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The Human Resources Development (HRD) Project was added in 1999 to the Cooperation
Activities of “the Forum for Nuclear Cooperation in Asia (FNCA)” which is organized by AEC of Japan.
The HRD Project supports to solidify the foundation of nuclear development utilization in Asia by
promoting HRD in Asian countries. The principal activity of the HRD Project is to hold the Workshop on
HRD in the Nuclear Field once a year. The objective of the Workshop is to clarify problems and needs of
the HRD of each country and to support mutually by exchanging information etc. The report consists of
the results of the 4™ Workshop on HRD in the Nuclear Field, FNCA held on October 8 - 10, 2002 in

Batangas, the Philippines. The temporary Japanese translations of the coﬁntry reports submitted for the
Workshop are printed as attachments.

Keywords: Human Resources Development (HRD), Nuclear Field, International Cooperation, Asian
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Ioa—2E, FRERLIGRPLFEI AR TEULENSRL L LD THS,
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BY R OBEF L FERKIBICEIT 2B REEDEE DR D FIToOWTES,
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BRICEE L2 TEZ LR,
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Investigation of Basic Data on Human Resources and Human Resources

Development in Nuclear Field in CHINA

Investigation Field

Datas

A - 1 Administrative Government and Government
Research Development Institution

1. Personnel of Administration
Nuclear Development
Research
Radiation Application

Nuclear Electric Power Generation

300-350 (person)

Nuclear Regulation Development
Research
Radiation Application

Nuclear Electric Power Generation

200-250 (person)

2. Personnel of General Nuclear Development

Organization

A — 2 The number of institutions and personnel in
Radiation Application Field

1. Agriculture Application (mainly for Research
Development)

1.1 Plant Mutation Breeding

1.2 Sterile Insect Technique, food irradiation, etc.

500 (person)

2. Medical Application _
2.1 The number of doctors using radiation diagnostic
2.2 The number of therapeutic / diagnostic equipments

using radiation (Co-60, accelerators, etc.)

5000 (person)
470 (person)

3. Industrial Application

accelerators, ete.)

(Cardinal number of Co-60,

2500-3000 (person)

A—3 Personnel of Nuclear Electric Power Generation

1. Personnel of Electric Power

2. Personnel except Electric Power

7000 (person)
20000 (person)

A—4 Investigation of Universities

1. List of National / Private Universities with school of

engineering and science, and the number of their courses

13 National Universities

2. The number of courses

3. Quota of students (Bachelor, Master, Doctor)
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4. The number of faculties (Professor, Assistant Professor,
Lecturer, etc.)

5. Cumulative number of graduates

A-5

(Special training for personnel engaged in nuclear

Investigation of Nuclear Training facilities

energy)

1. List of training organizations and functions

Nuclear Graduate School, Beijing—master and doctor
courses on nuclear related science and technologies,
various training courses for nuclear professionals
Business Administration Institute for Nuclear
Industry—Degree  education and continuing
education and training courses for management level
personnel in nuclear industry

Training Centres in NPPs—fraining for operation,

maintenance, technical support personnel in NPPs.

2. Course names, durations, Maximum trainees

3. Cumulative number of trainees

A - 6 The number of personnel passing a national

examination related to nuclear energy

The National examination in Chinese
nuclear field are Senior Reactor
Operators and Reactor Operators

1. Second class Supervisor of radiation Protection

(Radiation Application / Sealed sources)

Licensed Senior Reactor Operators:
180-200
Licensed Reactor Operators: 380-400

2. First class Supervisor of Radiation Protection

(Radiation Application / Sealed Sources)

3. Chief Engineer (Reactors / Nuclear Fuel)

4. Chief Engineer of Nuclear Fuel (Fuel Processing,

Uranium Enrichment, Reprocessing, Reactor)

5. Clinical Radiation Technician (Medical Application)

6. Medical Physicist (Public License)(the same as above)

A~-7 The number of Radiation Application Users

(No statistics)

1. Hospital & Clinics

2. Educational Organizations

3. Research Institutions

4. Industrial Firms

5. Other Organizations




JAERI—Review 2003-006
12 AV FxRy7

ZYr/-naun
A ¥ PRI TRFNF (BATAN)

¥R

1. A Y RRUTITEI B HBERE#E O E

2. AMERGTEICET 2 ERT — XA

3. T UTRERFHALBKRFANST)DOHRR
1. 4 ¥ FRI TR DR OHE

AV RRTTARRZEFAEMRFASRD b0, BERRFARILVE—ZRS

(National Atomic Energy Board) 3 Ell§% S 7z 1954 = TH D, IR BFIZB T AR FAEHT R B
31963 Fp bR Z— k Lz, FESEFDIEN. A ¥ FRUTICBT 3 RFAHEMNRAAOERS
BiE22oH%, 1 DIIEENFIBIIERFAENMMATHY., b5 1 DIXEZER SHNE
BT DB T OFTA Y b—TFIATH B, Table 4(Attachment D)IZFI R BRI AT A >~
FRITIZBTIRERFAENRFBEERT, ZOEMLLIPRLIEY, & IR ES
BOAMBRRL TS, EHMPHERTHEET (65 BB LOEEHEERER) R EOEEB LV
EERFADOBANBREEEED b L —= 7 a— 20 1980 ERMENP DA X — ML, b
—=r 7 a—XBEMb, RECEE-REINTETNS,

1.1 FHEREWS

A4 ¥ FX T BEFHFBATAN)OEE IS v ¥ —ETC)E, FL—=V 7 - a— 2B I
BEIEORE L AT 5 EORUICEAINEEMRORICLY, FL—=VFa—2
HEVEOM b WELEOIIT> TV 5B, FEREHIL. BR. SERILEMSH
72 1 ADEMRDH D WIEEMREI/NV— T Lo TAB- WEShTWS, & ICHSTRE#%
FEIZOWTIE, FHEREMIIEMR I/ V-7 L VR Eh, AR 1 EZLCHEESL
TW%, Table 5(Attachment 2)iZR L7cA & KX 7 [RF AIHHIF(BAPETEN) 3 A4 L 72 B
ITORFNL. EHBRES L ORTFHEE)BERE OWFT & 725 T35, Table 6(Attachment
M, FATD BAPETEN DOFIHNIC HEHL U 7 MR RBEEOBHES U % 2 5 b &R T,

12 HHEOEKREE
HEOERREIL ELNINE TSR LN ) F 2T MELE SO EFOHEI L -
ThEN?, BEFABGOHEEDORET, BEFABROREEREZZE-THBY . BRI THE
BOYERRI 5D, BATAN OHEFIFE L ¥ —Tik, HEOEERALLEF—LU—I D
WER I DT-0, HARESCHEERENDDORE 2 /%R & LEFHER Y~ v a y
TERERL TV, HEOEHRRELEE., BERED LA TWS, BEEEHNIC L 5HIFE
N BFHBREE, L ICAMBREED D ECEERRE R LTER, BARY
LbEDOBEEZEZTE-EHEOEII., 2015 TTIFAOE —F 2 MTBE RV, 1277,
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) LIEEBRB A TOFBECEM L ERX, RoTEThb, EI TP ELE U TEH
DRI -BREMOE L HEIRERD B,

13 BHESR
BATAN DZERFIRE > & —I2iX, BAREEICET 3 RANRFELITO OIL+aiE
BRESDH D, BARHOSF TIL, BATAN BE &N L LEBEOTHECMZ T, &
15 6 BT OFME & 4 B OEMIHEREEIEE L ¥ — DR TNS, £, Hil-BE
BELOEZELEICTHLEONTEY, FHECSM U FXERE, ERBELS 528
TEBLDILARS>TNE,

2. AMERIZET 5 T — ¥

2.1 7B |
BFNFERFEEED D2 DIIIHERE 72 5 BF RGBS BETH S & ORBH S, A
YRR TBAIE 1997 £ 4 B EROBETFHERE(1964 FEHEEE 3 DR HE L LY
FFAERE19T FEHEEE 10 B2 AFH L, FEFAERETIR., BFHIRBESLE
FARBBEBOA—/S—5 v TEBT B L L b, BFAREMA LOKDEFHHS - TE
RO R I B2 | BFAFIAOEMEE & HESES 2 Sl Slsnz,
1998 4 4 BiZid, FifRARHER (998 45 76 B)RAFEN, 1 ¥ RRUTICBIT 5 Hs
R, BHER, RFFELUOEDEORR - EEE2EYT 54 R T EFHHRET
(BAPETEN)DBS R R L7z, Tz, KHEES998 £ 197 BN LY., £ ¥ R TIBF3
BFAHEB L ORI BOEE BELZHEY T B 1 > FXUTEFAFBATAN) RS E L,
TEED Table 1 .IZFETFHBEMESTFOBFFHEED Y X &R,

Table 1
List of National Administrative Agency

. Total

Agency / Institutes Role Manpower

Nuclear Energy Control regu!ate and‘co.ntrol the use of radioactive
materials, radiation sources, nuclear reactors
Board (BAPETEN) .
and nuclear materials
National Nuclear Energy | to execute, and to promote the research and 3818
Agency (BATAN) the use of nuclear energy
22 EREF
EROHE O

Bz 30EM, A2 FRITEHAFIIRRLTE 7, 1996 E£0BKEEE O 10 £EO
ERNBEEGDP)DRERNEY 1%% LE 5 —7F, Wil 5T 10%KH & HEEE -
oo LDLIEDG, ZDA 2 RRUT ORFEREBRBIT 1996 FE4 T DR EEIZ L 0 KE
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LTz, BELBOEEIT, 725 TH AMBRICKT 2 BE OBR/NFEROBEEH O
MBLOEHEOEDETR EITHEETH D, AMBRICKT 2 BRETFROENCEREY
WHEBLTL 372, ZOMBERELATH D, AMMERREE(EERREEE:UNDP, 1998
ENZEDNWT, AV FRUTIZBITEAMBROEEELHDZENTED, 195 F0T—
L, A FRUTOAMBRIZFLVAVOELUEMFTONTNS, AV FRVT
DAMEREIEEIT 0579 ThH D, AMERELIL. 3 >DOEEN L2 S (UNDP, 1996 £F),
FE—IIHAERERICRIT 5 FRESRG., B IRAOEFEQR 40 2) L/ NFERORSE
EEB 45D DTHEINIHEE, E=PFA DIA%tbwigmwfﬁﬁénéiﬁmﬁ
Th s,

CEMDOERGEHE :

197064, BUFIZA > 7 L ASDUNMER EXR & LIz KRER) & Fidh 2 EFEEF IO
SHPMEEBEA L, ZOT 0T MIEIIL, 197055 1993 ) ThEROBEFER
ERBUIIEM Uz, 199088, [H7 U7 OFWRERER & ALEFE (East Asian Miracle:
economic Growth and Public Policy)] (H5#$R17: 19934F) L A S Lo FREITOMEREIL, =
NoOT7 UTHENREREREZRIMBICET -0, AWER, &< RPBEETICITL
TG ABRLNTRERRINTTDTHH L LTS,

REHE DIFE(L

199445124 ¥ RR U T BRI, BEBEERIr EILERT I EL27Z T, REEFLMF
DOIFEIERT B, BARESBUEL o7, 196FEOREFfEEN%L, BETHEILE
bHTZ L oote, 7OTHRREIT(ADB, 19965F)DFREIC LT, k#@ﬁi“&o@é
MBI OFERDEIZEDLOTENWI ERRENTNWS, LEB->T, BEREOEMES
B, BEEEFEROEE LV b, HEOHEOMLEL W25, BEOBETIL. ﬁ*?ﬁ@
KA FREFFIZ L VI SN TWB S, ZOERR+HTH D Z LIS M THB(ADB,
19964F), A ¥ KR 7IoHT 3B OHF HHEICET 28 Tk, HIFBFIC X 38E I
B3 ANHBER~OBREOHEUENRTHHIN TV D, HAFBEN, NBEFBIUEREL
ANV, ERFROEYITHREIRICBIT2HETE L FREAF LY b FEMNORINIE
ATEBE55, '

EEHEHE

AV KRRV TITIHERE, HODAMNLKERH D, HREFITIX, REORKRRT CTAMERZ
ENTIARIZELTRD3IDEHITTND, F—id, LLIBEFHRBERBICB T INERETR
BORFREOET, E_RIHLPIEMICBITIEROEDET., FZRXBETFOEE N 7
TORELILTH D, FIBNPIOBIET TS L. 7TH~128D REDORREFELDI 1155000 A~
265 AEA L, 1388~158 TIE1753000 A ~275 AR T B (HEFREIT. 19986F), A » PR
TEE - &, NER, FEROBERIIOVWTELIZEVRLWRELZ LTV, 1~
%K/T IBTAEFHAEMNEE I CEEREE Lo KEEZRERE X, ZLALTERWRK

_béo
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Table 7(Attachment 4)IZ T#E & BEH B H B ENLKFED Y X M %, £ 7-, Table 8(Attachment
SHTRMLRZED Y R b &R, Table 2121, RFHEELSHFORRL A TIHEHBEOY X +
BRT, HRPEH LB, 4V FRUTRECERZ., L CEFABERAAFELX
ABDMNBEICBWTHIRARERBE LTS, £, BEEBFTOREERDETIZ
LY, BFABEAANE~ORERGESND AN ORBOBOT2 2 LICRBES S,
—F, BEEXKT, HOOEEBFEMBOEEEDO L NVETERIES S, LEdoT, B
DEFAREHEEZED B IH o TiE, MO UV_VA LZEREBHBNBEL 2B

96
Table 2
List of School with Specific Program
Program Number of
School Names Offered Students - Note
Medical Physics Physics Department Bachelor and Checkin Opened in the
University of Indonesia Master £ year 1999
Industrial Safety Engineering Bachelor and Checkin Opened in the
Department University of Gajah Mada |  Master & year 2000
Nuclear Engineering Engineering Bachelor and . .
Department University of Gajah Mada Master Checking Closed in 2000
. Ministry of
School for X-rays Operator Bachelor Checking Health
School of Nuclear Medicine Master Private
University of Pajajaran Program University

23 MR- OFT A4 Y vV —TFIAB
Table 4(Attachment 1)iZ4 ¥ FRUTIZBITIBHRE T OATA4 Y b—TFIBAOEES
Y, Eio, Table 3 [ZHIROBEE LV L, BB, MIEERIIRAE, EHEENE
Do T3,

_ Table 3
List of Nuclear Application Distribution in Indonesia

secrors | NOMBEROF | NUMBER | ycrivg | RADIATION
SOURCES
Medical 1451 1896 794 3490
Industrial 107 335 4013 249
Research 6 23 46 2
Total 2108 2999 4843 3741
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24 BFH P L—=0 0 a—2

BEFIBIEENT, 1981 420 BATAN O#EE L ¥ —ETO)DRE L L HIZAFZ—FL
Tco VISR, Table 9(Attachment 61779 & 912, ETC TIiXH 804 DA v FR U TEER X
RLLIEEFIBBERBESN, A3 1 F 24 483%#H L, Zhb0HEBFIEICIE, B
REREZ L OFFIH HBATAN LSADO)—RERSBM LI Z LIISERENDIETH S,
ELE%2FFD298 4D BATANBED 5 5 278 4, BEE2FE 51284 D5 b 109 L NEN
ARz SN U 7248k % A L T\ 5, Table 10(Attachment 6) & Table 11(Attachment 7)iZ, BATAN
B & T BAPETEN B8 O¥gsMHER 5 R,

25 FFAOBROERERK

BATAN O#F I > # —ETC)IL. BAPETEN (2 & Y (BREH Th 3)BUrbh#EH
FRELERTHOOHEIERR L LTRELZTTEY | EERETEROHED
BHER L L TOREILOWT S, BE, BFRBEZEE S National Accreditation Board) A3 E
FTH D, ETC ix, F/H 5 DOBGHREEHEE(RPO). 5 DD MERETE 118), 3o
DIBERELE 2 B)OHE I — X ZEML TV 5, Table 1 ITTRTEY ., £ R
TICIEAE 2999 £HE Y OMNREEEENRBY, SVFT7A4Y b—T%2BiEk 5 4843
EEFTEBRE TR S 3741 FEFRORSRECEEEZHLTNS,

2.6 BATAN D A%t
BATAN B EIIEE L EBEN LR DN, BN TFOASIIEFIFRLE & R FIFBRIC
DEEND, AMOEELLBFOE o lREROKRE. BATAN N TOMEDBI#E 1%
WD L bz, MRA~DREFAEMOMA S EEZ 2BNNRH D, Table 12 & Table
13(Attachment 7)Z AT, BE2Z2FFHFIAEEFAEREOLOO#FEOH, R
POMRPRAMBRBLETH D Z LITHALNTH 5,

3. TUTRFATRKRBEANSTOHRNR

.B M

T OTRFAREBNKRFASTOFE—DBIIX, 7OTHE., LAV RXVTD
BT L~ LD D LBEREED AR T 5 =— X R 2 5 1= DEE e % 3%
MTBHIEThHD, FREMIIKROBEY THS !

o TUTIBTIRFARERNEMFIBORMADO T, RFARELEE., EXEHE

DFEF ORI FEWRF RS E O D OB E LMk e 2B o - A OERK
o T UTHIRICEIT ZRFARFENIKT 2 EROZE EEEEDMRIL
o TUTHIRIZBITARERTASFOAN, & ICEMTE O 72 FElR

2. AISTO#B&%

T OT R AREEHRZEQAIST)iE, BATAND)REFH IR KFERPoOINT)NICRB AT
HFEFREBE TH D, POINTOHFFE/X— hF—& LT, AINSTIEED L Z—5HE L, E4
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REWSBIC DI 5B EE, HRE, BBERLIOEACHELHEIRDOE RT3,
AINSTOZEMTERFIIE, AL B F—OROBEL 21T 5,

POINTIZffER L TGEE S b Z L1272 HAINSTORE o & —(R) 2 KICRT

o  BIEHHHFE R &% — (CRST)

o JEREEME L ¥ — (CNDT)

o EX RERTHNELEELZ— (CIENS)

o ¥t & — (CND

o FEFIRERINICHE Y #— (CANST)

‘3. AINSTOIES)

AINSTO#AR L L Tik, AINSTIZ, ERREFAAMERFEFigure DIZ L7250, kD
BFAREBRFENE & ERERIIB T 5 EFARFENFBICE I AMEBRA 75 L L
TOREEAINETHD, ZOBMEERT 5720, ANSTIRROEB@RENZITS = Lic
2%, -

7 OT KT 0% 4

AINSTOHE > F—iE, A ¥ XV TERNBICERGRHEDE 25, AINSTIX, 7
U7 KFHEHIRICEI T B 2R L OFRH N 2EET 28 Th 5, NbDEEL F—5iE
UT. ENCABED 4, HBER I UHEEIL, SREENOTOBE HELTH, &&
V¥ —OFER L UBEIE. FNCABMEOREE SED 5,

FHEOHRR L UMEE

AINSTD&Y > 2 —id, FABLUERE N, PoINTX /2 iIBATAN, FNCABMEOHZH
RTHRICBMEO Z L b TEA LI TS, FEFRFYBIIRD b, BiEcE:
REFOBS LR TOHNEIRESNEZ 6N, ANSTOE L& —ik, BERO=—
RJG T T, POINTHEE, FEM 70T T LR HETHICHm> TXEXIT,

E2, EESTICRT B EFHRERGF A .

B F—0 AT, EHRALRNEEMMEBALERELRN AL AMELRRT S & &
b, EERDRD LI EMSFIC OV CRIBEARICFIATE 2552 BHET 52 L Th 5,
ERFEOBMILY | EEBLUEBTIEOEER ~D=— XFRUT >N T H 3L L7z <
TR LRV,

AINSTI, FWHFEMRE L LT, T RXAVX—(BFHRE), BELEBIVESSHFIIRBITETF

HRBCHEL SN AWEADRALEEZBE LTWS, AINSTREH S = & T, BEFASBICE

FRHE - EHELE B IE T 0 S T ABMEESNB L LR BIES S, £, BEFH

FAFEFIARFEO BRZ ERICHET T, AMEREEREBERXBICENEALL I LT50ThHh
¥, AINSTLPOINT & DR BB AN E LD TEETH B,
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4. FFHIRKERL(POINT)

AV FRYTIRAINSTO N U & —r— k& LT, 1985FICRIE & - BATAND R /5%
WP A Y L T20014E8 B 12V 3 &/ U ANF THK L BEF A TR KSR (PINT) &
T 5, POINTIET TIZAFSIADFEELRH L TRY | RELMEBERL TV BIE
. STEDHAELEZANSHERE LT\ 5, PoINTIX, HBRILY¥, EX5EK. BF HEs
FUOTEEDI—Z 0 5, ,

POINT{IBATANA T OHEFRER & LT, & CREFAREEROTFICED D AM OB
b7 & AMBEGTEE Y F— T B RENBBR L RET 52 L AL LTV, PoINT
DHFEFEL UTBATANDOBE TH S5, £, #) F27 2 bHFRBLIVELOHFNLE
DEEEN) =—XEE LI b OBMENTWS, PONTOHE X, BATANOREH LB
MERTH D, . HEO—HEZABOREN L LB L T 5, 2001428 5 DB LI, PoINT
%, BATANEER & LTHET T2, G BEED=—XZho B ERBRFHEREEI

T AEERLTWD,
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Figure 1 AINST Schematic Diagram
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Attachment 1
TFable 4

List of Nuclear Application Distribution in Indenesia

SECTORS | APPLICATIONMODES | NUMBEROF | NUMBER OF ACTIVE | TION
: SOURCES | SOURCES
Medical Diagnostic 1451 1896 3215
- Therapy 24 60 374 50

Nuclear Medicine 20 23

Import/Distributor 31 31

Storage 148 160 420 225
Subtotal 794 3490
Industrial Radiography 107 335 335 41

Logging 19 47 1115

Gauging 167 232 1967 4

Analysis 52 91 150 88

Irradiator 2 2 61

Tracer 2 3

Baggage Fluoroscopy 3 5 88

Container Examiner 3 3 4

Import/Distribution 2 2

Calibration 4 4

Storage 64 79 375 . 24
Subtotal 4013 249
Research Research / Education 6 23 46 2

TC-99m Production 1 1

Radioisotopes Production 1 1

Waste Management 1 1
Subtotal 46 2
Total 2108 2999 4843 3741
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Attachment 2
Table 5

List of Regulation on the Nuclear and Radiation Safety

NO

SUBJECT

Government Decree

Act No. 10 Year 1997 on Nuclear Energy

Government Regulation No.

63 Year 2000

Safety and Health in the Application of ionizing
Radiation

Government Regulation No.

64 Year 2000 .

Licensing in the Use of Nuclear Energy

Government Regulation No.

26 Year 2002

Safe Transport of Radioactive Material

Government Regulation No.

27 Year 2002

Radioactive Waste Management

01/KA. BAPETEN/V-99

Regulation on Radiation Safety

02/KA. BAPETEN/V-99

Standard of Environmental Radioactivity Level

03/KA. BAPETEN/V-99

Safety Regulation on Radioactive Waste Treatment

04/KA. BAPETEN/V-99

Safety Regulation on Radioactive Transportation

05/KA. BAPETEN/V-99

Safety Regulation on Design of Research Reactor

06/KA. BAPETEN/V-99

Nuclear Reactor Construction and Operation

07/KA. BAPETEN/V-99

Quality Assurance of Nuclear Installation

08/KA. BAPETEN/V-99

Safety Regulation on Radiography Industry

09/KA. BAPETEN/V-99

Radiation Safety Regulation on Logging (Drilling Hole
Cross Section ) '

10/KA. BAPETEN/V-99

Safety Regulation on Research Reactor Operation

11/KA. BAPETEN/V-99

Construction and Operation Licensing of Irradiator

12/KA. BAPETEN/VI-99

Safety Regulation on Mining and Handling of
Radioactive Exploration

13/KA. BAPETEN/VI-99

SSAC

14/KA. BAPETEN/VI-99

Regulation on Kerosene Light ( Kaos Lampu )

17/KA. BAPETEN/IX-99

Qualification of Radiation Officer Licensing

18/KA. BAPETEN/II-2000

Certification and Accreditation of Laboratory Using
Radioisotope and Radiation Source

01-P/KA. BAPETEN/VI-99

Guideline of Nuclear Reactor Site

02-P/KA. BAPETEN/VI-99

Guideline of Nuclear Material Physical Protection
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Attachment 3
Table 6

Training Course Curricula for Radiation Protection Officer

2
=

Courses

Hours

Main Courses

Radiation Physics

Dosimetry

Radiation Detection

Radiation Effects

Introduction to Radiation Protection

Radiation Safety Regulation

Nuclear Related Regulation

Radioactive Transport

Nuclear Emergency and Preparedness

Permit Procedures

X-rays Application in Industries

Radioactive Application in Industries

Design Shielding

Waste Management

Standard Operation Procedures Development

Wi NN RN A

Supplement

Equipment and Video Presentation

Practice on Theory

Practice on Exams

Mid Test I

Discussion I

Mid Test I

Discussion II

Discussion on Exams

Capita Selecta

Zlolwlw|ojunlslvwlo~=Hi2IRinIRim=lolo|w|o]un]alw| o] -] =
= HIGIR olol—=|o

Experiment Briefing

e B AR I i Nl B Y A R P R

=

Experiments

Radiation Emergency

Radiation Shielding

Contamination and Decontamination

Calculation and Evaluation on Shielding for X-rays

Radiation Safety

Counting Techniques

N NN BTN

Source Replacement

WIWIW W W[WWw

Others

Post and Pre Test

Exams (written and oral)

W N[ =

Course Evaluation

= LR

Total
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Attachment 4
Table 7
List of State (Public) Universities with Engineering and Science Departments

Island Name of the University
SUMATRA ' 1. Universitas Syiah Kuala (UNSYIAH)
2. Politeknik Negeri Lhokseumawe
3. Universitas Sumatra Utara (USU)

4. Politeknik Medan-USU

5. Universitas Negeri Medan

6. Universitas Andalas (UNAND)
7. Politeknik Padang-UNAND

8. Politeknik Pertanian Negeri Payakumbuh
9. Universitas Negeri Padang

10. Universitas Riau (UNRD)

11. Universitas Jambi (UNIJA)

12. Universitas Sriwijaya (UNSRI)
13. Politeknik Palembang-UNSRI
14. Universitas Bengkulu

15. Universitas Lampung (UNILA)
JAWA 1. Universitas Indonesia (UI)

2. Politeknik Jakarta-UlI

3. Universitas Negeri Jakarta

4. Universitas Terbuka (UT)

5. Institut Pertanian Bogor (IPB)

6. Institut Teknologi Bandung (ITB)
| 7. Politeknik Negeri Bandung

8. Universitas Padjajaran (UNPAD)

9. Universitas Negeri Bandung

10. Universitas Jendral Soedirman (UNSOED)
11. Universitas Dipenogoro (UNDIP)

12. Universitas Negeri Semarang

13. Universitas Sebelas Maret (UNS)

14. Universitas Gajahmada (UGM)

15. Universitas Negeri Yogyakarta

16. Universitas Airlangga (UNAIR)

17. Institut Teknologi Sepuluh Nopember (ITS)
18. Politeknik Elektronika Negeri Surabaya
19. Universitas Negeri Surabaya

20. Universitas Brawijaya (UNIBRAW)

21. Politeknik -UNIBRAW'

22. Universitas Negeri Malang

23. Universitas Jember (UNEJ)

BALI 1. Universitas Udayana (UNUD)

2. Politeknik Negeri Bali

3. STKIP Singaraja
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Attachment 4 (Cont.)
Table 7

List of State (Public) Universities with Engineering and Science Departments

Island

Name of the University

KALIMANTAN

1. Universitas Tanjungpura (UNTAN)

2. Politeknik Negeri Pontianak

3. Universitas Lambung Mangkurat (UNLAM)

4. Politeknik Negeri Banjarmasin

5. Universitas Mulawarman (UNMUL)

6. Politeknik Negeri Samarinda-UNMUL

SULAWESI

1. Universitas Samratulangi (UNSRAT)

2. Politeknik Manado

3. Universitas Negeri Manado

4. Sekolah Tinggi Keguruan dan Ilmu Pendidikan
Gorontalo

5. Universitas Hasanuddin (UNHAS)

. Politeknik Negeri Ujung Pandang

. Politeknik Pertanian Negeri Pangkep

. Universitas Haluoleo

. Universitas Tadulako

NUSA TENGGARA TIMUR

. Universitas Nusa Cendana (UNDANA)

_Politeknik Kupang- UNDANA

. Politeknik Pertanian -UNDANA

NUSA TENGGARA BARAT

. Universitas Mataram (UNRAM)

AMBON

. Universitas Pattimura (UNPATTI)

. Politeknik -UNPATTI

IRTAN JAYA

| 0] | =] o RO = | O] 00| ] o

. Universitas Cendrawasih (UNCEN)
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Attachment 5
Table 8
List of Private Universities with Engineering and Science Departments

Name of the University
1. Institut Sains dan Teknologi Nasional Jakarta
2. Institut Teknologi Budi Utomo
3. Institut Teknologi Indonesia
4. Sekolah Tinggi Tehnik Jagakarsa
5. Sekolah Tinggi Teknik Budiluhur
6. Sekolah Tinggi Teknik Jakarta (STTJ)
7. Sekolah Tinggi Teknologi "YPLN" Jakarta
8. Sekolah Tinggi Teknologi Indonesia
9. Universitas 17 Agustus 1945
10. Universitas Bina Nusantara
11. Universitas Borobudur
12. Universitas Darma Persada
13. Universitas Gunadarma
14. Universitas Ibnu Chaldum Jakarta
15. Universitas Indonesia Esa Unggul
16. Universitas Islam As Syafiiyah
17. Universitas Jayabaya
18. Universitas Katholik Indonesia Atmajaya (Unika Atmajaya)
19. Universitas Kertanegara
20. Universitas Kristen Indonesia (UKI)
21. Universitas Kristen Krida Wacana (UKRIDA)
22. Universitas Mercu Buana
23. Universitas Mpu Tantular
24. Universitas Muhammadiyah Jakarta
25. Universitas Muhammadiyah Prof. Dr. Hamka
26. Universitas Nasional (UNAS)
27. Universitas Pancasila
28. Universitas Pelita Harapan
29. Universitas Pembangunan Nasional Veteran Jakarta
30. Universitas Persada Indonesia "YAI"
31. Universitas Prof. Dr. Moestopo (Beragama)
32. Universitas Respati Indonesia
33. Universitas Satyagama Jakarta
34. Universitas Setyanegara Indonesia (USNI)
35. Universitas Surapati
36. Universitas Suryadarma
37. Universitas Tarumanegara
38. Universitas Trisakti
39. Universitas Yarsi




JAERI—Review 2003-006

Attachment 6

Table 9

List of Nuclear Related Training organized by BATAN

Number

Training Topics Num!)e.r .
Of Training of Participants
Nuclear Material and Fuel 17 293
Information Technology 54 567
Instrumentation and Installation 44 646
Managerial 369 4892
Nuclear Safety 111 2015
Radioisotopes and Radiation 165 2199
Nuclear Reactor and Energy 34 533
Material Sciences 10 129
Total 804 11274

Table 10
List of Country Destination for Nuclear Related Training Participated by BATAN Employees

break down into the training topic

(1977 - Now)
Country
Topic Asia |Australia|Canada| Europe | France |Germany| Italy | Japan | Other | U.S.A. |TOTAL
Accelerator
6 - 11 3 - 1 2 11 1 - 35
Nuclear Material and
Nuclear Fuel 7 19 2 6 16 13 3 29 12 23 130
Basic Sciences
21 - 5 3 3 14 10 36 3 3 98
Nuclear Technology
Application 32 3 - - - 4 11 16 1 1 68
Information Science
9 - 5 2 4 1 4 20 8 2 55
Nuclear ‘ :
Instrumentation 43 9 23 7 16 13 8 69 8 1| 207
Nuclear Medicine and
Health Science 31 12 1 8 2 1 2 16 3 4 80
Management )
36 10 15 7 13 4 7 75 24 13 204
Management of
Technology 1 1 - - 3 1 2 4 2 3 17
Food Science,
Agricultural and 11 3 1 5 - 4 - 14/ 11 6| 55
Waste Management :
16 1 - 15 8 6 - 37 4 5 92
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Energy and Mining
45 1 1 9 11 7 2 28 13} 24 141
Radiation Protection
and Radiation Safety 26 21 6 11 8 15 2| 74 18] 22| 203
Material Science
3 - 7 3 1 9 7 9 - - 39
Reactor Technology
and Reactor Safety 23 2 3 19 8 38 15| 71 10| 33| o222
Radiation Process and
Radiation Technology 51 20 7 17 1 16 4 93 17 7] 233
TOTAL 361 102 87 115 94 147 79 6062] 135 157! 1.879
Attachment 7
Table 11
List of BATAN / BAPETEN participation in overseas training
(1977 - Now)
Country Total Participants
Asia 361
Australia 102
Canada 87
Europe 115
France 94
Germany 147
Italy 79
Japan 602
Other 135
USA. 157
TOTAL - 1879
Table 12
Technical Manpower in BATAN
Age Group
Levelof | »5 29 | 30.34 | 35.39 | 40-44 | 45-49 | 50-54 | 55-59 | 60+ Total
Education
HS 68 269 335 341 222 74 26 6 1341
D-I 1 3 5 9
D-1X 1 4 7 12
D-II 19 67 69 40 15 212
D-1IV 1 3 1 5
< Bach 4 8 29 36 16 13 7 113
Bachelors 25 97 236 277 165 84 38 54 976
Masters 7 26 67 93 61 27 9 8 298
Doctors 3 15 40 27 16 13 14 128
Total 119 468 738 835 526 220 99 89 3094
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Table 13
Distribution of Age vs. Level of Education of Research Reactor Manpower
In Serpong (30 MW), Bandung (2 MW), and Yogyakarta (1 MW)

Level of Education
AgeGroup | HS | Dipl | <Bs | Bs | Ms |Ph.D

2024 3 3
25 —-29 2 2 1 5
30-34 14 3 3 2 22

*35-39 29 5 8 4 47
40-44 22 10 1 8 5 1 47
45-49 21 1 15 6 46
50-54 5 1 4 1 11
55-59 2 1 1 4
TOTAL 91 24 5 42 20 3 185 -

Note: HS:high school, Dipl(I,IL,III,IV):1,2, 3 or 4 year college, Bs:Bachelor Degree, Ms:Master
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Figure 1.Key Milestones of the Agency's Strategy of Training in Radiation Protection
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Figure 2 Improved Web-Based Homepage and E-Learning System at NTC/KAERI
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Figure 4. Annual Change in Number of Radiation Application Organizations in Korea
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Figure 5. Annual Change in Number of Licensees in Radiation Handing
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b5 12i%, TAEA iU, KAERI, KINS, MOST 72 & DHEIC & 5 BELCHAIEEIFTZ
Fr(Korea Advanced Institute of Science and Technology :KAIST) COFF T X NX—BE L E
FLFEOELRBETE XU FEMTHD, 0O RCAELI—XiT, 2003 EENDAF—
FAFETHD, ZNOHDRCA DU —-FuPxy M, BEM 2001 £IZ JAEA 1712
RLEERRFAREO 2T 2TEL A N —2a v ThAERRENDTES S,

5. IABA ICRRZE L EEREFHKRFEORRK

EREFOBBIABA) DB T a7 b & LT, MBEIZE B EF IR EERHOHED
FEFF(2002 E~2003 E)DA)RSH D, ZDTaPxr M, RO 3 SOV T TFadxs h T
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BOBEBHHE L R ORE
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MR Y — & I o o EBRIRF /1K % (International Nuclear University: INU)DERBIZET 2 EH
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1. Postgraduate Educational Course in Radiation Protection and the Safe Use
of Radiation Sources, Volume 1: Standard Syllabus, November 2000, JAEA

2. Final Report on Strategic Approach to Education and Training in Radiation and Waste Safety, April
2001, TAEA :

3. IAEA Safety Report Series No. 20, Training in Radiation Protection and the Safe Use of Radiation
Sources, October 2001, IAEA

4. Final Draft Report, Technical Meeting on the Implementation of the
Strategy on Education and Training in Radiation Protection and Waste Safety, March 2002, IAEA

5. Nuclear white book 2002, Ministry of Science and Technology, ROK

6. Statistics on Radiation Practices in Korea, 2002, Ministry of Science and
Technology

7. Jin-Kyoung Kim, The Role of RCA Regional Office for International
Cooperation, August 2002, ROK

8. Jong-Kyun Park, Eui-Jin Lee, Korean Proposal for a Feasibility Study on
the Establishment of the Agency Sponsored International School in Nuclear Science and Technology,
August 2001, NTC/KAERI
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A—2—2 Specialized School for Development of Technical Engineer
A—2—2—1 Medical Radiation Technical Engineers Training School

Number of

Annual

School Trainee Breakdown of School Notes
22 1,504 ) ]
University 4
Health Sciences 8
College
Junior College 10 Notes 1
A—2—2—2 Other Field (if there is any)
Number
Field ’?‘rm.mal Breakdown of School Total Notes
School ainee
None
Remarks

(D Target: Specialized School for Development of Technical Engineers

@ Japan only has the Medical Radiation Technical Development School.
However, write more in A-2-2-2 if there is something else in your country.

Your notes

@D Notes 1: School term — for 4 years in University, for 3 years in Health Sciences
College, for 3 years in Junior College ( Annual Trainee: Results in FY2001)
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Survey of Radiation and Radioisotopes Application
A—3—1 Agricultural Application

A—3—-1-1 Plant Mutation Breeding
Number of the | Number of the
institutions scientists Notes
implemented engaged
10 19
A—3—1—-2 Sterile Insect Technique
Number of the | Number of the
institutions scientists Notes
implemented engaged
1 3
A—3—1-3 Food Irradiation
Number of the | Number of the
institutions scientists Notes
implemented engaged
2 44

A—3—2 Medical Application — Radiation diagnosis

Number of the | Number of the | Number of the
institutions radiation therapeutic Notes
implemented oncologists technicians
52 126 261
A—3—3 Other field (if any)
Number of Number of
Field implemented engaged Notes
institution scientist
Remarks

(D Target: Quantitative data is needed. Write in A-3-3 if data is not
available.
® Plant Mutation Breeding: Refer to attachment 8, database of FNCA

Radiation Breeding Project, and correct it if needed.

@ Medical Application — Refer to attachment 7.

Your notes
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Survey of Licensees of National Examinations Related to Nuclear Energy

A—5.
. . Annual Cumulative Authorize
Qualification Target Licensee Licensee Institution Notes
General Radiation 110 3,427 MOST Notes 1
License Application
Supervisory Radiation "
License Application 43 646
Special Radiation
(oncologist) Application in 8 797 "
License medical use
Research
Reactor Operator Reactor" / 67 702 "
Generation
Reactor
Reactor Senior " 60 847 "
Operator
Nuclear Materials Nucle:':u' .
; material 0 6
Treatment License
treatment
Supervisory License Nuclear
for Nuclear Materials material 13 31 "
Treatment treatment
Remarks

(@ Target: The number of licensees of national certifying examinations in the

nuclear field.

@ Write other national certifying qualifications if data is available. Write the
institutions to certify the qualifications in Notes.
@ Write cumulative licensee if data is available.

Your notes

(@ Notes 1:A-5, Quoted from Statistics on Radiation Practices in Korea 2002,
Atomic Energy Almanac 2001: Annual Licensee: Results in FY2000
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A—6. Survey of Background Data for Analysis
A—6—1 The number of users of radiation application

Total Breakdown
number of [ Research Medical Educational | Industrial Oth Notes
users Institution | Institution | Institution Firms thers
FY2000
15,925 216 129 196 887 424 Total :1822
(100%) (11.8%) (7.19%) (10.7%) (48.7%) (21.7%)

A—6—2 Data of Radiation Diagnosis
A—6—2—1 Total number of megavoltage teletherapy machines

Cobalt Accelerator Megavolt machines total

8 76 81

A—6—2—2 Total Number of Brachytherapy Machine

HDR
Manual LDR Auto Remote LDR
CoHDR IrHDR | HDR Total
3 10 3 18 21
A—6—2—3 Annual new cancer patients in both sexes
83,846

A—6—3 Others (if any)
* The total number of registered crop varieties through mutation.
+ Economic scale of nuclear application (Radiation application, Nuclear
power generation)
* Scope of Nuclear power generation (The number of operating units,
Generating capacity)
Remarks
(D Target: These survey data could be useful for further analysis. Write in
A-6-3 if you have any other suggestions.
@ A-6-2: Refer to attachment 7.
® Population and GDP will be made a list from national data collectively.
Your notes

@ Notes1 A-6-1
- Results in FY2001 treatment
- Cancer and diagnosis is included.
- Accelerator Contains Cyclotron and Linear Accelerator in
the Hospitals and Clinics.
- Activities-of Cs-137 and Co-60 in treatment are above 200

Ci.
® A-6-2-3 - Results in FY2000
® A-6-3 - Refer to attachment 2,3,4
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A—7. Comments on the Survey

This survey should be updated periodically to review the current strategies on
human resources development in the nuclear field. It is requested that all corrected
data should be analyzed appropriately not only for further development of HRD
strategy in FNCA member countries but also for the cooperation in HRD strategy
among member countries.

Remarks
@ Target of the Survey: Write your opinions and comments;
a) Comprehensive opinion and comment b) Plan for future survey

c) Items for survey  d) Others
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Reference 2 | Nuclear Industry (2000)

Classification 2000
Population 46,136 Thousand
GDP 442 338 Million dollars
Capacity of Nuclear Reactor Facilities .
13,720 (16 Unit )
(MW)
Share of Installed Nuclear Power Capacity 28.0%
Share of Nuclear Power Generation Capacity 40.9%
Gross Sales of Nuclear Industry 7,077 Million dollars
( GDP Share ) (1.6%)

Sales of Nuclear Supply Industry

1,769 Million dollars

( GDP Share ) (0.4%)
Volume of Radioisotopes Utilization 140 Million dollars
Export Amount of Nuclear Industy 203 Million dollaré
Inves-tment of Nuclear R&D 153 Million dollars
Nuclear Manpower (Persons) 20,700
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} Reference 3 , Operation Status of Nuclear Power Plant

e — i
o : Operation
Clasgsification Power Plant Name Remark
T Start
1 Kori 1 Unit 8. 4
Total
2 2 Unit '83. 7 .
13,716
3 3 Unit '85. 9
MW
4 4 Unit '86. 4
5 Wolsung 1Unit '83. 4
6 [Young-gwang 1Unit | WR 950 '81. 12 '86. 8
7 2 Unit " 950 '81. 12 '87. 6
Operation | 8 Uljin 1 Unit " 950 '83. 1 '88. 9
(16) 9 2 Unit " 950 '83. 1 '89. 9
10 [Young-gwang 3 Unit " 1,000 '89. 12 '‘85. 3
11 4 Unit " 11,000 '89. 12 '96. 1
12| Wolsung 2Unit [PHWR| 700 '92. 8 '97. 7
18 Uljin  3Unit | PWR | 1,000 '93. 7 '98. 8
14| Wolsung 3Unit |[PHWR| 700 '94, 2 '98. 7
15 Uljin 4Unit | PWR | 1,000 '93. 7 '99. 12
16| Wolsung 4Unit | PWR | 700 '94, 2 '99. 10
17 | Young-gwang 5Unit | pwRr | 1,000 '97. 6 2002. 4| Total
Construction | 18 6 Unit “ 11,000 '97. 6 2002. 12| 4,000
4) 19 Uljin ~ 5Unit “ 11,000 '99. 5 2004. MW
20 6 Unit " 11,000 '99. 4 2005. 6
PWR
21| NewKori 1Unit 1,000 2008. 9
" Total
22 2 Unit 1,000 2009. 9
" 9,600
23 3 Unit 1,000 2009. 9
" MW
Planning |24 4 Unit 1,000 2010. 9
(8) 25| APR-1400 1 Unit 1,400 2010. 9
APWR
26 2 Unit 1,400 2011. 9
27 3 Unit 1,400 2013. 6
28 4 Unit 1,400 2014. 6




JAERI—Review 2003-006

Reference 4 I General Status of Nuclear Power Plant

" Reactor Tiirbine
: Capacity
- Power Plant Name LOC&ﬁQﬁ = Sﬁ??l}’ {renerator AlE
(MWe) ‘ L
. ; Company | - Supply ’ E
1Unit 587 PWR W GEC GAI
Kori 2Unit Kori 650 PWR w GEC GAI
ori
Site 3Unit 950 PWR w GEC Bechtel
4Unit 950 PWR w GEC Bechtel
1Unit 679 PHWR AECL Parsons Canatom
Wolsung | 51yp; 700 PHWR | AECL | Dasoon/GE AECL
Site Wolsung
3Unit 700 PHWR AECL O AECL
4Unit 700 PHWR AECL O AECL
Young- 1Unit 950 PWR W W Bechtel
gwang 2Unit Yeong- 950 PWR \"% Bechtel
Dajuy.E
Site 3Unit gwang 1,000 PWR | DSH/G.E KOPEC/S&L
0
4Unit 1,000 PWR 0 O
g
5&6Unit 1,000 PWR DSH ]
1Unit 950 PWR FRA Alsthom FRA/Alsthom
Uljin 2Unit Uk 950 PWR FRA Alsthom 0
jin
Site 3Unit 1,000 PWR DSH DSH KOPEC/S&L
4Unit 1,000 PWR DSH DSH O
5&6Unit 1,000 PWR DSH DSH O

PWR: Pressurized Water Reactor

PHWR: Pressurized Heavey Water Reactor

C.E: Cambustion Engineering Co.

G.E: General Electric

S&L: Sargent & Lundy Engineering

W: Westinghouse

GEC: General Electric Co.

AECL: Atomic Energy of Canada Ltd.

FRA: Framatom

DSH: Doo San Heavy Industry
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FEZ-TIXT 4V
<2 L—¥ 7 RFHF(MINT)

1. XLz

FHREEIL, FLLTEFIOBCRITIAIAMBRER S —FIZoWTHE - EHRLED
DTHD, ¥7c, ¥ 7-7uPx7 b THIBEBEZM . e-F7— = VB I ORI %S
DO RZRHEIZOWTHHEICSNLTWS,

2. \MERERET—4HRE

A—1 ITEHRE R L D E LA R R (REDERAIC T 2 RE

v —=UT TRFHEELET B 2 DLk, =L — 7 EFF(Malaysian
Institute for Nuclear Technology Research: MINT){X3= & U CHIFEBERE 2B Y L, RFHEHFRT
% B = (Atomic Energy Licensing Board: AELB)IXJR-FH#H-FRA 2 #HY LT3,

A—1—1 MINT 3 X T AELB 247 BB, EFROR: B %

Agency / Institutes Role Total Notes
Malaysia Institute | R&D, technical services and administrative
for Nuc. Technology | services and national agency for planning & 535
Research [MINT] | advisory on nuclear matters
Atomic Energy
Licensing Board Regulatory and Licensing 50
[AELB]
Total 585
A—1—2 HMHNZHT- MINT B LU AELB OREH (FA—1—1 DRER)
Nuclear Administration
- R&D
Age-ncy / Promotlng Regulatory Total | Notes
Institutes R&D / Nuclear R&D/ Nuclear .. Nuclear
. . . . Radiation
Radiation power Radiation power Application power
Application | generation | Application | generation PP generation
MINT 337 - - - 198 - 535 1
AELB 15- - 35 - - - 50
Total 352 - 35 - 198 - 585

A—2 REZHHBE AT AHE

ARTAN—ENTHWEDNE, XL LTEFHEBEOa— X2 EFTAKRETHD, =
NOLUAC HEECHBO - 2O~ TRFACETIHBTRI TN TWAERKFED
HDEN, KRIZIXEENL TR,
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REZEOFFIBERDORE

Target University

University

Graduate School

(Master)

Graduate School
(Doctor)

Notes

University

National /

Private
Number df

Student
Number of
Staff

Established
Year

Number of

Student

Number of
Staff
Established
Year

Number of

Student
Number of
Staff
Established
Year

National
University of
| Malaysia -
Nuclear Science
Dept.

National

1978 |

1981

1,2

National
University of
Malaysia —
Diagnostic
Imaging and -
Radiotherapy

National

27 5

2000

University of
Malaya —
Medical Physics

National

10 1998

1998

Science
University of
Malaysia ~
Medical
Radiation

National

26 10

2001

~10

10 1994

1994

Science
University of
~ Malaysia —

Medical Phys_ic

National

25 10

2002

UTM — Health
" Physic

National

40 6

1998

Total

164 43

18

32
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A—2-2 EREOEMER
A—2—2—1 ERABENBREREDERER

Number Annual
of School Trainee Breakdown of School
College of

Radiography and 125 1
Radiotherapy
College of
Radiography
Sultanah Aminah
Hospital

Notes

2 175

50

EFROBR KF-EFF "#’38‘2@\ < L — U7 R4 (Ministry of Health Malaysia) D& T
HdD, TNODERODI—REETTHEEMNERETE, BEADRKETREBE
R 5,

A=3 HSBR  FVFTAY P —TOFBERE
A—3—1 BEBR-5FT4 Y b—FDEEFA

A—3—1—1 RAREERFTHE

N.umt_)er (.)f the Number of the
institutions scientists engaged Notes
implemented , £ag
4 ' | 18
A—3—-1—2 FEBRKFEE
Number of the Number of the
institutions scientists ensazed Notes
implemented gag
1 1
A—3—1—-3 HE&HEH
N.u ml?er (.)f the Number of the
institutions scientists ensased - Notes
implemented g2g
- 17 15 1
A—-3—-2 BEZERR KRR
Number of the Number of the Number of the
institutions radiation therapeutic Notes
implemented oncologists technicians
11 nuclear
medicine 20 32 60
radiotherapy
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FFNBETHE 2 — X DRE

and Health

e Creating Awareness
on biological effects
and the rsks of
ionizing radiation.

A—4
— Implement Annual | Cumulative
Field Course Objectives Instiration quota of | Duration Trainee
Trainee
Radiation | 1. Radiation Safety oTo understand the | MINT Maximu 3 days
Safety and Health \ philosophy and m 45 per | \
and principles of radiation session
-| Health protection;
. Radiation Safety | . ‘1 day
Awareness eTo understand the ‘
radiation safety -
aspects and practices
. Workshop  on at work place in | 1 day
Good Radiation accordance with
Safety Praciice safety standard and
procedures; 896(2001) |
. Radiation e Giving _exposure on . 5 days 404 (up to |
Protection for the safe working 30 Jun
Worker procedures with
ionizing radiation; 2002)
. Radiatif)n o Learning the right and 7 days
Protection  for proper procedures in
Officer controlling the
radiation exposure to
the radiation workers;
.6. Chemical Safety o 3 days
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4.Good Operational
Practice

S5.Quality
Assurance  in
Medical
Radiography

6.Interpretation  of
Radiographic
Image

‘equipment;

e To familiarize With
the radiographic

_techniques and
interpretation of |

~ radiegraph for
simple radiography;

e To generate the
importance of right
working  procedure
being practiced when
dealing with x-ray
equipment.

. o Implement | Annual . Cumulative
Field Course Objectives Institati quota of | Duration .
. nstitution . Trainee
: . Trainee
Medical | 1.Training Course e To provide MINT 8 days
X-ray for Medical X-ray understanding of the
Operator philosophy and |
principles of
radiation - protection |
2.Awareness for medical |
Course - On application;
Radiological
Safety for o Creating awareness
General on the radiation
Practitioner hazard,  biological
effects and risks of
' ionizing; '
3.Training Course
on X-ray for o To familiarize with 129(2001)
General the component,
Practitioner function, operation 89(up to
and control of x-ray 30 Jun
and other associated 2002)
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Field

Course

Objectives

- Implement
| Institution

Annual
quota of

- Trainee

Duration

Cumulative
Trainee

Non-
 Destructive

 Evaluation |

10.

11.

12.

Basic  Course

on NDT

Basic
Metallurgy in
NDT

Concrete
Inspection
Using
Technique.

Eddy
Basic Grade ~

Eddy Current
Intermediate
Grade

Keselamatan
Radiografi
Untuk
Pembantu
Pengendali

Industrial
Radiography
Basic Grade

Industirial
Radiography
Intermediate

_ Grade

Interpretation
and Evaluation
of Radiograph

Advanced
Industrial
Radiography

Surface Method
Basic Grade

Surface Method
Intermediate
Grade

NDT |

Current |
¢ To

_theory

meet  the
syllabus
requirement of
MLVK  (National
Vocational Training
Council) where
applicable;

To provide the
participants  with
the necessary
knowledge in both
and
practices of related

“technologies.

MINT

3 days

1. 5 days

5days |

6 days

12 days

| 2 days

12 days |

- 12 days

r 5 days

12 days

11 days

11 days

201(2001)

\229 (up to -

30 Jun
2002)
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. . Annual Cumulative Authorize
Qualification Target Licensee Licensee Institution Notes
Radiation Protection
Officer [RPO]
Radiation Protection Gaugas +63 326 AELB 1
Supervisor [RPS]
Radiation Protection
Officer [RPO}
Radiation Protection Sales 46 91 AELB
Supervisor [RPS]
Radiation Protection
Officer [RPO]
Radiation Protection NDT 7 14 AELB
Supervisor [RPS]
Radiation Protection
Officer [RPO] ,
Radiation Protection TENORM 9 18 AELB
Supervisor [RPS] :
A6 SDIDDNy 7 F—2R/E
A-6-1 BUNBRIBEEEE
Total : Breakdown
number of [ Research Medical | Educational| Industrial | Others Notes
users Institution | Institution | Institution Firms
10,000 500 4400 100 5000 - 1
A-6-2 LR RBMTICEET AT —#
A-6-2-1 BURBRBIIEROEBE
A Cobalt Accelerator Megavolt machines total
7 19
A-6-2-2 RN BEER OB
' HDR
Manual LDR Auto Remote LDR CoHDR I-HDR HDR
Total
15 2 1 9
A-6-2-3 Annual new cancer patients in both sexes
21670

— 88 —
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A7 EREBWCHETE a2k

L FREDZ, AMBER oV P —F—i2LoT, BEFABREEHST
KBTI AMBRIIBETIHFERDT - FIR—R2HEETIDICAENVR
F—RNE&R2B,
AEBEZRELETI LY, F—FOMERED OIS,
TNENDBEICTHEOEDIZ, BRoEBERLEDHITRD bh 5Bl
WOWNWTHo EFHEMARAELETITRETH D, BEOF v v FOHED
=—XDOWER., BHEFE., R DOREBLETH B,

4. FHEEZZTAMPHOLEERCELZCEFL TS L) AT, FEKE
KBHDZ R gh o, BROBEZHLMZL, TREREOTHLER
HB7E59, ’

Remarks
(D Target of the Survey: Write your opinions and comments;
a) Comprehensive opinion and comment b) Plan for future survey

c) Items for survey d) Others

3. ¥ 7-Tudxs b HEBE#EOTHESS :
TV VT RFAFEIEARGEOT X FE2TIITLTEBY, ZOFFX MIK¥D
MINT D EfET B AR EHBTHE T — X TEDA TS,

4. ¥7-Tuadlzs b e-F—=rF

VL —=VTRFATE, e-7 =V T OEEBRORELZIToTVEIN, YHDOHELY
BEBPR-TWD, YE, ZOHERZ, BEOa—I#M 2 AVWEY 7 NEOEFERC
AnbhadZLithhoTna, Z0#%, XEDOEDMLNDOXEBFXPEAINS, “ofE
Wik e-T—=V 7 bEBERDZEICRDS5, EBIC.MINT M E 02— EH 2 E%T 3,

e-7 ==V HBERENT IO, +oRER,. BB EFORROEEREAB IO
FHREEEALETHD, e-7— =V JICHTEIBEL I 2I2h D, EEELEO—BIZTT
WWEFSINTWS, 20E 5T, EFIREERET2RIET 2 00LF0ESES K2
EDBHBATEL ETFRZLTHB, ~U—UTEMFL, EVESk, BB LR2LrHETHL
DIEERELTWVWD, ZOZLEFEFAREEMRD e-T—=0 VO D0OXZHM » P u
PHED 1 2ORBTHDZ L EERT B,
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FNCA AMEZER P27 b0V 7 7ud=/ b LT, e-T—=0F-Fudcr bd
BREAtTSFAIN, fEHZILDOLETEHIEDHIZIZ, TORBEHEHE=—ZR-T=bDL
THELELEBI HEDF—T v T N—TOBELEO bDELTILNERDD, e-T—=V
TRZEEDOEALEOS EDILIROEREZERTOILENRDH D:

@ eT—=UTITEY, FEER, FULGIVIXALIrOERERETRETE, Th
BEXYVTT v ORBBEZ L, AMMERBEE IR, Zhe 3 R—bF23b0Th
K TERRLR,

® eF—=VITRRLTWIRENEZIDDBILENTERZZ L,

@ eT7—=VIIIAERNOMEBRDLNE Z &,

5. BrEHEHIE _
MERZTRHEHEIZDWT, v —ITOELMAEVDIZIKROIERTHS:

SA. TFRFE,. RBRFOEER, BB LIUHAE

@B. IVFTA VT OEELFA

®E. Frr{bE

@G. HyE

@H, BEARLFEE a7

@L MAREELBERREE

@J. MEITERIEY DOWLE LSy

OM. HHBEFPFT A Y b—TOEE, EPFE~DOF A

6. % W

SEIOMWER. AMBR oV 27 b ) — X —BEFHABREFWNSHF O AMERICEE
LIEEROT—E_R—X BRI EHIEDOENRE— b Eizole,

IOTF—HiE, BESHBOT - BEEEFERMTIILICEY, &bR37L—F
7Ty IRAETHD, FRHASFIZONTIE, BECERIRIABLUVENETROBE D
DBHELENZENCHETEELRIEMAEN TR TH S, RELTWBEH LHE=—
ZRBESNIED, FEHEERIBESEESRE, ARELERT 81T, HFiEx
BT A BEERVVEEBICRELTVERY, FFEIC LA RbolZ LAHBEALE, &
EORASFORFEEERERCIEL ST EREEDE IV ARV DEIOLEDTH
B, 2T LT EDELDBLLLICHELELILNERDS, LALENBb, AEER
AMBEREIE O & 252 TR LRV, bhbhid, &KL LT, ENCA ZMERA
MEREBEZHEE FE- ERT5-00AMBR=—IBATHI NV IRMIZELS
VERD B,
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1.5 7490 ¥v v

a3 V. C)N=F
74V EVRFHPFREB

1. HEBREE# D 7 OFHE S

TOTHRFABAN 74— L(FENCAYD AMBRT — 7 > a v 73, hEBRB#E
FATWELEMCHAT I2BERIRBTIELLRVKEESTHL, TNEDHMO W
KOT, LXK ZHEMNEZFL T, FNCABNMECTERFBCX 3755, &iE.
BESNEFATERBEMICE T IAERRICOVT, SEOE 4[5 FNCA AM &
BYU =27 vay 7CRHRBEBRTAZLIE., COHBRZRATAEXZ— R ELTHE L
Ve TA4UEYTR, 74V ERNOBEa —ARE> TWBEEBROHES &N
5, Tablel T Zh bz =T,

Table 1. Available Training Materials in English

Lectures Basic Nuclear Physics

Nuclear Reactions

Radiation and Radioactivity

Some Radiation Quantities and Units

Interaction of Radiation with Matter

Statistics of Counting

Detection of Radiation

Radiation Protection Instruments

Biological Effects of Radiation

ot
o

. Basic Safety Standards for Radiation Protection

[y
ot

. Radiation Dosimetry: An Overview

Pk
ISR

. Radiation Monitoring

ot
w

. Maintenance and Calibration of Monitoring Instruments

o
S

. Dose Calculations

[
L

. Radiation Shielding

[
=)}

. Radiation Facility Design and Safety
. Decontamination

[
~J

Ju—
o0

. Emergency Planning

. Radiological Health and Safety Officer: Quallflcatlons Duties and
Responsibilities

ok
el

[\
]

. Transport of Radioactive Materials

[\
Yt

. Radioactive Waste Management

o

Laboratory Characteristics of Geiger-Muller Detectors

Exercises Statistics of Counting

Determination of Half-Life
Gamma-Ray Spectrometry

Absorption of Gamma Radiation
Decontamination

Calibration of Monitoring Instruments

SRS
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Table 1 IZ/R L7ZBM DIEHNIZH, 74 )V BTk, IAEA/IRCADFu =7 k&
LTHA=A MV T7REF AR ZEMEHEANSTO) SR L [HERBEEDERSE
¥ % ¥ = — )V | (Distance Learning Modules in Radiation Protection) B3 fEbh T3, 7
AV YR, BEEFRACLEs TZOBRBEE T2 —VOoRREAEZIT>TW
5, CORREAPZTThiZ, CORBEF TV 2— VX IAEA o8B Eh,
HERCELTWR2LEZX2EREECES 2R TEBS L S5Ick 5,

2. ET—=o T HIEDOE A
EZ—=V/RI2aRECEFARERMOZFTICATLE—HL LT, 74
VEYTEXAEROYAVF AT 47 CD-ROM(EER)ZBHHE Lz, Z® CD-ROM i
DWTIE, BIBEIOE3IBAMBRY -7 a vy 7 THELE, LIALABL, 20
TERITBATEY, Y9 FETRESE T AL 70, 9 AKIEREYVEITHDB, =
® CD-ROM EHIZOWTHE, 74 Y EVRFAREFT~OT 7 =AY 7T — DR,
V=7 vay78MEOEFEFCEMCIBENET T3 LE 5, F CD-ROM OHE
% Table 2 IZ7 R 7,

Table 2. Contents of Multimedia CD-ROM for High School Students

Qutline/Guide for Teachers

The Atom (Different concepts of the atom, What is an isotope, Definition of terms)

Radiation and Radioactivity (Types of ionizing radiation, Half-Life, Interaction with
maiter, Units used to measure radioactivity)

Biological Effects of Radiation (Effects of radiation on living cells, Health effects of
radiation)

Radiation Safety (Instruments used to measure radiation, Effect of Time, Distance
and Shielding, Justification Principle, Optimization Principle, Dose Limits)

Radioactive Waste Management (Categories of radioactive waste, Concepts of
radioactive waste management)

Beneficial Uses of Radioisotopes (Uses in Food and Agriculture, Food Preservation,
Insect/Pest Conirol, Animal Productivity, Uses in Medicine, Uses In Industry

Nuclear Energy for Power Generation (Fission Process, Fission Chain Reaction, The
Nuclear Reactor)

SAMUEEY 2 E# T —FRE

BEARCTHEIN, FNCA 2MEIRREONZHBECH LTEFEbN - EL 2T —#
DODEBELUTORIERT, 2, 207 =%, BFHRFEMIEESTIABEK
BIr3L00HRThH 5,
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A-1. Survey of the Administrative Agencies and National R&D Institutes

A-1-1 Total number of administrative and technical officials.

Technology (DOST)

of all S&T activities in the country.
Formulates S&T policies, programs and
projects in support of national development
priorities.

Agency/
Initituze Role Total
4 Philippine Nuclear The sole agency of government mandated to
Research Institute advance and regulate the applications of 262
(PNRI) nuclear science and technology in the
Philippines
Department of Cabinet level administrative agency; provides
Science and central direction, leadership and coordinatrion 20

(Only those
concerned with
nuclear S&T)

A-1-2  The Number of Personnel Classified by Field in each Agency/Institute
(Breakdown of Table A-1-1)

Nuclear Administration R&D
Promoting Regulatory :
) R&D/ Nuclear | R&D/ Nuclear | Radiation | Nuclear TOTAL
Agency/ | Radiation | Power Radiation | Power Applica- Power
Institute | Applica- | Genera- | Applica- Genera- | tion Gen.
tion tion tion tion ]
PNRI 147 : 32 33 262
: 20
(ounly those
DOST concerned with 20
nuclear S&T)
TOTAL 167 32 83 282
A-2  Survey of University Education Institutions
A-2-1 University Course
' University Graduate School
Target | National/ (Master) Grad-
Univ. | Private No. No. Estab. | No. No. Estab. | uate Notes
of of Year of of Year School
Stud- | Staff . Stud- | Staff { (Doc.)
“ents ents
M.S.
UST Private 12 6 1981 None Medical
Physics




Remarks:

Aow oD

A-3  Survey of Radiation and Radioisotopes Application

Target:

The number of students:

JAERI—Review 2003-006

UST is the University of Santo Tomas, in Manila.

registered students

University offering nuclear science education

The number of staff: this is the number of lecturers/faculty

A-2-2  Specialized School for. Development of Technical Engineer

Nuclear field

Number of Annual Trainees Breakdown of Notes
Schools Schools
None in

A-3-1 Agricultural Application
A-3-1-1  Plant Mutation Breeding
Number of Number of
Institutions Scientists Notes
Implementing Engaged
15 Crops, Plants
9 40 10 Varieties
107 Mutant Lines
A-3-1-2  Sterile Insect Technique
Number of Number of
Institutions Scientists Notes
Implementing Engaged
PNRI; Dept. of Agriculture
2 7 | (National Mango Research
Institute) ‘
A-3-1-3 Food Irradiation
Number of Number of
Institutions Scientists Notes
Implementing Engaged <
: PNRI; Food Dev. Center;
_ Dole Phils.; UP-Diliman;
7 26 UP-Los Banos; Bureau of
Plant Industry; National
Food Authority
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A-3-2  Medical Application - Radiation Diagnosis
Number of Number of Number of
Institutions Radiation Therapentic Notes
lmplementing Oncologists Technicians
Additional 16
13 36 44 " . Physicists
A-3-3 Non-Destructive Testing (Radiographic Testing)
Number of Number of
Companies Engineers/Technicians Notes
Implementing Engaged
Graduates of Radiographic
700 Testing Levels 1,2,3

Training Courses

A-4  Survey of Nuclear Training Courses
Implement Annual Cumulative
Field Course Objective -ing Quota of | Duration | Number of
K Institution | Trainees Trainees
 RTTC RI applications
: in medicine, 4
‘Tesearch, PNRI 60 weeks 1,82.2
” agriculture
o - .
i_,i IURC RI applications PNRI 30 4 704
= In industry weeks
§ "NTUCF Training of
o university/ 5
g college PNRI 30 weeks 252
_3 vfaculty
E SNS- Training of
& |HssT high school PNRI 30 5k 432
o teachers weeks
g RIA Training in 4
RZ Radioimmuno- PNRI 30 1 K 127
-_g Assay wee
o Radiation Training in
E Cyto- radiation PNRI 30 > « 50
= Genetics cytogenetics weexs
']':, { Introduc- Basic training
e tory for high school _
Course in and elementary PNRI 60 1 119
Nuclear school week
Science teachers
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- Implement Annual Cumulative
Field Course Objective -ing Quota of | Duration | Number of
- Institution | Trainees Trainees
Safety | RHSC Training for
Radiation PNRI 30 4 508
Safety weeks
Officers
Radiation Radiation
Safety safety for 3 days
Course radioisotope PNRI 60 tol 461
users week
Safe Safe transport o
Transport of radioactive PNRI 20 3 days 35
of RAM materials
Safety | Emergency Training in
Planning emergency _
and | planning and PNRI 30 1 week 45
" Preparedness preparedness
Remarks:
1. RTTC - Radioisotope Techniques Training Course
2. IURC - Industrial Uses of Radioisotopes Course
3. NTUCEF - Nuclear Technology for University/College Faculty
4. SNSHSST - Seminar in Nuclear Science for High School Science Teachers
5. RIA - Training Course in Radioimmunoassay
6. RHSC - Radiological Health and Safety Course
A-5 Survey of Licensees of National Examinations Related to Nuclear Epergy
e Annual Cumulative | Authorizing
Qualification | Target Licensees | Licensees Institution Notes
Certification a Those who did not renew
Raziioa(;a lginc s : National their certification, not
Testi gtap 5 29 Certifying | counted.
esting S
.2 Body Recertification exams
Practitioner
every 2 yrs.
. Remark:

Target: The number of licensees of national certifying examinations

in the nuclear field.




JAERI—Review 2003-006

A-6  Survey of Background Data for Analysis
A-6-1  The number of users of radiation application
Total Breakdown
Number of ™ Research Medical Educational | Industrial | Commercial
Users Institutions | Institutions | Institutions Firms Companies
313 13 75 11 174 40
(4%) (24 %) (3%) (56%) (13%)
Remark:

Number of medical institutions do not include users.of X-ray

A-6-2  Data of Radiation Diagnosis
A-6-2-1 Total number of megavoltage teletherapy machines
Megavolt
Cobalt Accelerator Machines Total
14 4 -4
A-6-2-2  Total NumBer.of Brachytherapy Machines
HDR
Manual LDR Auto Remote LDR CoHDR TTHDR “HDR Total
5 5
A-6-2-3  Annual new cancer patients in both sexes

65,361

4. FOMOEBRTH
T4V ECSTH, BRIEBIAEFHAREENETS L_IAT v 7T 30LERS
5, TD=—X~QEERFMAN 1 2L LT, BEREMOKTINEE - 1255 5

EOINEBH D, =

ILEBRPL, 202 FOFRFHAREEIF—Da—2AD 15

THDIEFNBE K 3 — %] (Course on Dissemination of Nuclear Knowledge) it .
DOTHETRELDOTHD, 20—, BADOXHBE2EOLEBICLY . &
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1.6 #A4
BFAERBREOI XL B HEEB%E
IRy -9=297 9Ty k
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XL ®iz

BFOAEKCHT2EROEF L HABREROBER. BT HENERYED 5
ETOXy 7 THBZLEAALLPTHD, FFHBRMHBEE~ RYEF /Lo C
WOIZLEBERIATIEIVIN, ZOHEBL o RAEEIEETHIZEE LIc A
STLEI, BARBEBCER L -ERBL OHESIZ. E B IE - DB (TABA)Y B I
BEECEOEEREEZFITVENBFDO 12 Ch s, . MEBHECED S A
MEBOARCEERSFTHELE VW2, BT AR R CHEDLZ AN, OFK
. OHBESIVCOBERBR LERA R OEMED 3 O/ L —T AR T
T MTHEREFAMACKHT 2HRUELE T 5, HEKERL FRTOREL,
REBLVEE BAHOBRITEZIT). BELEF L R 2B EMF I . HRRY
Bt REUBEE MEZEEM). SO 7571 5ifE. RFPEESR L
OCHARBHEWELRLEREEN, HABREES LOBEE2ET 2, S —FL
b, HOoWOIBFABRFALRECERT 2D O BN BRZICE T 388 2 4%
ERFoTWaL TiARLRN,

Z AR DB %

FADOREFALEWHAEIZ, REFHRBBBE>THOENAR Y BB X X — K
L7z JRF 77 FnF| A 4 (Atomic Energy for Peace Act)it 1961 2Ei %% L . & L &
RFDEELBE L EEFHERAMBERET - DOBBEL LT XA R+ Ahr
OAEPRRE S hic, RFAFAOHNHMP L RECELZE T, BT HENAHEOH
THREZDF~OHAIREbREY, TAKKRWTRKERZEFAEHHEOLHHF 1T
TRFAATH D, ERBHBREN. EXWERSY ORHBEERTE+ 2R T 5 =
—RAERALEFH -EMERERSED B, 7. BRFAEWD 2 — 20835 5 k¥
ERRFILL5600, HABRBEOEM— 2R H 5L 2 5@, AMERI
BI57 vy — b RBECEZOHEME =T,

—FH. FACBTIBHARGERF 2T, AR Zr BT 3 EEAR+ 4
'C“&)él3:75§§J\75‘50ﬁ%ﬁ%%fﬁﬂﬂ%l(ﬁ%@@%%rﬁﬁiﬁﬁéﬂé%\§ﬁ§?)5o
SHOLRFTH, MHEHRELEEHE (radiation safety officer)it. BERLETh 38 L
ERERBEETHD, 29 L BHBRELEBEODRRRELEBICET 288 % L
DTIEINBRRERT —< L RoTEY ., B, HMARZEEBEOGEKRDESH E N
BEshTwha,
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—ADRBIEAHELEFCERTNABRRCE T SARBRELEREEORBAR
EEND2DT, TONFIERAFTIEMREOERLE L TE+HTHE, Zhbd
Da—ATiL, JAEA OB B ENFEEOERICER T ILIO>IBHEIATNE,
ERHNEERBTEHE—RBLETNVELTEZICLTWS, JAEA DHEHR#E
DBEBHEEMIT. YILFCE>-THEATHS, £, BEAOKFNBRBRBRELEEFD
ERRVEHERZ, BYRAMEZEBEILO0EbDTEHERAPL YEER LCEDREE
THDH, IJAEA L BED 25D E T i, 54@&%3-%&&%@&@”&%@%
RRERELHRET 2 LTOEMHL RS,

5 KR BS 3 oD B 1E Sk
FNCA MEE TE TZI2HMHEBUEOHEAMEZELIES. EBEOKRFBE
BOMENEBRRAEMNEQCE L5, HESMER, MESLKHABRHE . FLRRE.

BHEBREBLRLELOBREZBELT, HEFERRINDZIIICTIILREDLDOTE

BEThd, LIl >T, FEEHIEMERBCLERFRCEDLDE THMED
RETHEHAZLRY, ) —2OMBEREEOHMBETHA, FAXFABEBLXAET
HBEDT, FAANDEEBBEBEDOFF R 2 E-> TORNBRBBOMBRT S0
%ﬁ&%%%ﬁﬁﬁéﬁobtmor MEEMIT, FEFCHRENIRETH
Do

FHREBLEBENRZE 4

FATREFAEWHARBECERL TS, HARHESHE T ARFRAIC
BUAREFTEY»ERTH LD, ThbDOFECRHTIRER» L OGN XE
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A—2—2 Specialized School for Development of Technical Engineer

-2
A—2—2—1 Medical Radiation Technical Engineers Training School
Number of Annual
School Trainee

Breakdown of School Notes

Number of
school are
including
Chiang Mai
University, but
Annual trainee
are excluding

Chiang Mai
University.
A—2—2—2 Other Field (if there is any)
Number Annual
Field of o Breakdown of School Total Notes
Trainee
School

- - - -

Remarks
@ Target: Specialized School for Development of Technical Engineers
@ Japan only has the Medical Radiation Technical Development School. However, write more in
A-2-2-2 if there is something else in your country.

Your notes
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A—3. Survey of Radiation and Radioisotopes Application
A—3—1 Agricultural Application
A—3—1—1 Plant Mutation Breeding
Number of the Number of the
institutions scientists Notes
implemented engaged
60 111 FNCA Database
A—3—1—-2 Sterile Insect Technique
Number of the Number of the
institutions scientists Notes
implemented engaged
2 45
A—3—1-3 Food Irradiation
Number of the Number of the
institutions scientists Notes
implemented engaged
9 77
A—3—2 Medical Application
A-3-2-1 Radiation diagnosis
N}lml?er 0 f the Number of the radiologists and
institutions . . . - Notes
. diagnostic technicians
implemented
2235 7305
A-3-2-2 Radiation Therapy
Number of the Number of the radiation
institutions oncologists and therapeutic Notes
implemented technicians
26 569
A—3—3 Other field (if any)
Number of Number of
Field implemented engaged Notes
institution scientist

— 108 —
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Remarks
@ Target: Quantitative data is needed. Write in A-3-3 if data is not available.

@ Plant Mutation Breeding: Refer to attachment 8, database of FNCA Radiation Breeding Project,
and correct it if needed.

@ Medical Application — Refer to attachment 7.

Your notes
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A—4. Survey of Nuclear Training Courses
1. Office of Atomic Energy for Peace
Field Course Annual Quota | p tion Tf;‘;‘;f?ﬁﬁfn
of Trainee year)
— & Nuclear Science Youth Club 60 3 days 259 (1998)
§ g Nuclear Chemistry and Application 10 days 24 (1996)
-%D Lg Nuclear Energy and Application 50 5 days 463 (1988)
"z Introduction to Radiation and Application 60 2 days 363 (1997)
Radiographic Testing Level 1 30 5 days 235 (1989)
8’5" 8 Radiographic Testing Level 2 20 12 days 83 (1989)
é g Foods and Agricultural Products Irradiation 30 5 days 89 (1997)
S5 e .
it Technology and s Diverse Applicatons | 20| 10das | 59.(1599)
83 L . . .
25| ine Ptroloum and Petrochemical ndusines | 2 Sdays | 25 (199D
Pest Control Using Radiation 40 5 days 123 (1999)
5 Protection for Radiation Safesy Swpenisors | 20| 10%ws | 63(1599)
§ Distance Learning on Radiation Protection 10 (1998)
é = Emergency Preparedness 30 10 days 50 (1994)
% % Introduction to Radiation Protection 50 2 days 235 (1992)
‘§ g Irradiator Operator 10 35 days 40 (1992)
'\E; Reactor Operator 15 45 days 52 (1988)
g Radiation Protection Level 1 60 5 days 1668 (1990)
Radiation Protection Level 2 60 10 days 1110 (1990)
%‘)g é 'g - Radiation Protection for Lighting Preventor 150 2 days 672 (1991)
o 85 S
g ‘é’ é % '§ Seminar on Nuclear Technology and Science 2 days 1348 (1984)
5 § E £ § Seminar on Nuclear Technology and
§ % é % ° Advantage for Peace L days 96 (1998)

—110—
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2. Gamma Irradiation Service and Nuclear Technology Research Center (GISC), Kasetsart University

Annual Quota Cumulative
Field Course il \2u Duration | Trainee (from
of Trainee
year)

Indoced Mutation Technique for Crop 20 5 days 16 (1998)
Improvement

Project Formulation Meeting on Mutationa! ,
Enhancement for Genetic Diversity in Rice 20 > days 15 (1999)
Use of Induced Mutation Technique for Genetic 40 5 days 35 (1999)

Diversity and Economic Crop Improvement

Omamental Improvement through Gamma
Rays Induced Mutation 45 1 day 90 (1999)

Production of Exotic Ornamentals through

Radiation/Radioisotopes Application Techniques

Gamina Rays Induced Mutation 40 1 day 260 (2000)
In vitro Mutagenesis and Molecular Marker
Analysis of Ornamental Plants % > days 25 (2000)
The Use of Gamma Rays for Crop 20 3 days 20 (2001)
Improvement
Production of Exotic Ornamentals through
Gamma Rays Induced Mutation 240 L day 240 (2001)
Induced Mutation Technique for Genetic
Diversity and Economic Crop Improvement-II 20 4 days 16 (2002)
3. Sukhothai Thammathirat Open University
Field Course Annual Quota Duration Cl.lmulalwe
of Trainee Trainee (year)
Safety Radiation Protection 120 - 135 5 days 900
Remarks

@ Target: Write the training course implemented by nation or private within the range of
understanding.
® Field: a)  Basic/ general nuclear energy
b)  Radiation / Radioisotopes Application Technique
c)  Nuclear power generation technique
d)  Safety (including Radiation Hazard Prevention)
e)  Others (Including protection against nuclear materials and
International cooperation)
® Classify according to the table as mach as possible.
@ Cumulative Trainee is acceptable within the range of understanding.

Your notes
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A—5. Survey of Licensees of National Examinations Related to Nuclear Energy
. . Annual Cumulative Authorize
Qualification Target Licensee Licensee Institution Notqs
Teg;’gi"a‘g;for Radiation Protection 1542 OAEP
P . for Sealed Source (1990-2002)
rotection
Techm_cu'm for Radiation Protection 283 Sukhotha}l \
Radiation for Sealed S (1998-2002) Thaminathirat
Protection or seaied source - Open University
Radiation Radiation Protection 1055 OAEP
Protection Officer | for Unsealed Source (1990-2002)
Engineer for Radiographic Testing 121 OAEP
radiographic testing level 1 (1989-2002)
Engineer for Radiographic Testing 52 OAEP
radiographic testing level 2 (1989-2002)
Operation of Nuclear 41
Reactor Operator | pesearch Reactor (1988-2002) OAEP
A Operation of 25
Imadiation Operator |y, fiation Plant (1992-2002) OAEP
Remarks

(D Target: The number of licensees of national certifying examinations in the nuclear field.
@ Write other national certifying qualifications if data is available. Write the institutions to

certify the qualifications in Notes.
@ Write cumulative licensee if data is available.

Your notes
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A-—6. Survey of Background Data for Analysis
A—6-—1 The number of users of radiation application

Total ' Breakdown
number of T Medical Industrial Notes
nsers Research Institution Institution Firms Others
FY2002 ) %sl from Oct
662 143 114 278 127 -Aug’02
(100%) (21.6%) (17.22%) (41.99%) (19.18%)

Note: The number of users that is approved by the Thai A.E.C. 's Sub-Committee for Issuing Nuclear

Material and Its By-product Related Licenses for producing/possessing/using nuclear material and
its by-products,

A—6—2 Data of Radiation Diagnosis
A—6—2—1  Total number of megavoltage teletherapy machines

Cobalt Accelerator Megavolt machines total
25 26 51

A—6—2—2  Total Number of Brachytherapy Machine

HDR
Manual LDR Auto Remote LDR
CoHDR IrHDR HDR Total
- : 11 7 8 15
A—6—2—3  Annual new cancer patients in both sexes
63,741

A—6—3 Others (if any)
* The total number of registered crop varieties through mutation.

* Economic scale of nuclear application (Radiation application, Nuclear power
generation)

* Scope of Nuclear power generation (The number of operating units, Generating
capacity)

Remarks

@ Target: These survey data could be useful for further analysis. Writein A-6-3 if you have
any other suggestions.

® A-6-2: Refer to attachment 7.

@ Population and GDP will be made a list from national data collectively.

Your notes

A-6-2-3 is based on the latest data in 1993 of National Cancer Institute of
Thailand.
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A—7. Comments on the Survey

Remarks

(D Target of the Survey: Write your opinions and comments;
a) Comprehensive opinion and comment b) Plan for future survey
c) Items for survey d) Others
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