
Oy eEE. BEEEELTOBRRENF L, 351 4 v Fry7HIEICEN TR, b
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BV RICHT A& E BT, HEPFERBERDI:D. EEGHRRSFEX X5, FEstoH
ER O EEREX IR 5 EBFR S R, AN OBIREM & ORBEE 1T - 72,

3.2 JICARTFIAEAL DEL{EHFE
3.2.1 JICAD—2X

EE W E XM JICA) OHEMPHEFTEIZHA L TIBMEN SEEIRERL THWEI—RT
HY. & LEORFHEESBOAMERERT S EABNE LTS, 13EIFIZY 3K
REEE. SHI2E G613 F CHEMER L., MEAREBET O7H 574, AFa. ML
O, VT MEIBORFNETH o7, TV T IHSOBMIIEDTTH S, PHEEDORIEIL
BMR67 . MRR2A. HREH2EENOIBKTH Y. FHERIIF TH -7,
PRI 2 — 2D HE L AT BER8~GBRITH - 7 MR 2 BRI HHE L. R - 1K
SHREER S HFFEYE - SN ERO2I V- THERA L. FhEhEREEBOGHHEE
5 —TlREEEAT U TIHE S 5 Hkicdd., THREEIS KB LI, Jhid, HEED T v/ — MiC
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RO, THEQHHENLT X5 (HEHFHEOER) | EEMSEAENETXS (AR
MoK EOBREZERLTESIHBETH S, LML, FHINAFENRS G725 L
Forn=—FIEZr V2= IWEARFETH 72, €D, SEEMSIZIAREE L CSARE L. B
R 7 —TEBELK Rl - BUHBERI V—TOWETIE. T4 XA v vay, F—I &
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EE AL TH 5 EDOBRID  HINEHBIEREIN . AEBIIFFHOB OB EFEIE
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AEE. KO- i3 JICA NE/TAREFELE T +0—T v THEOHNRE 5 72725, 3
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Us WHMEBRDIE AR E BB R ABEMOBIREFEERAE L2, 1V FR VT TRK
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Nl U= 7 TRFE T AWM (MINT) 285, 3SEROBEAEHE L. 25154
DWHEAEICEK LTz, TORER. PHEZBU TEE UM BRI RMICEBICNAINT
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THERICHE UIRENBIC > TOAFBE DL I, £z, WEICE T 3 EFAER
BT B EFIHE IS BEE. 20X TS 7 4 EOROSNTFBICET A2 5D ULAERINT
BOT. TONFDHABIARTH A7, EHICESAELHL JICA I—X%E45%EbMELTE
BLUTELOEOBREVEF#BEELSERVREREEFRBL LA SHIATH S,

(HH. BIR)

Photo. 3. 2. | Technical tour for Naka Fusion Research Establishment
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3.2.2 IAEAD—2R
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WEBN L. TV7 » KEEHIBORESE LEICE T 2RaEROER E L VE RitFE 5T
B ETHo1z, BT, BIDK. BHEDLEORERNIGINIESBTHEICERBLT. M
WA HEERORZRY. SLEMTETH SN AREHMES. HE X B, 1ICP R Flts
WOEERFTFTES RNV —Y 3 v ET-T. BURIE. BEEVHE R V7 — 80T TR
BETEDOAERE., BEAHOIUESIISOTOWE S, EHEOKE L Y ¥ —%0MEHE
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(BF D)

s

Photo. 3. 2. 2 Lecture in the JAEA course on nuclear analvtical techniques
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M=z U7 a— 205k U THREERICT L D ICEEZED TIT o
(AR 7K™ )

Photo. 3. 3. 1 Workshop (Group discussion on a given subject)

Photo. 3. 3.2 Technical tour (Fugen Nuclear Power Station, PNC)

(E) WHEEBEHAE
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34 7U7 - KEFRFHEBZROKE
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EHIT L& T,

(fe % A

Photo. 3. 4. 1  Liquid scintillation counter measurement in Joint Training Course at BATAN
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Photo. 3. 4.2 Opening ceremony of the seminar
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Bk o< b 757 4 —DOWHEEZITT,

(Ml %2 KD

Photo. 3. 4. 3 Presentation of certificatc to BATAN staff
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s

Photo. 3. 4.4 Preparation of liquid scintillation counter samples (OAEP staff)
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Fig. 4. 1.1 Sample calculation circuit and data on analog computer software

4.1.2 BRFFOFLEEEFTHCET SUHERBITF AR (KEETOFHER)

RO LR 2R RII. ZOEZHPHETO L. FIREEFEFORICESHTHES
W LB ERROBALIZETF Ulco REFEIT. BKBolAR R BRBEEARICONTOKREET
BOAEBBFEOHAE T 075 L% E L. MEANOHIEZ THRIC Uic, BARMIZIZ, &Eto%E
AR DO AT, FIRELHHRTHA S EEEIC. BEEIEEZ(DICBOLTHEBELZICAA
Lo £9. HEL ST REr— 2 28R L. FBAEKHICZN TN EETIE, D
FORRERBHICKE, BREIE. REICSKROBEROKAERELEIITH. FORELF &
WTEWEAICIRRT AEE L 5T,

AHRIOFTIZ. NEDDIL D FREIITH DHEEIZIEBIRADEDN o2& BLHbE
BT FELHEBRNEBETHLOIEDH > T, At 5 TOWBA RS 7DD, KE
HOTFELIZEHARERNE SN > Lo TREL N ERDN S, UL, APHEFERIL.
B2 F BRI IT3LERLLOTHEEEZ B,

Atkid. FFICED D BN T — < A2%E L. HEEICKTREROTHITGTEONERIZ
DFEITEITDOE. ISIKZOHRORRNNERERELITOES I &IZED. RTHREBREK
ICHMIELENTESLELEL TS,

Chrige)



JAERI—Review 98—018

4.2 TRFBARE
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(2% 3K ]
1) Nodo, T., Inoue, S., Sasaki, T. and Ishigaki, I. : “Solid Polymer Electrolytes for Thin Film Lithium

Battery Prepared by Electron Beam Irradiation” , Proc. RadTech Asia '97, Nov. 4-7, 1997,
Yokohama(1997).

10'3:. #*©
[ ]
® o
e L J
5 S
.é‘ ® o® e e
= -4 o
k= io o
8 E .
3 - .
Q )
c ;
o o
10°5 a L . L a
50 60 70 80

Content of Solvent , wi%

® : PMVE-PC-LiFsSO: system, O : PMVE-PC-LiClO« system,
¥ : PEO-PC-LiClOx system

Fig. 4. 2.1 lonic conductivity of gel slectrolytes

100 %
80 M\ N
’ \\\\\\\\\\\\ ( a )

P ., \\\\\\\\\\\\\\\\
:2_ ”," \\\\\\\\\\\. b

60 - 2 )
O ‘s,
| - ‘s,
> ’
. 9 0 *,
L ’
- 4 0or e, "
2 " (c)
e
9
o 20r1
o

0 1 1 1 1 y 1

0 | 2 k) 4 5 6 7

Compression Force, kglcm?

(a) PMVE-LiCF:SO:/PC system, (b) PMVE-LiCIO/PC system,
(¢) PEO-LiCIOJ/PC system

Fig. 4. 2.2 Changes in compression resistance



JAERI—Review 98—018
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Table 4.2.1 iZ79, WHEIZ O — Tk > TERIAB S EBRHMMNENL S, KREHIZ, 1—X
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i) BAEHEER

& BEHLERIT. A RELRBEE TKLURLVE EF T BERT, FEI—2Th 3,
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i) PRI~ FHROFEFHERE 7 7 xR

BFFEOEBICONTHAED, BEFFOHEAIOOLTHEBELILWLEZEZITEMUTL 5AN
£, PHFORE - BREROUES) SHEEH L. ICEORED STFHERE. i
FERAFAENSF LR TEFETELLD. TF X MEERMEEN S,

i) B a—2 (FHROBEFHERE S 7 R EHER)

BEFFICOOTIRIZEAEHEBLTHAD, SS5ICHRBEBEIZRIIDTIINEEZEZL TSN
LT BANBD (BFFEEEMELIZEALL2ENBHRLTNHAS) , TOI—-X T, X
ELTOSHERBIILEREZMMT, EREHOBIICAEREEZ T, PHEEN B ICERICEUE
HHEHIBEL TS,

a1—-20BM. ABBK. AF. IMEICERT AL ICKEREZREL. TFRAMBINIZE
bETRHREEKKL TS,

BEEROYEREMEENRETHIETFAERE I F— (233 BB ICbFPEI—IN
HH. TCA DERAINTNE, TOI—XTid. BAREHEKCERILIETTH{BEEZES
DERELTHRRTEZDT. BMBFICELZRBRIMIKRE,

TCA ZRWIHHEB M AR T 57D, BXRREFARBRWRATHE LV 7 - DL EX
RELT, BEREMBEOILHOD A I—XERBEMBEOLHO B 2—RIZ, BREEERES
ODETHHEAI-XEERMIERKL T3S, RonRKETIZHZH. BEHEFFOEL ICE)
BLTOWAIEIFICEEZLEFFICMNABEE LTHROT VN7 MEEZTHALD TH S,

BRIERFZORERENEIIC TCA 2FATAFHHEERI—INHD. CONFIELER
TI—RICHY LTS, HMEEY 7 —DI—RERULADIE. I—ROFE. AB. TFX b,
ERBHEVKEFZETHY . TCA RURBHEL VY -3, RETOER., ERICEHEHE
HFOEW) KD ICEREEEAZ 4B LTNSHEIETH S,

(4) TCA WHEEBRDTFE

TCA #HBEMICRIATADDFRBELEEIL. FRIEIRIZHFTINID. £D—H T,
TR EDOREICES TCA OEERLHE IN T, FRI0 E3FIC4%LHFRFE JRR-AICE
BEBLERTLUTEYEREICERT 2 IEMREL. LIPS HORBLIEONE LI
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TOWER. LLXANERL . BENENERARTEXZBERIIRE .
B, FEAHFER TI98FEDER ] ITBWLT, AREDO—-HEFRL LI, D
(A

(B%3C#)

D BARRFAFFETR : “TCA BUKEHREBREE  Tank-type critical assembly” , (1962).

2) WA, Ak, BR: “TCA B 2FMEHEVE" , BT I%4E TIBREDFELS], BY
S 143 DL7, 155 (1998) .

Table 4.2.1 Summary of TCA training course

1995 1996 1997
Course name Participant Number Date Number Date Number Date Content
(Organization) of of of
participant | (Training | participant | (Training | participant | (Training
(Groups) | interval) | (Groups) | interval) | (Groups) | interval)
Seminar on critical safety Nuclear engineer 28(2) | May - - - - Critical approach
(Nuclear Safety Research Association) m
Training course in nuclear technology | Nuclear engineer 3 May ~ 3 May 3 May Critical approach
(Jica) of under developing June (€)] (5) | Shut down margin
countries 4) Neutron flux
measurement
Nuclear basic course Nuclear engineer 13(2) | August | 32(2) | July 10(2) | August | Critical approach
(JAPCO) (n m 16(2) (n
August August
n (1
Educational reactor physics experiment | Student on master 14 August 13 August 12 August | Critical approach
(Tokyo Institute of Technology) course 4) 4) (5) | Shut down margin
Neutron flux
measurement
Reactivity
measurement
General course on nuclear technology | Nuclear engineer 17(3) | Fuly 22(3) | July 25(6) | July Critical approach
(NuTEC)) (15) (15) (15) | Shut down margin
Neutron flux
measurement
Reactivity
measurement
Reactor engineering course Nuclear engineer and - - 19(3) | November | 11(4) | November | Critical approach
(NuTEC) local govemnment staff 6) (4) | Shut down margin
Neutron flux
measurement
Reactivity
measurement
Open course on nuclear energy for high | High school teacher 10(2) | March 15(2) | February { 20(2) | February | Critical approach
school teacher 2) (2) (2) Shut down margin
(NuTEC)
Total _ Persons | Days | Persons Days | Persons Days _
85 27 104 33 97 33
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Photo. 4. 2. |  General view of TCA
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Fig. 4. 2.3 TCA reactor system
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Role of TCA and rescarch reactor on training Reactor physics experience using TCA
Field of reactor physics . Critical approach * Neutron multiplication
Open course | Public class
ot : Zero power operation
ritical approac! ..
TCA Neutron multiplication Reactivity canrol
) Diffusion  Reactor kinetics
Reactor Beginners' | theory
Neutron {lux measurement Reactor Zero power operation engincering | class
Power distnibution measurcment Reactrvity oourse o
' Neutron flux distribution
Power distribution
High power operation Research reactor l -
Temperature & pressure General Core characteristics
courscon | Advance
. ) nuclear class l
Field of reactor operation technology - :
Tota! understanding of reactor physics l

Fig. 4. 2.4 Roll of TCA and training contents
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LHELTNEY, 22T AETF— A BV THEYLHEEES DR RS 1 (1986-19904) % 3R
~ Fig. 4. 2. 5-NC TR A BV o KT, HEISHED S 2MBUT &702 RHE S RICH
4L EHEMOBEEET, BEHITRE x £2& 0. AWMU HERE. PRI o x +0 x DE
GRERBE) . AUNBEERTHS, 7oy MAKERT I 4v FTEEEE, BESTIRE
b S NEIC S S (RS MIERA A RERARICE I & E5RT, Hd S, BRI
FROEMN-BRB (EAOROERIIHNROBELT 1 v MRS T AHMBRETT) o ThE D,
HEMHE I H OHRIZES S ERSHORMERT I EAWID S0,

NEOBBAN TR, I HBREAMGHEAINSD. BERGHERFHOIDTF 2V/
T4 )BT D AROBHRIBREBAG LTS & Fig. 4. 2. 5-ATRTHERNF oY . K
JLEERSER RN T NV — ¥ EiE RT3 2/MNR (TRUT) OFRBBRESHERBMTE S
I ER 7oy FTRLUTH B, ILEROERFEHRERE BRAA RO KT
KSR LEOFRESE (@) OF — 7 dEERFERAEE (1988) hoDbDTHb,
WEFhb FichofE oy hERD, FhENERSHER 7+ v POERTEISHEERTES
IEREONG, EHELHIEOT — ¥ T Mogilev & Gomel (3 llyin (199D AMARFHFRTH
% L7 b D, Bragin I3 IAEA Project (1991) 76D H DT, Mogilev i EHHERT 4 v b KD
IFRECHMIER 7 1 v PREKHEAT I EDHON S,

PLED S, BABHCI R AIELE BRI R R FOEARRBS A3, SBERS G
INERSHFRA A THY TIID oD EfbRan b, 7272 BEHBERSMICYTRELSS
1. BB EOHENEHTAMODLDA A X LS EIFT T COEOBRHIBBEDOE S
A TH D, AUTITEMET — 7 26T 50 EOEMIRLELDQRFRAENLETH 5,

(BEE)
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|) Kumazawa. S. and Numakunai, T.: “A ncw theoretical analysis of occupational dosc
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distributions indicating the effect of dose limits” , Health Phys., 41, 465-475(1981).

2) Kruchkov, V. P., Nosofsky, A. V. (eds. ): “Retrospective dosimetry of participants in the recent
accident of Chemobyl” , SEDA-STIE, Kiev, 84-97(1996).

DB E: TN TAVERD) AT — S HEBRICEAT AREAHETIMONT, F
V) T A BREERE., FERREMR SRR, B, (WMOBGEH. 147-148(1997).

4) el F: NRBERBBEE ) 71 T - FBEOHENIBET S 2, 3OO0 TT, Fx
W) T A BRERE. EYEREMRSEERE. K. (MOBGEW. 27-28(1998).
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Fig. 4. 2. 5-1 Distribution of doses (1986-1990) to llquldators of Chernobyl accident.

Left panel : log probability plot, middle pane brid robab111 lot,
right pancl : p%ogablllty plot. @ : (IAEApPrOJect,leQ P svg

Ivanov, 1991), * (Ivanov, 1991). Solid lines show flts bv the hvbrld
lognormal model
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Fig. 4. 2.5-2 Log probability plot of thyroid doses from the Chernobyl accident.
National averages among nations in the northern hemisphere
(A adults, < infant), victim (@) , children less than 7 years
old in Belarus (Mogilev : ll, Gomel : 4, Bragin: A) . Solid lines
show hybrid lognormal fits (Mogilev : lognormal) .
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Fig. 4.2.6-1 HS model (solid line ) and L-Q model (dotted linc) fitted to A-bomb
leukemia mortality data *’, where the second smallest data was excluded
from the fit.



JAERI—Review 98—018

1.2 100
o 3 .
1 &= 2
o 3 10
0.8 : /
3 ¢ 8 £
2 06 g 1
2 o
@ =
0.4 2 /
@ 0.1 o -
0.2 [ ] : /
0 0.01
0 2 4 6 0.01 0.1 14 10
Shielded Kerma (Gy) Shielded Kerma (Gy)
(a) S(D) decomposed by L-Q model (b) F(D) decomposed by L-Q model
Fig. 4.2.6-2 F(D) and S(D) decomposed from A-bomb leukemia mortality data *’
by L-Q model. Solid lines show the L-Q model fitted to the L-Q
decomposed data () .
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Fig. 4.2.6-3 F(D) and S(D) dccomposed from A-bomb leukemia mortality data *’

by HS model. Solid lines show the HS model fitted to the HS decomposed
data (O .
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Table 4. 3. 1  Proposed and current guidance levels of control on ingestion of food and water
| . Proposed guidance levels

(1) Radio-iodines(typical nuclide of composite radionuclides : '3'1)

Reference level : Thyroid egivalent * Two thirds of 50mSv are assigned three food
dose of 50mSv in a year categories and the rest is reserved.
*» 50mSv X 2/3X1/3 is assigned to each of three food
categories.
(Bg/kg) | Drinking water 300
Milk and milk product
Vegetables(excluding
root vggetables and 2000
tubers

(2) Caesium radionuclides

Reference level : Effective dosc of 5 | * To 5mSv, a contribution by strontium radionuchdes
mSv in a year in mixture is included, assuming that an activity

ratio of 90Sr/137Cs equals to o. 1.
* One fifth of 5mSv is assigned to each of five food

categories.
(Bg/kg) | Drinking water 200
Milk and milk product
Vegetables
Cereals 500
Meat, eggs, fish etc.

(3) Alpha emitters of plutonium and transuranium elements (Note 2)

Reference level : Effective dose of 5 * To be applied to the sum of radioactivity
mSv in a year concentration of alpha emitters of such elements as
plutonium and americium. (Noto |

(Bg/kg) | Drinking water

1
Milk and milk product
Vegetables
Cereals 10

Meat, eggs, fish etc.

Noto | : To be applied to the sum of radioactivity concentrations of 238Pu, 23%py, 240py, 242py, 241Am,
242Cm, 243Cm and 244Cm.

Noto 2 : A guidance level of IBg/kg is applied to foodstuffs commercially intended for feeding of infants,
provided that this level is applied to the reconstituted form as ready for consumption.

. Standard level of control on ingestion of food and water in the current guideline
(1) Radio-iodine (*3'1)

Items » One third of 15mSyv is assigned to each of three items
Drinking water 1 x102Bg/l ~
Vegetables 6 < 103Bg/kg ~
Milk 2x102 Bg/l ~
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xR SIEAHMEL L UHBIHEL ®2 SIEHHAEQ BB &5 Sligufizs
i 4 W &g 4 B | 2 % e | memE | &9
K A - bW m %, ¥, B | min, h, d 0% = 7 ¥ E
1 B|+07 374 kg B, %, B o, L 10~ g P
“# fil} 74 s vy o b~ |1, L 1042 5 5 T
& w17 v 7T A r vt 10° | ¥ H G
BABEE [y v BV K EFAELEL | eV 10° A # M
¥ B R|=E n mol FFERA | u 10° 1 * o k
¥* ElHh v F 7 cd 102 ~ 7 + h
V@ m|5 v 7 v rad 1eV=1.60218x 107 ot} 7 m] da
K A RTIIT Y| st 1 u=1.66054x 10" kg (R B B
102 + v F c
o 107 ] vy m
%3 BEHORHE & SIHTHAL 0| =44a 2
E4 SIEEEMIC .
qe | 0D STHAGY 10 EA n
& EIE L5 | L2 %8 #EExn DAL T T o
) 3 ¥l~ o w| Hz| s % W 25 17 7= 4k f
2l =a— k¥ N m-kg/s’ VA bO— A A 107 7 k a
E h ., W Bl 2 A A| Pa| N/m? 5 - v b _
TirvFHE MR | Y 2 - v J | Nm s = | bar 2
L%, wHeHRri7 v b W J/s # W Gal 1. #1—53 TREBBAR] B5 K FEE
ELXuw, BfH|27 - v v C A-s * a0y - Ci ER%R 1985 FEHITic &k 5, 72451, 1eV
|, L, £B/H | K v b V| WA N R B LU 1 udfliia CODATA 0> 1986 4 #32
% & B ®B|7 » 7 F| F C/v 3 K rad [: 1P R AN
' OA K& Wi - 4] Q V/A v L rem .,
s svalooavals | av 2. RAWCQRBT, /ob, T-n, ~2%
547 Hiv = — N1 Wb V-s 1;\=0.1nm=10“"m —VEREINTVAMBOFEORMLDOTT
W o ® ® ®|F % 3| T | Wb/m? ! b=100 fm?=10-2* m* TTIIEBL 12,

" . . _ b Lk o
105775 SN ¥ H Wb/A | bar=0.1 MPa=10°Pa 3. barld, JISTHREDE NEXRDT S
vy 2BE [wrvyvRE)| C | Gal=1cm/s? = 10-2m/s BRIV XZ2DOHNFT) —KAESATL
#* #lnv - 4 v| Im | cdesr em/s 2

2 1 Ci=3.7x10'"Bq °
A v 7 A x| Im/m . 4 ECHFEH2i54 T bar, barnik
" 6  f|~ 2 v ol Bq| & 1 R=2.58x107'C/kg R :
; E q A U MiEo 6] mmHg 2 &20H 5 3
% W B ®|7 v 4| Gy | Jike lrad=1cGy=10"Gy CARTD
w m % B/|v-~utr| S| Jke 1rem=1cSv=10*Sv °
m =1 &
1| N(=10°dyn) kgf 1bf £ |MPa(=10 bar) kgf/cm’ atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 s} 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ & 1Pa-s(N.s/m?)=10P(# 7 %) (g/(cm-s)) 1.33322 x 107* | 1.35951 x 10* | 1.31579 x 107* 1 1.93368 x 1072
BELFE 1 m?/s=10'St(X b — 7 ) (em?/s) 6.89476 x 107° | 7.03070 x 10™* | 6.80460 x 1072 51.7149 1
x| J(=10"erg) kgf*m kW-+h cal GH&7%) Btu ft = Ibf eV 1 cal = 4.18605 J (it &%)
FS
;l; 1 0.101972 277778 x 1077 0.238889 9.47813 x 107* 0.737562 6.24150 x 108 =4.184J (BfL¥)
! 9.80665 1 2.72407 x 107 ¢ 2.34270 9.29487 x 10°? 7.23301 6.12082x 10** =4.1855J (15°C)
% 3.6 x10° 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° 2.24694 x 107 =4.1868 J (EEERTE)
M 0.426858 | 1.16279 x 10°° 1 396750 107 | 3.08747 | 261272x 10"  frais | PS ({AH )
7 1055.06 107.586 203072 x 107 | 252.042 1 778.172 6.58515 x 10°! - 75 kgf-m/s
135582 0.138255 | 376616 x 1077 | 0323890 | 1.28506 x 10°° 1 846233 x 10" - 735.499 W
1.60218 x 107 | 1.63377 x 1072°| 4.45050 x 107%°| 3.82743 x 1072°| 151857 x 10" 22| 1.18171 x 107 "* 1
)74 Bq Ci % Gy rad i C/kg R @ Sv rem
4t 1z & &
1 2.70270 x 107! ) 1 100 # 1 3876 e 1 100
fiE & &’ fit
3.7 x 10% 1 0.01 1 258 x 107¢ 1 0.01 1
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