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Report on Administrative Work for Radiation Safety
from April 2004 to March 2006

Tatsuhiko UDA, Yamato ASAKURA, Kiyohiko NISHIMURA,
Takao KAWANO, Hirokuni YAMANISHI, and Hitoshi MIY AKE*

Safety and Environmental Research Center, National Institute for Fusion Science
Diagnostics Technology Division, Department of Engineering and Technology Services,
National Institute for Fusion Science

The National Institute for Fusion Science (NIFS) constructed the Large Helical Device
(LHD) which is the largest magnetic confinement plasma experimental device using a
super conducting magnet coils system. The first plasma shot was carried out in March
1998 after eight years of construction. Since then high temperature plasmas and improved
plasma confinement experiments have been achieved. On 1* April 2004, NIFS became
one of the research institutes which constitute National Institutes of Natural Sciences.
Since then the regulation system of safety, health and environmental management has been
minorly changed. This is a report on administrative work for radiation safety at the LHD
and the Compact Helical System (CHS), and radiation measurement and monitoring on the
site from 1% April 2004 to 31* March 2006. Major topics are as follows.

(1) Establishment of a radiation safety management system based on the law of
occupational safety, health and environment.

(2) Radiation dose measurement and monitoring in the radiation controlled area and on
the site using a particularly developed monitoring system named Radiation Monitoring
System Applicable to Fusion Experiments (RMSAFE).

(3) Establishment of an education and registration system for radiation workers, and
accessing control system for the LHD controlled area.

This report has been annually published from fiscal year 1999. We expect that these
reports could be helpful for future radiation safety management in NIFS.

Keywords: radiation protection, safety management, magnetic fusion plasma, LHD, X ray,

radiation measurement and monitoring
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TZi2  No. | LBl | BAIRAZ | Ifh% - TG Be TRE B SRS T ik RiEEsS | X
Na-22 1 2.6Y B+, EC 1275 3.7E+4 84.03.08 24x11x2t 7X327
2 | 3.7E+6 73.06. 11 40dx8t 653-253 *g
3 4. 5E+5 ~99.09.01 35dx3t GP 986
4 4. 0E+5 04.01.14 35d MF357
Mn-54 1 ] 312.5D EC 835 3. 7E+4 84.03.08 24x11x2t 7Y451
Fe-55 1 2.7Y EC 5.9 3. 7E+6 76.11.24 EE502
2 3.7E+6 86.06.04 | 13dx3t 2240LG
3 | 35646 | 78.06.01 | o25ddt | 12 | |
4 3. 7E+6 76.08.25 EE476
5 | _3.2E46 79.04.01 25dx6t 101
6 3.7E+6 ~99.06.01 |  8dx5t PP-811 | |
7 3.7E+4 00.05. 01 25dx3t HD619
Co-57 1 270D EC 122  5.1E+4 | 84.03.08 24x11x2t 77501 N
2 9.1E+5 ~ 98.06.01 25dx5t 283
2.1E+6 05.01.14 NA142
Co-60 1 5.3Y S 173 | 3.7E+4 76.11.01 25dx6t | 781 *8
2 1332 3.6E44 | 84.03.08 24x11x2t 7U399
3 1.2E+45 78.06.01 25dx61 . 854 *g
4 4.7E+5 | 83.06.01 | 24xiixat | 1U795
5 3. 6E+6 85.05. 25 _ 25dx4t 516
6 1.1E+6 | 66.00.00  25dx6t 166 | *8 |
7 3.5E+6 79.04.01 25dx4t 442 |
Y-88 1 | 106.6D | B+, EC 1836 3.7E+4 84.03.08 | 24x11x2t 7Y586
Cd-109 | 1 463D EC, IT 22.2 3. 2E+4 00.05.01 25dx3t HD618
1-129 1 [ 1.57E7Y - 3.7E+4 25dx31t K0243
Ba-133 i 1 10.9Y EC 303 4.0E+44 | 84.03.08 24x11x2t | 7R342
2 356 3.5E+5 | 78.06.01 25dx6t 349 | *8
3 5.2E+4 | <B84.04> 7dx25L C4541 *8
4 1.2E+6 98.09. 11 25dx5t 92
Cs-137 i 1 30.2Y - 662 3.7E+4 | 76.11.01 25dx6t 2007 *8
2 3.7E+4 84.03.08 | 24x11x2t 75431
3 3.7E+4 82.10.21 10dx125L IWL3515T | *8 |
4 3. 2E+5 78.06.01 25dx6t 2168 | |
5 4. 0E+5 81.11.01 | 13dx13t | *8
6 ~ 1.1E+5 | 66.00.00 25dx6t 317 *8 |
7 1.1E+5 76.00.00 25dx6t 7418 |
8 3.6E+6 | 79.04.01 |  25dx4t 28 ]
9 | 3.2E+6 | 99.10.01 |  25dx4t ~ GU800
10 3. 7E+6 02.10.03 5. 2dx8. 5t 4245
Ra-226 i 1 1622Y o 0.2mR/h  81.08.00  35dx6t 16R346 *8
2 2kcpm | 82.03.30 ~ 35dx6t ~ 16R624 *§
3 16kcpm 71.00.00 3bdx6t | 16R042 *8
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3 | 5.6E+2 82.10.21 25dx1t 6410RA
4 3.7E+4 84.03.08 = 24x11x2t 70381 ~
5 3.8E+45 78.06.01 25dx1t 32
6 3.6E+6 | 79.04.01 | 25dx5t .29
7 | 2.9E+3 86.02.25 25dx3t 927 )
8 2.9E+6 99. 06.01 25dx3t GP467
9 3.9E+4 00.05.01 25dx3t HD620
Am-2411th *7 3.5E+42 04.12.10 25dx0. 5t KK876
Cf-252 : 1 2.7Y a (n) *3 2.0E+6 84.02.28 | 8d x 10L ; 2633NC *4
2 | 3.6E+6 87.07.29 | 8d x 10L = 4000NC | *5_|
3 3.6E+6 87.07.29 8d x 10L 4002NC |
4 3.6E+6 93.06.08 8d x 10L 5567NC *6
*1 1uCi =3.7E4 Bq
¥ ¥/ EBEAB
*3  average neutron energy = 2 MeV
*4  neutron emission : 2.2 E5 /sec
*5  neutron emission : 4.6 E5 /sec
*6  neutron emission : 4.4 E5 /sec
*7 o fRB  Am-241:100Bq, Cm-244 100Bq, Np-237 150Bq
*8  2005F2H21BRItZEAEEEZEH




Fd—1-2 MEEHRGENLCE FH-EL

20044 FE 2005 (H17) E3A31H A
— B I(ﬂgh‘f BEn | Mt o [ rali Bt B TR
q
Am-241 | 2.9 E3 | 86.02.25 027 [04.04.01--05.03.31 |&B AR L~7 ) 7NH L TR B DXL 05.03.31)&
Cf-252 | 3.6 £6 | 87.07.29 | 4000NC |04.04.01--05.03.31 [&till M‘&P A E= & BULAE 05.03.31;&
Cf-252 | 3.6 E6 | 87.07.29 | 4002NC [04.04.01--05.03.31 [T Fsbi {35 W - FARE = 4 RRIE RS 05.03.310k
Na—22 | 4.5 E5 | 99.09.01 | GP 986 [04.04.01--05.03.31 [aIi#lIFEx i R B OBIEF = v 7 | 05.03.31K
Co-60 | 3.5 E6 | 79.04.01 442 |04.04.01--05.03.31  [ZHERRE S AOBEF = v 7 | 05.03. 3155
Fe-55 | 3.7 E6 | 99.06.01 | PP-811 |04.04.01--05.03.31 | KM~V % L FBRH ZIL B ORE 05. 03. 245
Cd-109 | 3.2 E4 | 00.05.01 | HD618 [04.04.01--05.03.31 [AKBIA~Y )L FEErb RE B O RE 05.03.31)K
[ Fe-55 | 3.7 E4 | 00.05.01 | HD619 [04.04.01--05.03.31 |KMH~Y #LVERRMH RELA 05.03. 31%
Am-241 | 3.9 E4 | 00.05.01 | HD620 [04.04.01--05.03.31 [KRAI~Y 7V ERBEIHEEREQR) [BUEFORIL 05.03. 31K
[ Cs-137 [ 3.7 E6 | 02.09.27 | 4245 [04.04.01--05.03.31  |alFill E5R [LDD AL]’EﬁHggf 05.03.31K
Aw-241 | 5.6 E2 | 82.10.21 | _6410RA [04.04.01--05.03.31 Mﬂ«l)mvmm FRERE (3) [RIOiKE 05.03. 3138
Na-22 | 4.0 E5 | 04.01.14 | MF357 |04.04.01--05.03.31 [; i ST esOMIET « v 7 | 05.03.31K
An-241 | 3.6 E6 | 79.04.01 29 [04.05.25--04.06.08 [FH7% ilsﬁ I 7oA FERE  REBOKE 05.03.3LK
Ba-133 | 1.2 E6 | 98.09.11 92 104.05.25--04.06.08 |PHREERBRY 7 7 1 1 R 2 O BLL 05.03.313k
Am-241 [ 5.6 E3 | 82.01.25 | 3398RA [04.09.01--04.09.08 [KHI~Y 7 )V FEERkE Kkt P4 % i O BE 04.09.07.&
Co-57 | 2.1 E6 | 05.01.14 | NA142 ]05.02.08 A
Aw-241%1] 3.5 E2 | 04.12.10 | KK876 105.02.08 A
Na—22 | 3.7E+6 | 73.06.11 | 653-253 {05.02.21 RIfo Z~5 1
Co-60 | 3.7E+4 | 76.11.01 781 105.02.21 RIfw £ ~5 [
Co-60 | 1.2E+5 | 78.06.01 854 105.02.21 RIfhE~5 1
Co-60 | 1.1E+5 | 66.00.00 166 |05.02.21 RI;?ZJI’\F E
Ba-133 | 3.5E+5 | 78.06.01 340 105.02.21 RIM G5
Ba-133 | 5.2E+4 | <84.04> | C4-541 [05.02.21 RIpp=~51E
Cs-137 | 3.7E+4 | 76.11.01 | 2007 |05.02.21 RI 5 Z5 1
Cs-137 | 3.7E+4 | 82.10.21 |IWL3515T[05.02.21 RIGE~FIE
Cs-137 | 4.0E+5 | 81.11.01 05.02.21 RIGh 2251
[ Cs-137 | 1.1E+5 | 66.00.00 317 [05.02.21 RIpENGIE
Ra-226 | 0.2mR/h| 81.08.00 | 16R346 [05.02.21 - RIHZE~5 1
Ra-226 | 2kcpm | 82.03.30 | 16R624 [05.02.21 RIBE~FIE
Ra-226 | l6kcpm | 71.00.00 | I6R042 105.02.21 RI &5 o
Ra-226 | 22kcpm | 88.08.31 | 86R336 {05.02.21 RIT Z~5 1
Co-57 | 9.1 E5 | 98.06.01 283 [05.03.15--05.03.23  [&H i R OEET = v 7| 05.03.233%
Aw-241 | 5.6 E3 | 82.01.25 | 3398RA [05.03.15--05.03.23 i ?‘ﬂf?;a)ﬁ}wﬁ x v 7 | 05.03.23:%
Am-241 | 3.7 E4 | 84.03.08 | 7Q381 [05.03.15--05.03.23 R RO BT = v 7 | 05.03.23% |
20054E _ 2006_(H18) #3531 LIHAE
AL Feate | Boed [ aisg - [ a0 it L1 1K
(Bq) | GEAH)
Am-241 ] 2.9 E3 [ 86.02.25 927 105.04.01--06.03.31 [# AFEL~<7 ) 7;»[1 SRR AR meF 06.03. 3152
Cf-252 | 3.6 E6 | 87.07.29 | 4002NC [05.04.01--06.03.31 [T jsfl 15"r' IR - DS BN 06.03.310%
Cs-137 | 3.6 E6 | 79.04.01 218 [05.04.01--06.03.31 |T 'ﬂ‘ﬁ =L - DR £ YR U§>& 06.03. 315K
Na—22 | 4.5 E5 | 99.09.01 | GP 986 [05.04.01--06.03.31 & ; A OMIEF = v 7| 06.03.31K
Co-60 1 3.5 E6 | 79.04.01 442 ]05.04.01--06.03. 31 ;- rh: iRt e DB {ET - » 7 | 06.03.31:%2
Na—22 | 4.0 E5 | 04.01.14 | MF357 |05.04.01--06.03.31 & bR A R OBIET « v 7| 06.03. 31K
Cd-109 | 3.2 E4 | 00.05.01 | HD618 [05.04.01--06.03.31 Fth 25 0 BXIE 06.03. 31L&
Fe-55 | 3.7 E4 | 00.05.01 | HDG619 |05.04.01--06.03.31 aih B O ROk 06.03. 31K
Aw-241 | 3.9 E4 | 00.05.01 | HD620 |05.04.01--06.03.31 Fith g Bk 06.03. 31K
Am-241 | 5.6 E2 | 82.10.21 | 6410RA [05.04.01--06.03.31 % I8 iF 05.11.15%
Am-241 | 3.6 E6 | 79.04.01 29 105.04.01--06.03.31 ' 'xJZ 06.03.31:&
Ba-133 | 1.2 E6 | 98.09.11 92 105.04.01--06.03.31 5 06.03.315%
Cs-137 | 3.7 E6 | 02.09.27 | 4245 05.04.01--06.03.31 R ar mﬂﬂ 1GF | 06.03.31&
Aw-241 | 3.6 E6 | 76.11.01 24 [06.01.20--06.01.27 J 5 ETES 06.01.25%
An-241 |{73.6 E6 | 76.11.01 24 106.02.28--06.03. 14 [RAAY 7 L EBRE ik 06.03. 14:%
Am-241 | 2.9 E6 | 99.06.01 | GP467 |06.03.03--06.03.18 _[KJH~ 7 . 06.03.31% |
Am-241 | 3.6 E6 | 76.11.01 51 [06.03.24--06.03.31 I~ AV EBHAKE R OB 06.03. 31K |
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£4-1-3 ZOMOMERSTEFEMITHE FEENEL L)

(y) keV]l *I Bq [*2
R No. | Tl | MBI | Libk - TS e TR5E H B DI T I 23
Ra-226 1]1622Y |« 3.7E+6 75d x 300L TA7 7 hUyAEEET
2 3.7E+6 65d x 255L FU7 7 b Uy EZREE T
Sr-90 | a28.8Y |A- T | 2.6E+5 [96.03.18 08 IR *3
3.3E+6 D BN *8
3.3E+6 EBME *9
Cm-244 @ al18.1Y |a <3.7E+4 [90.06. B MR *4
b <3.7E+4 [91.11. 8 NI *5
Cs-137 © al30.2Y [p- 662 1.9E+5 FEE MR *6
b 1.9E+5 B *7
*1  1uCi =3.7E4 Bq
*2 F-I3EAH
*3 KELR, EEERER. BAEAD ; 1996 (H8)E3 A
* RER LETfoon' -(2in.) | H&ES ; L63-2  HBAEHH; 1992(H4) E2A4H
*S KB LETfzon'~(5in.) | f&ES ;L57-7  BAEAH ; 1992(H4)#E6H 19
*6 $¥EZ;LB-3
*7 EESR;LB-S
8 EER ., @FNEHES)
0 EER, AFAEHESQ)
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