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ISOE
ISOE
IAEA
IAEA
ISOE
ISOE

1990

ALARA
2
ISOE
1997
2
ISOE

ALARA

OECD NEA
1992 1 1 ISOE
1993

NEA
NEA IAEA ISOE
4 ISOE
1 ISOE
3



1992 ISOE

ISOE 14 2004 2004 12 ISOE
2004 ISOE 29 71 ISOE
29 478 (403 75
)
(442 ) 91% 25
ISOE 2004 PWR Ulchin 5(1000MWe)
VVERTemelinl 2 (1000MWe) VVER Kalinin 3 (1000MWe)
2004 092 Sv
(PWR) 075 Sv (BWR) 145  Sv

(PHWR/CANDU) 098 Sv

ISOE
75
ISOE ISOE
I1SOE

(Www.isoe-network. net) 2004 ISOE
ISOE ISOE

2005 ISOE ALARA ISOE
OECD/NEA |IAEA

(ALARA)
ISOE 25 ISOE

2005 3



2.1 e 4
2.2 e 4
2.3 e 12
2.4 2005 ISOE ALARA e 15
2.5 ISOE 2004 e 15

LSO e 50

2004 ISOE e 50
7400 52

R 55

2: 2004 12 ISOE e 61
3: ISCE 67



AN e

10.
I1.
12.

2002 2004 Vet ettt et e sttt e st e sttt st e e s 6
1 ‘mSv
2002 2004 et 12
ISOE 1993 2004 e 1
2004 PWR L e e e 7
2004 BWR L e e 7
2004 PHWR L e 8
2004 L ettt et 8
ISOE 1

LWGR 1992 2004 s 9

ISOE 1
MSV e 10
1 PWRo oo 13
1 BWR o 13
1 GCR e 14
1 PWR BWR GCR 14



ISOE
ISOE 1992
ALARA
1992 1
ISOE
1 ISOE 1993 2004
500 —
C
400 w
300
200
100 -
B
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
ISOE ISOE
- ISOE —o—
2004 29 71 ISOE
328 38 ISOEDAT 478
403 75
25 26 ISOE
ISOE 403
442 91% 2004 PWR Ulchin 5 1,000
MWe VVER Temelin1 2 1,000 MWe Kalinin 3 1,000 MWe
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1 2004 12
ISOE
PWR BWR PHWR GCR LWGR FBR
1 - - - - - 1
7 - - - - - 7
2 - - - - - 2
4 - - - - - 4
- - 22 - - - 22
5 - - - - - 5
6 - - - - - 6
2 2 - - - -
58 - - - - - 58
12 6 - - - - 18
4 - - - - - 4
2 23 31 - - - - 54
3 16 - 4 - - - 20
- - - - 2 - 2
- 2 - - - - 2
1 - - - - - 1
1 - 1 - - - 2
- - 1 - - - 1
15 - - - - 1 16
6 - - - - - 6
1 - - - - - 1
2 - - - - - 2
7 2 - - - - 9
3 8 - - - - 11
3 2 - - - - 5
13 - - - - - 13
1 - - - - - 1
33 18 - - - - 51
226 71 28 - 2 1 328
ISOE ISOE
PWR BWR PHWR GCR LWGR FBR
- - - 22 - - 22
36 17 - - - - 53
36 17 - 22 - - 75
ISOE
PWR BWR PHWR GCR LWGR FBR
262 88 28 22 2 1 403
1. 2004 17 CANDU Bruce Al A2  Pickering Al A2 A3
2. BWR 1 1
3. PWR 1 Ulchin 6




ISOE

PWR BWR PHWR GCR LWGR
2 - - - - 2
- - 2 - - 2
1 - - 6 - 7
2 1 - 1 - 4
1 2 - 1 - 4
- - - 1 - 1
- 1 - - - 1
2 - - - 2 4
- - - 1 - 1
- 1 - - - 1
- - - - 3 3
4 - 1 - 8
12 8 2 11 5 38
ISOE ISOE
PWR BWR PHWR GCR LWGR
5 3 - 1 - 9
- - - 18 - 18
6 - 1 - 10
11 6 - 20 - 37
ISOE
PWR BWR PHWR GCR LWGR
23 14 2 31 5 75
71
29
26




ISOE 1
ISOE
2.1
1 ISOE
2004
PHWR 1996 1998
2005 12 ISOE
2
6 7 1992 2004
PWR 0.78 -Sv
-Sv PWHR/CANDU 098 -Sv
GCR LWGR
0.92 -Sv
2004 PWR 1 0.66 -Sv
3
BWR 1 0.84 -Sv
PWR 1.03 -Sv 2004
2004 BWR 2002 2003
-Sv 2004 PWR PHWR
PWR 2004 0.72 -Sv 2002 2003
BWR 354 -Sv 1.68 -Sv
PHWR/CANDU 2004 0.89 -Sv 2002 2003
IAEA PWR 1
-Sv 2003 PHWR
2.5
2.2
10 8a ¢

PWR BWR

2 5

BWR

2003

3
2004

2004
1.45

PWR
1.58

0.99

0.66 -Sv



PWR

2
. 2001 2003 2002 2004 300 500 -mSv
. 2001 2003 2002 2004 900 -mSv
1 1

1

VVER
VVER 200 -mSv
2001 2003

270 -mSv
BWR
BWR 500
-mSv 12 -mSv/



2 2002 2004 -Sv

PWR VWR PHWR
2002 2003 2004 2002 2003 2004 2002 2003 2004
0.95 0.86 1.16
0.41 0.38 0.41
0.68 1.11 n/a
0.62 0.73 1.04
! 0.90 1.57 0.89

0.65 0.83 0.57

0.20 0.20 0.16

1.31 0.47 1.25 0.56 0.54 0.74
0.97 0.89 0.79
2 1.23 1.04 0.90 0.76 0.93 1.06
0.80 0.76 0.38
3 1.00 1.07 1.25 2.10 2.38 1.58
0.52 0.51 0.59 0.63 0.89 1.07
1.90 1.91 3.54

0.34 0.26 0.79

0.28 0.73 n/a 2.52 3.82 n/a

0.55 0.82 0.66

1.24 1.18 1.00

0.29 0.31 0.29

0.58 0.80 0.69

0.83 1.02 0.43
0.50 0.43 0.31 1.52 2.22 0.46
0.51 0.54 0.58 1.34 1.23 0.63
0.51 0.34 0.48 1.03 1.04 1.44
1.53 1.47 1.18
0.29 0.35 0.03
0.87 0.93 0.72 1.74 1.61 1.57

0.89 0.88 0.78 1.71 1.77 1.45 0.91 1.54 0.98

0.83 0.74 0.66 1.08 1.15 0.84
0.83 0.86 1.03 2.10 2.38 1.58 0.63 0.89 1.07
0.87 0.93 0.72 1.75 1.62 1.68 0.90 1.57 0.89
IAEA 1.11 1.15 0.99 1.54 2.32 0.66
GCR LWGR

4.40 4.27 3.41

7 0.11 0.07 0.03

2w~

2002 14 2003 17 2004 13

2003 2003 11 Stade NPP KKS
2004 BWR 31
2002 18 2003 2004 14




2 2004 PWR 1

-Sv
4.0 80
3.5 T
30 F - o TS + 60
P e e
2.0 Fmm oot oo - + 40

3 2004 BWR 1

-Sv
4.0 40

7777777777777777777777777777777777777777777777777777777777777777 - 30

7777777777777777777777777777777777777777777777777777777777777777 - 20

S s R - 10
<
! | 1 1 I I . ! lo




4 2004 PHWR 1

-Sv
4.0 40
3.5 e e e
1 R e et i E e + 30
2.5 EESEESET SRR ST S S S S
2.0 - m ot + 20
LT i
<o

5 2004 1

400

- 300

- 200

- 100

LWGR
BWR
PHWR
PWR




6 ISOE 1
LWGR 1992 2004

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

—e—PWR ---m--- BWR --@-—PHWR —-a—--GCR —_—O—
7 ISOE 1
1992 2004
-Sv
12.0

1992 1993 1994 1995 1996 1

(o]

97 1998 1999 2000 2001 2002 2003 2004

—e—PWR ---m---BWR --@--PHWR --a---GCR —O— —+—LWGR



8 ‘mSv

a) PWR

‘mSv
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2000
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—— ---Or-- — —a-

‘mSv
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2500

2000

1500

1000
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—— O —a — A
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b) VVER

‘mSv
3000

2500

2000

1500

94-96

——

c) BWR

‘mSv
3500

95-97 96-98 97-99 98-00 99-01 00-02 01-03 02-04

...o...

3000

2500

2000

1500

1000

500

94-96

——

95-97 96-98 97-99 98-00 99-01 00-02 01-03 02-04

SO —a — A ——
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2.3

ISOE 75
1 1992 2003 2004
3 2002 2004 1
9 12 1 1993 2004
PWR BWR GCR
3 1 ‘mSv
2002 2004
2002 2003 2004
PWR
1 12 1 5 1 5
1 66 1 38 2 213
1 5 1 0.2 1 90
8 284 n/a n/a
VVER
73 35
5 48 47 36
2 313 2 340 2 178
BWR
1 816 1 273 1 325
2 20 2 43 2 27
1 22 1 92 1 97
1 61 1 57 1 64
5 120 n/a 1 576
GCR
6 7 6 6 6 5
2 17 2 21 2 19
1 43 1 47 1 54
1 178 1 20 1 50
1 33 1 47 1 0
4 114 n/a n/a
LWGR
BE 4472 | 3 | 3525 n/a

-12-
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1 1 GCR

‘mSv
800 20
700 +--- -
I ®
BO0 === ===
. L J
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I ® ® L ® ®
4004 == - + 10
& L J
300 == === e oo
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—a— * GCR
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‘mSv
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24 2005 ISOE ALARA
NATC 2005 1 9 12 Fort Lauderdale
2005 ISOE ALARA 11 180
IAEA OECD/NEA NATC
NATC NATC
San Onofre
Verde NPP 3
mSv/ EDF
BWR
V.C. Summer NPS PWR NATC
Class ALARA Performance
ALARA
ALARA
DVD NATC
2.5 ISOE 2004
2.1 24 2004

-15-

EPRI
EPRI 3
Palo
16
2004 ISOE World
ALARA
2004



2004 NPP
NPP
NPP -Sv
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
4.18 3.46 3.41 1.51 1.57 0.96 0.66 0.95 0.86 1.08
1 90
1.53 -Sv
1.08 -Sv 20.0 mSv
2004
2005
2005

- 16 -




2004 -mSv
Tihange Tihange 1 Tihange 2 Tihange 3
148.7 55.9 72.7 2773
725.1 34.8 482.8 1242.7
873.8 90.7 555.5 1520
Doel Doel 1 +2 Doel 3 Doel 4 WAB
94.6 78.3 31.3 26.1
639.2 3272 167.5 52.4
733.8 405.5 198.8 78.5
Tihange 2003 2004 2003 Tihange 2 3
2 Tihange 1 Tihange 3
Doel 1 1
Tihange 80%
‘mSv
Tihange 1 49 1077 768.8
Tihange 2 - -
Tihange 3 34 1107 496.3
Doel 1 32 - 277
Doel 2 +SG 66 - 214 +195
Doel 3 26 - 377
Doel 4 34 - 175
Doel 2
2005
Tihange 1
Tihange 2
Tihange 3
Doel 4

17 -




2004 0.8 mSv
2004 19.9 mSv
2004 Kozloduy NPP 1 -‘mSv
‘mSv
Kozloduy 1 WWER 440 45.28
EP-1 Kozloduy 2 WWER 440 23.98
Kozloduy 3 WWER 440 59 858.8 1120.69
Kozloduy 4 WWER 440 31 667.98 945.47
Ep.o Kozloduy 5 WWER 1000 105 1257.5 1225.5
i Kozloduy 6 WWER 1000 86 722.76 757.9
Kozloduy NPP 686.47
2003 3
ALARA Kozloduy NPP
2004 1 2 E

2500

2000 -

1500 -

1000

500

‘mSv

0,

EP-2 1996 2004

]II.IIIIL
Hionlnal

1996 2) 1997 (2)

1998 (2)

1999 (2) 2000 (2)

- 18-

2001 (2)

2002(2) 2003 (1) 2004 (2)




Bruce

2004 Bruce Al 4 Bruce B5 &8
mSv
BP 3445.27 749.50 4194.77
Bruce A* 1146.12 329.44 1475.56
Bruce B* 2299.15 403.62 2702.77
2004
Bruce Bruce
1 76.8 Rem 18 1 65 Rem
Bruce
36 Bruce 36
18 19 Rem
Bruce
100
80
PWR/ PHWR
40
20
0
Bruce 2004
OPG
2004
e COG CANDU
e ISOE NATC ALARA
e OPG ALARA 2004
e NATC 1 CANDU ALARA
e NATC David Miller 2 Bruce

-19-




e INPORP Comanche Peak

. INPO
. 1 ISOE
Bruce ISOE
Bruce
2004
2003
Bruce A 2003
WANO SER
Rem
2003
Bruce 5 5
4 5Rem BruceB 5
6 Rem 1.5 Rem
Bruce A 4 Bruce 4 2004
75 Rem 73 Rem REP
18 4
2004
38 Rem

30 Rem 2005 5

7 40%
Gentilly-2
2004 Gentilly-2

mSv
G-2 x 1826.9 765.8 2592.7
G-2 X 3954 63.6 459.0

-20-



2004  Gentilly-2

14

Brunswick

2004 Point Lepreau
4299744 MWe.h
919.0 mSv
771.7 mSv
122.1 mSv
2004
ED SAP
ED SAP ED
ED SAP
ED/SAP
Dukovany NPP
Dukovany NPP 2004 CED 0.560 -Sv CED
0.042 -Sv 0.518 -Sv
1,952 592 1,360 VVER-440 213 4
Dukovany NPP 2004 1 0.140 -Sv
2004 CED Dukovany NPP
5.37 mSv 1
Dukovany NPP 4
CED -Sv

1 33 0.146

2 55 0.150

3 32 0.135

4 30 0.109
2004 10
Dukovany NPP 2004

-21 -




Temelin NPP

WWER 1,000 MWe V320 2 2004 10 11
1 2 2 1

Temelin NPP 2004 CED 0427 -Sv

CED 0.044 -Sv CED 0.384 -Sv
1,758 499 1,259
Temelin NPP 2
CED -Sv
89 0.293
2 61 0.127
CED EPD
ALARA
8.93 mSv 2004

-22 -



NPP -Sv

2004 2003 2002
Olkiluoto 1 (BWR) 1.062 0.274 0.809
Olkiluoto 2 (BWR) 0.452 0.758 0.312
0.757 0.516 0.560
Loviisa 1 (VVER-440) 2.003 0.609 1.041
Loviisa 2 (VVER-440) 0.489 0.332 1.573
1.246 0.471 1.307
2004
Olkiluoto
1 (service outage) 2
15 9 Olkiluoto 1.309 -Sv
0.1 -Sv OL1 NDT
1
2006
2005 Olkiluoto
OL2 2005
Loviisa
2004 1 8
42 RPV
2004 47
6 2 163 -mSv 364
-mSv 244  -mSv 1,934 mSv
2 2004 23
444 -mSv
2004 15.8 mSv
Loviisa
RCA 1
2004

-23-



STUK NPP
RP
2004 0.85 -Sv
0.89 -Sv 10% 3
096 -Sv 4 24
2004 22
10 2004 6
Tricastin 4
2004
12
12 18 mSv
39
EDF3 2004
Dampierre 3 0.23
259 -Sv
Bugey 2
10 4 10
2004 9 Bugey 2
EDF 4
Civaux 1 0.09 -Sv
1.37 -Sv 2004 7
0.12 -Sv 6
2004 1 24 Fessenheim 1
20,000 534 -mSv
0.8 -Sv

-24 .-

2004

10

Saint Alban 1

2006
NPP
YVL7.11 2004
0.8 -Sv 2004 2003
34 2004
2004 0.54 -Sv
19
1 2004
16 mSv 34
16 mSv
Blayais1 049 -Sv
-Sv Dampierre 4
2004 2 3
0.18 -Sv 15
1 Tricastin 4
Cattenom4 0.38 -Sv
Penly2 10
9 2
300 1
25
RCA 70,000

10



2 mSv/h RCA
2,343 2,879 892
100 mSv/ 80
11 EDF NPP 34 RP Fessenheim 1
Fessenheim 1 2004 7 13 1,317 -mSv
5% 2005 0.79 2006 0.75
12 16 mSv 10% 18 mSv
16 mSv
2005 30 2006 26
NPP 2003
11 Stade NPP 12 PWR 6 BWR
2004 21,693 MW 167.1 TWh 87.4%
PWR 1 091 -Sv BWR1 1.08 -Sv
Obrigheim NPP 2005 5
EPD
NPP Isar NPP
GRS EPD
GRS
RP
VGB
RP PWR 2004 10
OSART ALARA NPP RP
Neckarwestheim 2 NPP  Konvoi
NPP

-25-



e PWR SG
[ ]
[ ]
1
Neckarwestheim 2
NPP PWR BWR
2004 77.86 -Sv 18 -Sv
1 BWR PWR 142 -Sv
1.58 -Sv 125 -Sv
BWR
-Sv -Sv
PWR 23 28.78 1.25
BWR 31* 49.02 1.58
* 1 2005 3 9
1.2 mSv 2003
1 19.4 mSv 50 mSv/
1 20
mSv 15 20 mSv
776 262
BWR 17 PWR 18 BWR 311 PWR
84 BWR
2005

-6 -



2005 PLR 2005
2004

-27-



2004 NPP 19 15 PWR 4 CANDU

PWR Ulchin 6 1,000 MWe 2004 2004 1
0.69 -Sv 2004
79.8% 5
2004 1
5 1 -Sv
2000 2001 2002 2003 2004
PWR 0.77 (12) 0.67 (12) 0.52(13) 0.51(14) 0.65 (15)
CANDU 0.55(4) 0.67 (4) 0.63 (4) 0.79 (4) 0.83 (4)
2004
NPP -Sv mSv

Kori 1 PWR 23 0.73 0.66

Kori 2 PWR 7 0.26

Kori 3 PWR 48 1.21 137

Kori 4 PWR 44 1.12

Yonggwang 1 PWR 46 0.89 124

Yonggwang 2 PWR 37 0.99

Yonggwang 3 PWR 40 0.61 0.89

Yonggwang 4 PWR 42 0.69

Yonggwang 5 PWR 119 0.26 0.26

Yonggwang 6 PWR 96 0.15

Ulchin 1 PWR 34 1.15 L43

Ulchin 2 PWR 39 0.92

Ulchin 3 PWR 33 0.45 0.43

Ulchin 4 PWR - 0.03

Ulchin 5 PWR - 0.25 0.17

Ulchin 6 PWR - 0.0006

Wolsong 1 CANDU 35 1.19 118

Wolsong 2 CANDU 26 0.51

Wolsong 3 CANDU 22 0.93 126

Wolsong 4 CANDU 24 0.70
19 1 9,867
13,025 -Sv 17 715 15 575
2003 1

Wolsong  Kori
1 2 NPP 2003
1 NPP
NPP 12 18
1999 20 mSv 2004
1 mSv 76% 15 mSv 1%

-8 -



-Sv
1
2002 17 9.32 0.55 11 438
2003 18 10.29 0.57 15 575
2004 19 13.03 0.69 17 715
2004 Ignalina NPP INPP 1
2002 440 -Sv 2003 427 -Sv 2004 341 -Sv 2004
2,910 INPP 1,482
2004 INPP 2
INPP 8.594 -Sv 3.708 -Sv
47
INPP 4472 Sy
2.353 -Sv INPP 6.825 -Sv
INPP 1.53 mSv INPP
1.55 mSv INPP 19.2 mSv
29.4 mSv 43 20 mSv 5
2000 2004 20 mSv
2004 Ignalina NPP
‘mSv
1 2
1.
73.3
2 585.9
2.
1 d=300 mm d=800mm 11.0 75.8
1 d=300 mm d=800mm 33.7 97.5
1 d=300 mm d=800mm 82.5 882.6
43.5 110.0

-29.




‘mSv
1 2

3. 74.5 206.6
57.7 620.7

98.9

28.5 63.9

0.9 186.5

13.4 147.6

19.9 72.5

109.9 4743

4.

117.1

125.5

84.6

1 548.8 -mSv
INPP 8% 2
3,9500 -mSv INPP 58%
2004 1 32 2 83
15% 10% 1 75%
2

INPP 1 2004 12 31

2004 INPP 1

2005

o 1

[ ] 2

[ ]

[ ]

. WANO INPP
2

. 20 mSv

° 5,268 -mSv

o ALARA

-30 -



2004 2 2
10
INPP INPP INPP
INPP
2004
Ignalina NPP (INPP) 2004 6
Ignalina
2004 RPC INPP INPP
INPP 2005 2009 INPP
INPP 2
2004 2005 INPP
RPC
RPC
2004
Laguna Verde NPP LVNPP 684 MWe  BWR
1 -Sv
BWR 2 3.53
-Sv
1 2.64 0.95 3.59
2 2.79 0.68 3.47
2004 2
. 0.77 -Sv
RHR FPCC
. 2 7 0.70 -Sv
0.15 -Sv
. 5 1 10 0.47 -Sv
. RWCU 0.12 -Sv 2004

-31-




o 2
e 1
o 1]

2005

2005

2004

RHR FPCC
2003
7 RRC A
10
10
74
35
2004 Laguna Verde LVNPP
BWR
RFO Laguna Verde
2005 10
2
2005
1 1.4 -Sv Laguna Verde NPS
Laguna Verde NPS:
91 = — >
h O =
8 HISTORICAL  PROJECTED
& L * (-) vEARS WiTHOUT RFO ]
é g 6 YEARS WITH TWO RFOs ]
] |
€351
; = Budgeted  Obtajned
=) & 41—l \
% E ) \ %
TNEE N
z 2, 5 | S
jEinnni I
0 T T T T T T T T T T T T T
1990 1992 1994 1996 2002 2004 2006




-Sv

PWR 1 0.793
1 -Sv
BWR 1 0.097
2 Dodewaard  Borssele GKN Dodewaard
BWR 57 MWe 1997 3 BNFL
2003 4 40
2004
2005 0.097 -Sv
NV EPZ Borssele 450 MWe
31 1997 2004
10 26 4
1 6
0.707 -Sv 0.793 -Sv
2004 0.61 mSv 1.21 mSv
6.35 mSv 8.34 mSv
SNN CNE-PROD Cernavoda CANDU-600 2004
8 2004 656.71 -mSv 2003
CNE-PROD
Cernavoda NPP 1996 2 2004 12
‘mSv ‘mSv ‘mSv
1996 0.6 31.7 32.3
1997 3.81 24448 248.28
1998 54.37 203.25 257.62
1999 85.42 371.11 469.89
2000 110.81 355.39 466.2
2001 141.42 43344 574.86
2002 206.43 344.04 550.48
2003 298.02 520.27 818.28
2004 398.26 258.45 656.71
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2004

2004  (1)3 28 31
(2)8

2004 CNCAN
. 2/2004
. 56/2004
. 62/2004
. 64/2004
. 144/2004
. 171/2004
. 274/2004
[ )
[ ]
[ ]
[ ]
[ ]

289/2004
[ ]
[ )
[ ]
[ )

294/2004

. 358/2004
. 360/2004
. 361/2004
[ ]
. 2

47%
57% 2004
1 4
289 29
280/2004
286/2004
287/2004
292/2004
CNCAN

-34 -

2004

31

61%

293/2004

281/2004

291/2004



. WRM2 2004 MGP DMC2000S
PAM-TRX
5 WRM2 1 TELEVIEW
MGP
. 1
. 3
. 2
2005
2
0.05 mSv/ 0.03 mSv/
2005
2005
3
VED 11
2005
CNE-PROD ALARA 2005
1 -Sv
PWR VVER 15 1.004*
* 14 VVER Kalinin NPP 3 2004 12 16
1 -Sv
PWR VVER 2 0.178
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VVER

-Sv/ Sv/ -Sv/
1 VVER-1000 0.220 0.521 0.741
Balakovo 2 VVER-1000 0.230 0.347 0.577
3 VVER-1000 0.250 0.361 0.611
4 VVER-1000 0.254 0.253 0.507
. 1 VVER-1000 0.060 0.936 1.028%**
Kalinin
2 VVER-1000 0.060 0.698 0.758
1 VVER-440 0.081 1.015 1.096
Kola 2 VVER-440 0.330 1.494 1.824
3 VVER-440 0.070 0.533 0.603
4 VVER-440 0.023 0.210 0.233
3 VVER-440 0.404 1.435 1.839
Novovoronezh 4 VVER-440 0.434 1.231 1.665
5 VVER-1000 0.149 2.279 2.428
Volgodonsk 1 VVER-1000 0.006 0.138 0.144
**2004 10 9 16 Kalinin 1 0.032 -Sv
2003 VVER
2004 2.533 -Sv 14.054 -Sv 2003
85% Novovoronezh 3 4 3242 -Sv
2004 Novovoronezh NPP 6 20 mSv
Rosenergoatom NPP
ALARA
5 20 mSv/ 50 mSv
2004 Novovoronezh
6 Novovoronezh 5
26.8 mSv
VVER 20 mSv
e Balakovo 14.0 mSv
e Kalinin 18.0 mSv
¢ Kola 19.7 mSv
e Volgodonsk 2.2 mSv
2004

-36 -



Balakovo 1 2004 3 5 79
Balakovo 2 2004 5 15 48
Balakovo 3 2004 8 29 50
Balakovo 4 2004 6 23 51
Kalinin 1 2004 6 13 30
Kalinin 2 2004 4 3 47
Kola 1 2004 3 13 60
Kola 2 2004 6 21 87
Kola 3 2004 7 26 38
Kola 4 2004 5 12 38
Novovoronezh 3 2004 6 1 50
Novovoronezh 4 2004 9 16 44
2004
Novovoronezh 5 2004 6 23
Volgodonsk 1 2004 4 30 43
2004
e NPP
° NPP
° NPP
[ ]
2005
e NPP 5 2001 2005 100 mSv
e NPP 1 Rosenergoatom
e NPP
[ )
2004 PWR-VVER 1 278.484
-mSv
Bohunice 4
Bohunice NPP 2004 1,219.244 -mSv
702.604 -mSv 516.640 -mSv 10.720 -mSv
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Bohunice NPP

4
1 36
2 33
3 64
4 83
e 3 4
QA

2005

1 71
2 35
3

4

e 3 4

[ ]
Mochovce
2

RCA

3 4
2
100
3 4
329.75 -mSv
312.78 -mSv
206.36 -mSv
369.11 -mSv
78
53
Bohunice NPP 2 1+2
2
CED 451.661 -mSv CED
5.642 mSv
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Mochovce NPP CED 1 2

CED 92401 -mSv CED 387593 -mSv CED
1 41 CED 260.798 -mSv
122.316 -mSv 138.482 -mSv
2 44 CED 126.795 -mSv
70.067 -mSv 56.728 -mSv
e RCA 2
2005
1 70
2 38
[ ]
e EC
e Bohunice V2 NPP
[ ]
Krsko PWR 2004 0.69 -Sv
1GWh 0.13 mSv 13.8 mSv 1

0.84 mSv

2003 9 3 2004 10 4 30 0.61
-Sv
18 12 15
21
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2006

Koeberg
WANO 3 2003
1,826
7.747 mSv
Koeberg 1
Koeberg
ALARA
Koeberg
Koeberg
2005
2005 2
CP1
Koeberg

Koeberg 1
12 990 mSv 2004 12 750 mSv
0.4714 mSv
1 49

ALARA

Koeberg
2005 Koeberg
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2004 1 PWR 4 0409 -Sv
NPP Sy -Sv

J. Cabrera PWR - - 0.188

Almaraz | PWR - - 0.042

Almaraz Il PWR 0.381 25 0.423

Asco | PWR 0.448 32 0.494

Asco |l PWR 0.614 27 0.716

Vandellos PWR - - 0.052

Trillo PWR 0.192 23 0.209

S.M Garofia BWR - - 0.227

Cofrentes BWR - - 0.700
PWR 030 -Sv 3 043 -Sv

0.48 0.43
BWR
0.463 -Sv 3 1.39 -Sv
1.55 1.39
Cofrentes NPP 2
5 10 2004 5 2 11
238 -mSv
2003 10 14
300% 12%
2005 5
Almaraz 11 20
Asco 1 2004 9 1-131
1 mSv
Asco 1T

° 71 -mSv
° 103 -mSv
° 33  -mSv
Vandellos I 2004 2005

1
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2000 CSN
1 NRC

ROP SISC

Jose Cabrera NPP

e 2006 4
e 2009 4 Union Fenosa ENRESA
e 2015
CSN
4 mSv/ CSN 2004
NPP 2004 6.4 -Sv

25|\

2,
Sv W
1.5

I NN

D—\D/H
0
1997 1998 1999 2000 2001 2002 2003 2004
1.1 mSv 19.5 mSv 4
2 0.25 mSv 1
PWR 3 0.58 -Sv . BWR 8 0.57 -Sv
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ROP

CSN

ALARA

—&—BWR
—L0—PWR

15 20mSv



2004

-Sv

Barseback 2 BWR 13 0.17

Forsmark 1 BWR 8 0.16

Forsmark 2 BWR 10 0.22

Forsmark 3 BWR 37 0.61

Oskarshamn 1 BWR 38 0.97

Oskarshamn 2 BWR 33 0.35

Oskarshamn 3 BWR 21 0.25

Ringhals 1 BWR 31 1.01

Ringhals 2 PWR 26 0.70

Ringhals 3 PWR 16 0.14

Ringhals 4 PWR 24 0.67
Ringhals 1 20 30%

2000 2005
Forsmark 1 25 30%
Forsmark 3
2001 30% Oskarshamn 1
2003 2004
Barsebick 2 2001
20% Oskarshamn 2 2003 10 12% 2003
40% 2004
SSI
2005 SSI
SSI RP
ISOE
ISOE 2004 5 Uppsala
2004 8 ISOE 3 2004 ISOE
ISOE 1
Barsebiack 2 2005 2005 Ringhals 3
Ringhals 1
Forsmark 1 2
Forsmark 1 3 Ringhals1 3 Oskarshamn 2 3
13 25%
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TL

2004 ‘mSv

2004 2003 2002
NPP Beznau | + I PWR 873 617 454 595
NPP Gésgen PWR 921 823 555 931
NPP Leibstadt BWR 930 1048 1180 944
NPP Mihleberg BWR 1644 1746 862 928
NPP Beznau | + Il 1

443  -mSv 2 81 -mSv
NPP Gdosgen 2005 2004
NPP Leibstadt A 1 kg
CORD UV
-mSv

NPP Miuhleberg
e NPP Beznaul 1 42 10
e NPP Beznau II 1 10 27
e NPP Gosgen 1 20 20
e NPP Leibstadt 1 45 22
e NPP Miihleberg 1 20 30

NPP Beznau 1

1 mSv

KKB 1
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2005

KKG 750  -mSv
2005
2005
2006
2005 HWC KKL 2007 HWC
Co-60 N-16
2004 2005
2004
/ ‘mSv
VVER 15%* 1180%*
* 2004 2 Khmelnytsky 2 2004 8 Rovno4 2004 10
** ] 2004 4 15
2004 NNEGC "EnergoAtom" NPP 15.84 -Sv 2003
294 -Sv
Sv NPP
NPP 1
-Sv/ ‘mSv ‘mSv %
Zaporizhzhe NPP 5.76 (0.96) 1.12 0.28 4%
Rivno NPP 3.36 (0.99**%*) 0.94 0.62 8%
South Ukraine NPP 4.43 (1.48) 1.53 1.47 21%
Khmelnitsky NPP 2.29 (2.22%%%*) 0.71 0.274 16%
skokok 1
South Ukraine NPP
2004 85.63% 2 mSv
I5 20mSv 66 0.5%
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2004 NPP
NPP 1 -Sv

Zaporizhzhe NPP 53 0.82

Rivno NPP 37 0.80

South Ukraine NPP 45 0.79

Khmelnitsky NPP 63 1.73
2004 48.2 2003 18.3 1

0.88 mSv 2003 0.07mSv 9%
2004 2 Khmelnytsky 2 2004 8 Rovno4 2004 10
WWER 1000 B320
NNEGC “Energoatom” ALARA 6
NPP ALARA
ALARA NPP 2004
2004 Zaporozhzhe NPP ALARA Zaporozhzhe NPP
NPP
NPP
Zaporozhzhe NPP
2003 2005 2004 9 8
Rovno NPP ALARA 2004
Rovno NPP
South-Ukraine NPP ALARA NPP 2004
ALARA
Khmelnitsky NPP 2004 7 ALARA
NPP ALARA
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PWR Sizewell B NPP ISOE
2004 Sizewell B 11 7
AGR British Energy 4
Magnox BNFL British Nuclear
Magnox British  Nuclear
2004 240 MW (e)  MagnoxNPP Chapelcross
Brithsh Energy
Brithsh Energy Sizewell B 8 NPP
2004
Brithsh Energy -Sv
2000 2001 2002 2003 2004
NPP 0.73 0.55 0.53 0.42 0.27
1.15 0.28 1.23 0.97 0.12
1.88 0.83 1.76 1.39 0.39
Sizewell B
Sizewell B 18 2004
2004 0.03 -Sv
1.3 mSv 2004 Sizewell B
0.23 -Sv
ISOE
2004 9 ISOE ETC EdF Sizewell
B NPP
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PWR BWR 2004 104
-Sv 1 -Sv/
PWR 69 49169.15 0.71
BWR 35 54509.82 1.55
104 2004 10,367 -Sv 2003 13%
1 0.997 -Sv/
PWR 2004 PWR 69 49,169 -Sv 2004
1 PWR 1 0.71 -Sv 2004 PWR
2003 23% PWR 1.00 -Sv/
1969 6
2004 BWR BWR35 54,509 -Sv 2004
1 BWR 1 1.55 -Sv 2004 BWR
2003 3% 2004 BWR BWR 1
1969 4
NRC
NRC
2004 6 31 104
2004 104 2,460
385
A.
NRC 2004 2009 5
NRC
B.
2004 7,890
1993 19.6%
C. NRC
NRC
104 NRC
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NRC

ROP

ROP

NRC

NRC

NRC

NRC

2000

4

ROP
NRC
NUREG-1649
ROP
ROP
NRC
ROP

NRC
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2004 ISOE

ISOE 1

3. ISOE

ISOE Microsoft ACCESS ISOE

ETC

ISOE 2

ISOE 2

ISOE 3

ISOEDAT
3

1969 2003

ISOE
ISOE 3
ISOE 3

2003
ALARA

ISOE 2003

2004

ISOE

2003

e ISOE
ISOE

ISOE

2004

ISOEDAT

ETC FTP

2004 11

ISOE 3

ISOE

2005

ISOE
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2003

ISOE 3 NEA3

ISOE

CD-ROM

ISOE

ISOE

202

ISOE

ISOE



e ISOE

° ISOE Borut Breznik ISOE ISOE

ISOE ISOE

2003

2004 3 ISOE ALARA
ISOE
ISOE
ALARA
ISOE
ALARA

2004 3 ALARA

EdF ISOE
ISOE
° 20 mSv
°
°
°
ISOE 10
EC TAEA NEA
ISOE NPP

ISOE
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MADRAS 2003 ISOE ETC ISOE
ETC 2004 11

WGDA  ISOE

ISOE ETC 2004 7
ISOE

ETC 2004 11 ISOE
ISOE

EPRI
David Miller EPRI ISOE ISOE
ISOE EPRI
ISOE

ISOE NEA TAEA EPRI
2004 11 ISOE

2005

ISOE

- ISOE

e ISOE
— ISOE

- ISOE ISOE

e ISOE3
- ISOE 3

- ISOE3
- ISOE 5 ISOE 3

e ISOE 2006

e ISOE
e ISOE

ISOE

e 2004 ISOE1 ISOE 2
e ISOE2
e ISOE ISOE 3
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e ETC ISOEDAT 2005 12 CD-ROM

ISOE

ISOE 2

ISOE

ISOE 2004 2005 9
e |ISOE
o 2005

1 2005 ATC
2 | 2005 PWR BWR ATC

ISOE

2005 1 9 12 Fort Lauderdale 2005 ALARA

2006 Essen 2006 ALARA

INPO/EPRI

. ISOE 3 INPO ISOE
EPRI ISOE

ISOE

¢ ISOE ISOE 3
ISOE 2004
ISOE
e ETC
e ISOEDAT
- ISOE MADRAS
- ISOE ISOE 1 ISOE 2 ISOE 3

e ISOE ISOE
. ETC
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20 mSv

LNT

ICRP
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Appendix 1

LIST OF ISOE PUBLICATIONS

Reports

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

Occupational Exposures at Nuclear Power Plants: Thirteenth Annual Report of the ISOE
Programme, 2003, OECD, 2005.

Optimisation in Operational Radiation Protection, OECD, 2005.

Occupational Exposures at Nuclear Power Plants. Twelfth Annual Report of the ISOE Programme,
2002, OECD, 2004.

Occupational Exposure Management at Nuclear Power Plants: Third ISOE European Workshop,
Portoroz, Sovenia, 17-19 April 2002, OECD 2003.

| SOE — Information Leaflet, OECD 2003.

Occupational Exposures at Nuclear Power Plants. Eleventh Annual Report of the |SOE Programme,
2001, OECD, 2002.

| SOE — Information System on Occupational Exposure, Ten Years of Experience, OECD, 2002.

Occupational Exposures at Nuclear Power Plants. Tenth Annual Report of the ISOE Programme,
2000, OECD, 2001.

Occupational Exposures at Nuclear Power Plants: Ninth Annual Report of the ISOE Programme,
1999, OECD, 2000.

Occupational Exposures at Nuclear Power Plants: Eighth Annual Report of the ISOE Programme,
1998, OECD, 1999.

Occupational Exposures at Nuclear Power Plants. Seventh Annual Report of the ISOE Programme,
1997, OECD, 1999.

Work Management in the Nuclear Power Industry, OECD, 1997 (also available in Chinese,
German, Russian and Spanish).

| SOE — Sixth Annual Report: Occupational Exposures at Nuclear Power Plants. 1969-1996, OECD,
1998.

| SOE — Fifth Annual Report: Occupational Exposures at Nuclear Power Plants: 1969-1995, OECD,
1997.

ISOE — Fourth Annual Report: Occupational Exposures at Nuclear Power Plants. 1969-1994,
OECD, 1996.

ISOE — Third Annual Report: Occupational Exposures at Nuclear Power Plants: 1969-1993,
OECD, 1995.

ISOE — Nuclear Power Plant Occupational Exposures in OECD Countries: 1969-1992, OECD,
1994.

ISOE — Nuclear Power Plant Occupational Exposures in OECD Countries. 1969-1991, OECD,
1993,

77
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| SOE news

No. 1, December 2003

No. 5, April 2005

No. 2, March 2004

No. 6, June 2005

No. 3, July 2004

No. 7, October 2005

No. 4, December 2004

No. 8, December 2005

| SOE information sheets

Asian technical centre

No. 1, October 1995

Japanese Dosimetric Results: FY 1994 data

No. 2, October 1995

Japanese Occupational Exposure during Periodical Inspection at LWRs
endedin FY 1994

No. 3, July 1996

Japanese Dosimetric Results: FY 1995 data

No. 4, July 1996

Japanese Occupational Exposure during Periodical Inspection at LWRs
ended in FY 1995

No. 5, September 1997

Japanese Dosimetric Results: FY 1996 data

No. 6, September 1997

Japanese Occupational Exposure during Periodical Inspection at LWRs
ended in FY 1996

No. 7, October 1998

Japanese Dosimetric Results: FY 1997 data

No. 8, October 1998

Japanese Occupational Exposure During Periodical Inspection at LWRS
Ended in FY 1997

No. 9, October 1999

Replacement of Reactor Internals and Full System Decontamination at a
Japanese BWR

No. 10, November 1999

Experience of 1% Annual Inspection Outage in an ABWR

No. 11, October 1999

Japanese Dosimetric Results: FY 1998 Data and Trends

No. 12, October 1999

Japanese Occupational Exposure During Periodical Inspection at LWRS
Ended in FY 1998

No. 13, September 2000

Japanese Dosimetric Results: FY 1999 Data and Trends

No. 14, September 2000

Japanese Occupational Exposure During Periodical Inspection at LWRS
Ended in FY 1999

No. 15, October 2001

Japanese Dosimetric results: FY 2000 data and trends

No. 16, October 2001

Japanese occupational exposure during periodical inspection at PWRs
and BWRs ended in FY 2000

No. 17, October 2002

Japanese dosimetric results: FY 2001 data and trends

No. 18, October 2002

Japanese occupational exposure during periodic inspection at PWRs and
BWRs ended in FY 2001

No. 19, October 2002

Korea, Republic of; Summary of national dosimetric trends

No. 20, October 2003

Japanese dosimetric results: FY 2002 data and trends

No. 21, October 2003

Japanese occupational exposure during periodic inspection at PWRs and
BWRs ended in FY 2002

No. 22, October 2003

Korea, Republic of; Summary of national dosimetric trends

No. 23, October 2003

Japanese Occupational Exposure of Steam Generator Replacements

No. 24, October 2003

Japanese Occupationa Exposure of Shroud Replacements

No. 25, November 2004

Japanese dosimetric results: FY 2003 data and trends

78

- 56 -




No

. 26, November 2004

Japanese occupationa exposure during periodic inspection at PWRs and
BWRs ended in FY 2003

No

. 27, November 2004

Achievements and Issues in Radiation Protection in the Republic of
Korea

No

. 28, November 2005

Japanese Dosimetric Results : FY 2004 Data and Trends

European technical centre

No. 1, April 1994 Occupational Exposure and Steam Generator Replacement

No. 2, May 1994 The influence of reactor age and installed power on collective dose:
1992 data

No. 3, June 1994 First European Dosimetric Results: 1993 data

No. 4, June 1995 Preliminary European Dosimetric Results for 1994

No. 6, April 1996 Overview of thefirst three Full System Decontamination

No. 7, June 1996 Preliminary European Dosimetric Results for 1995

No. 9, December 1996 Reactor Vessel Closure Head Replacement

No.

10, June 1997

Preliminary European Dosimetric Results for 1996

No.

11, September 1997

Annual individua doses distributions; data available and statistical
biases

No.

12, September 1997

Occupational exposure and reactor vessel annealing

No.

14, July 1998

PWR collective dose per job 1994-1995-1996 data (restricted
distribution)

No.

15, September 1998

PWR collective dose per job 1994-1995-1996 data (genera distribution)

No.

16, July 1998

Preliminary European Dosimetric Results for 1997 (general distribution)

No.

17, December 1998

Occupational Exposure and Steam Generator Replacements, update
(genera distribution)

No.

18, September 1998

The Use of the man-Sievert monetary value in 1997 (general
distribution)

No.

19, October 1998

ISOE 3 data base — New ISOE 3 Questionnaires received (since
September 1998) (restricted distribution)

No. 20, April 1999 Preliminary European Dosimetric Results 1998

No. 21, May 2000 Investigation on access and dosimetric follow-up rulesin NPPs for
foreign workers

No. 22, May 2000 Analysis of the evolution of collective dose related to insulation jobsin
some European PWRs

No. 23, June 2000 Preliminary European Dosimetric Results 1999

No.

24, June 2000

List of BWR and CANDU sister unit groups

No.

25, June 2000

Conclusions and recommendations from the 2™ EC/ISOE workshop on
occupationa exposure management at nuclear power plants

No.

26, July 2001

Preliminary European Dosimetric Results for the year 2000

No.

27, October 2001

Annual outage duration and doses in European reactors

No.

28, December 2001

Trends in collective doses per job from 1995 to 2000

No. 29, April 2002 Implementation of Basic Safety Standards in the regulations of European
countries

No. 30, April 2002 Occupational exposure and steam generator replacements - update

No. 31, July 2002 Preliminary European Dosimetric Results for the year 2001

No. 32, November 2002 | Conclusions and Recommendations from the 3 European ISOE

Workshop on Occupational Exposure Management at Nuclear Power
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Plants

No. 33, March 2003

Update of the annual outage duration and dosesin European reactors
(1993-2001)

No. 34, July 2003

Man-Sievert monetary value survey (2002 update)

No. 35, July 2003

Preliminary European dosimetric results for 2002

No. 36, October 2003

Update of the annual outage duration and dosesin European reactors
(1993-2002)

No. 37, July 2004

Conclusions and recommendations from the 4th European | SOE
workshop on occupational exposure management at NPPs

No. 38, November 2004

Update of the annual outage duration and doses in European reactors
(1993-2003)

No. 39, 2005 Preliminary European dosimetric results for 2004
No. 40, 2005 Workersinternal contamination practices survey
No. 41, 2005 Update of the annual outage duration and doses in European reactors

(1994-2004)

No. 42, November 2005

Self-employed Workers in Europe

| AEA technical centre

No. 1, October 1995

ISOE Expert meeting

No. 2, April 1999

IAEA Publications on occupational radiation protection

No. 3, April 1999

IAEA technical co-operation projects on improving occupational
radiation protection in nuclear power plants

No. 4, April 1999

IAEA Workshop on implementation and management of the ALARA
principle in nuclear power plant operations, Vienna 22-23 April 1998

No. 5, September 2000

Preliminary dosimetric results for 1999

No. 6, June 2001

Preliminary dosimetric results for 2000

No. 7, October 2002

Information on exposure data collected for the year 2001

No.8, November 2002

Conclusions and Recommendations from the 3 European |SOE Workshop
on Occupational Exposure Management at Nuclear Power Plants

No. 9, August 2003

Preliminary dosimetric results for 2002

North American technical centre

No. 1, July 1996

Swedish Approaches to Radiation Protection at Nuclear Power Plants:
NATC site visit report by Peter Knapp

No. 2, 1998 Monetary Value of person-REM Avoided 1997

No. 3, 2001 3-year rolling average annual dose comparisons US PWR, 1998 — 2000
No. 4, 2001 3-year rolling average annual dose comparisons US BWR, 1998 — 2000
No. 5, 2001 3-year rolling average annual dose comparisons CANDU, 1998 — 2000
No. 6, 2001 U.S. PWR 2000 Occupational Dose Benchmarking Charts

No. 7, 2001 U.S. BWR 2000 Occupational Dose Benchmarking Charts

No. 8, 2001 Monetary Value of person-REM Avoided: 2000

No. 02-1, Nov 2002

3-year rolling average annual dose comparisons US PWR, 1999 — 2001

No. 02-2, July 2002

3-year rolling average annual dose comparisons US BWR, 1999 — 2001

No. 02-4, July 2002

US PWR 2001 Occupational Dose Benchmarking Chart

No. 02-5, July 2002

US BWR 2001 Occupational Dose Benchmarking Chart

No. 02-6, 2002

Monetary value of person-rem avoided
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| SOE topical session reports

First ISOE Topical Session:
Dec 1994

e Fud Failure

e - Steam Generator Replacement

Second | SOE Topical Session:
Nov 1995

e Electronic Dosimetry
e - Chemica Decontamination

Third ISOE Topical Session:
Nov 1996

o Primary Water Chemistry and its Affect on
Dosimetry
e - ALARA Training and Tools

| SOE international workshop proceedings

Asian technical centre

November 2005, Hamaoka, Japan

\ First Asan ALARA Symposium

European technical c.entre

September 1998, Malmo, Sweden

First EC/ISOE Workshop on Occupationa Exposure
Management at Nuclear Power Plants

April 2000, Tarragona, Spain

Second EC/ISOE Workshop on Occupational Exposure
Management at Nuclear Power Plants

April 2002, Portoroz, Slovenia

Third ISOE European Workshop on Occupational
Exposure Management at Nuclear Power Plants

March 2004, Lyon, France

Fourth |SOE European Workshop on Occupational
Exposure Management at Nuclear Power Plants

North American technical centre

March 1997, Orlando, FL, USA

First International ALARA Symposium

January 1999, Orlando, FL, USA

Second International ALARA Symposium

January 2000, Orlando, FL, USA

North-American National ALARA Symposium

February 2001, Anaheim, CA, USA

2001 International ALARA Symposium

February 2002, Orlando, FL, USA

North-American National ALARA Symposium

January 2003, Orlando, FL, USA

2003 International ALARA Symposium

January 2004, Ft. Lauderdale, FL, USA

2004 North American ALARA Symposium

January 2005, Ft. Lauderdale, FL, USA

2005 International ALARA Symposium
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Appendix 2

ISOE PARTICIPATION AS OF DECEMBER 2004

Officially participating utilities: detailed information on operating reactors

Country Utility Plant name
Armenia Armenian (Medzamor) NPP Armenia 2
Belgium Electrabel Dodl 1,2, 3,4
Tihange 1, 2, 3
Brazil Electronuclear A/S Angral, 2
Bulgaria Nuclear Power Plant Kozloduy Kozloduy 3, 4, 5, 6
Canada Bruce Power Bruce A1*, A2*, A3, A4
Bruce B5, B6, B7, B8
Ontario Power Generation Pickering Al*, A2*, A3*, A4
Pickering B5, B6, B7, B8
Darlington 1, 2, 3,4
Hydro Quebec Gentilly 2
New Brunswick Power Point Lepreau
(* laid-up)
China Guangdong Nuclear Power Joint Venture Guangdong 1, 2
Co., Ltd
Qin Shan Nuclear Power Co. Qin Shan 1
Lingao Nuclear Power Co. Ltd Lingao 1, 2
Czech Republic | CEZ Dukovany 1, 2, 3, 4
Temelinl, 2
Finland Fortum Power and Heat Oy Loviisal, 2
Teollisuuden Voima Oy Olkiluoto 1, 2
France Electricité de France Belleville1, 2
Blayais 1, 2, 3,4
Bugey 2, 3,4, 5
Cattenom 1, 2, 3, 4
Chinon B1, B2, B3, B4
Chooz B1, B2
Civaux 1, 2
France Cruas1l, 2, 3,4

Dampierre 1, 2, 3, 4
Fessenheim 1, 2
Flamanville 1, 2

Golfech 1, 2

Gravelines 1, 2, 3,4, 5, 6
Nogent 1, 2
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Palue 1, 2, 3,4
Penly 1, 2
Saint-Alban 1, 2
Saint Laurent B1, B2
Tricastinl, 2, 3, 4

Germany Energie-Versorgung BadenW rttemberg Obrigheim
(EnBW) Philippsburg 1, 2
E.ON Grafenrheinfeld
Isar 1, 2
Brokdorf
Grohnde
Stade
Unterweser
Neckarwerke AG, TWS Stuttgart Gemeinschafts — Kernkraftwerk
Neckar, Neckarwestheim
(GKN) 1, 2
Vattenfall Europe/Hamburgische Brunsblittel
Elektrizitdts-Werke AG (HEW)
Vattenfall Europe/HEW and E.ON Krimmel
RWE Power BiblisA, B
Gundremmingen B, C
Emsland
Hungary Magyar Vilamos Muvek Rt Paks 1, 2, 3,4
Japan Hokkaido Electric Power Co. Tomari 1, 2
Tohoku Electric Power Co. Onagawal, 2, 3
Higashidori 1
Tokyo Electric Power Co. Fukushima Daiichi 1, 2, 3, 4, 5,
6
FukushimaDaini 1, 2, 3, 4
Kashiwazaki Kariwal, 2, 3, 4,
56,7
Chubu Electric Power Co. Hamaokal, 2, 3, 4,5
Hokuriku Electric Power Co. Shika
Kansai Electric Power Co. Mihamal, 2, 3
Takahamal, 2, 3, 4
Ohi 1,234
Chugoku Electric Power Co. Shimane 1, 2
Shikoku Electric Power Co. lkatal, 2, 3
Kyushu Electric Power Co. Genkai 1, 2, 3,4
Sendai 1, 2
Japan Japan Atomic Power Co. Tokai 2
Tsurugal, 2
Korea Korean Hydro and Nuclear Power Wolsong 1, 2, 3, 4

Koril,2, 3,4
Ulchinl, 2,3,4,5
Yonggwang 1, 2, 3,4, 5
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Lithuania Ignalina Nuclear Power Plant Ignalina l, 2
Mexico Comision Federal de Electricidad LagunaVerdel, 2
Netherlands N.V.EPZ Borssele
Pakistan Pakistan Atomic Energy Commission Chasnupp 1
Kanupp
Romania Societatea Nationala Nuclearel ectrica Cernavoda 1
Russian Rosenergoatom Balakovo 1, 2, 3, 4
Federation Beloyarsky 3
Kdininl, 2,3
Kolal, 2, 3,4
Novovoronezh 3, 4, 5
Volgodonsk 1
Slovak Republic | Slovenske Electrarne Bohunice 1, 2, 3, 4
Mochovce 1, 2
Slovenia Krsko Nuclear Power Plant Krsko 1
South Africa ESKOM Koeberg 1, 2
Spain UNESA Almaraz 1, 2
Ascol, 2
Cofrentes
Santa Maria de Garona
Trillo
Vandellos 2
Jose Cabrera
Sweden Barseback Kraft AB Barsebéack 2
Forsmarks Kraftgrupp AB Forsmark 1, 2, 3
OKG AB Oskarshamn 1, 2, 3
Ringhals AB Ringhals 1, 2, 3, 4
Switzerland Kernkraftwerk Leibstadt AG (KKL) Leibstadt
Forces Matrices Bernoises (FMB) Muhleberg
Nordostschwei zerische Kraftwerke AG Beznau 1, 2
(NOK)
Kernkraftwerk Gosgen-Daniken (KGD) Gosgen
Ukraine Ministry of Fuel and Energy of Ukraine Khmelnitski 1, 2
Rovnol, 2, 3, 4

South Ukraine 1, 2, 3
Zaporozhel, 2,3,4,5,6

United Kingdom

Nuclear Electric

Sizewell B

United States

United States

Amergen Energy Company

American Electric Power

Clinton 1
Oyster Creek 1
T™I 1

D.C. Cook 1, 2
South Texas 1, 2

Arizona Public Service Co.

PaloVerde1l, 2, 3

Calvert Cliffs Nuclear Power Plant Inc.

Calvert Cliffs 1, 2
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Carolina Power and Light Co.
Entergy Nuclear NE

Exelon

First Energy Corporation

Nuclear Management Company

Pacific Gas and Electric Company
PPPL SusquehannaLLC

South CarolinaElectric Co.
Southern California Edison Co.
TXU Electric

H. B. Robinson 2

Indian Point 2, 3
Pilgrim 1
Braidwood 1, 2
Byron 1, 2
Dresden 2, 3
LaSalle County 1, 2
Limerick 1, 2
Peach Bottom 2, 3
Quad Cities 1, 2
Beaver Valley 1,2
Davis Besse 1
Perry 1

Duane Arnold 1
Kewaunee 1
Monticello 1
Palisades 1

Point Beach 1, 2
Prairielsland 1,2

Diablo Canyon 1, 2
Susquehanna 1, 2
Virgil C. Summer 1
San Onofre 2, 3
Comanche Peak 1, 2

Officially participating utilities: Detailed information on definitively shutdown reactors

Country Utility Plant Name
Bulgaria Nuclear Power Plant K ozlody Kozlody 1, 2
Canada Ontario Power Generation NPD

Hyrdo Quebec Gentilly 1
France Electricité de France Bugey 1
Chinon A1, A2, A3
Chooz A
St Laurent Al, A2
Germany E.ON Wirgassen
Stade
Arbeitsgemeinschaft Versuchsreaktor AVR Julich
RWE Power Mulheim-Kéarlich
Italy SOGIN Caorso
Garigliano
Latina (GCR)
Trino
Japan Japan Atomic Power Co. Tokai 1
Netherlands NCGKN Dodewaard
Russian Rosenergoatom Beloyarsky 1, 2
Federation Novovoronezh 1, 2
Spain UNESA Vandellos 1
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Sweden Barseback Kraft AB Barseback 1
Ukraine Ministry of Energy of Ukraine Chernobyl 1, 2, 3
United States Amergen Energy Company T™MI 2
Nuclear Management Company Big Rock Paint 1
Exelon Dresden 1
Peach Bottom 1
Zionl, 2
Pacific Gas and Electric Company Humboldt Bay 3
Southern Cdifornia Edison Co. San Onofre 1

Participating regulatory authorities

Country Authority
Armenia Armenian Nuclear Regulatory Authority (ANRA)
Belgium Federal Agency for Nuclear Control
Bulgaria Bulgarian Nuclear Regulatory Agency
Canada Canadian Nuclear Safety Commission
China China National Nuclear Corporation (CNNC)
Czech Republic | State Office for Nuclear Safety
Finland Séteilyturvakeskus (STUK)
France Mi n_i stéredu 'travail et dfs affai r%,sc')cial es, represented by I Institut de

Radioprotection et de Sireté Nucléaire (IRSN)
Germany Bundesministerium fur Umwelt, Naturschutz und Reaktorsicherheit
ltaly Agenzia Nazionale per la Protezione dell'Ambiente (ANPA)
Japan Ministry of Economy, Trade and Industry (MET]I)
Korea Ministry of Science and Technology (MOST)
Korea Ingtitute of Nuclear Safety (KINS)
Lithuania Radiation Protection Centre
Mexico Commision Nacional de Seguridad Nuclear y Salvaguardias
Netherlands Ministerie van Sociale Zaken en Werkgel egenheld
Pakistan Pakistan Atomic Energy Commission
Romania National Commission for Nuclear Activities Control
Slovak Republic | State Health Institute of the Slovak Republic
Slovenia Slovenian Nuclear Safety Administration (SNSA)
South Africa Council for Nuclear Safety
Spain Consgjo de Seguridad Nuclear
Sweden Statens stralskyddsinstitut (SSI)
. Office Fédéral de I'Energie, Division principale de la Sécurité des Installations

Switzerland

Nucléaires, DSN

United Kingdom

Nuclear Installations Inspectorate

United States

U.S. Nuclear Regulatory Commission (US NRC)
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Country —technical centre affiliations

Country Technical Centre* Country Technical Centre
Armenia IAEATC Mexico NATC
Belgium ETC Netherlands ETC
Brazil IAEATC Pakistan IAEATC
Bulgaria IAEATC Romania IAEATC
Canada NATC Russian Federation IAEATC
China IAEATC Slovak Republic ETC
Czech Republic ETC Slovenia IAEATC
Finland ETC South Africa IAEATC
France ETC Spain ETC
Germany ETC Sweden ETC
Hungary ETC Switzerland ETC
Italy ETC Ukraine IAEATC
Japan ATC United Kingdom ETC
Korea ATC United States NATC
Lithuania IAEATC

* Note: ETC: European Technical Centre ATC: Asian Technical Centre
IAEATC: IAEA Technical Centre NATC: North American Technical Centre

| SOE technical centresand web pages

| SOE network web portal

| SOE Homepage

| www.isoe-network.net

| SOE technical centres

European Region

Centre d'éude sur I'évaluation de la protection dans le domaine

(ETC) nucléaire (CEPN), Fontenay-aux-Roses, France
isoe.cepn.asso.fr
Asian Region Japan Nuclear Energy Safety Organisation(JNES), Tokyo, Japan
(ATC) WWW.j nes.go.j plisoe/
IAEA Region International Atomic Energy Agency (IAEA), Vienna, Austria
(IAEATC) Agence Internationale de I'Energie Atomique (AIEA), Vienne, Autriche

Www-ns.iaea.org/tech-areas/rw-ppss/isoe-iaea-tech-centre.htm

North American Region
(NATC)

University of Illinois, Champagne-Urbana, Illinois, U.S.A.

WwWWw.natcisoe.org

Joint Secretariat

NEA (Paris)

www.nea.fr/html/jointproj/isoe.html

IAEA (Vienna)

WWWw-ns.iaea.org/tech-areas/rw-ppss/isoe.htm

I nter national cooperation

e European Commission (EC)
o World Association of Nuclear Operators, Paris Centre (WANO PC)
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Appendix 3

|SOE BUREAU, WORKING GROUPS AND NATIONAL COORDINATORS

Bureau of the | SOE Steering Group

Mr. Jean-Y ves Gagnon (Chair)

Centrale Nucléaire Gentilly-2,
CANADA

Mr. Waturu Mizumachi (Chair-elect)

Japan Nuclear Energy Safety Organisation
JAPAN

Mr. Carl Goéran Lindvall (Past-Chair)

Barseback Kraft AB
SWEDEN

Dr. Seong Ho Na (Vice-Chair, 2003-05)

Korea Institute of Nuclear Safety
REPUBLIC OF KOREA

Mr. Veli Riihiluoma (Vice-Chair, 2006-08)

Finnish Centre for Radiation and Nuclear
Safety (STUK)
FINLAND

| SOE Joint Secretariat

Mr. Brian Ahier

OECD Nuclear Energy Agency

12, boulevard des lles

F-92130 Issy-les-Moulineaux , France

Tel: +3314524 1045
E-mail: Brian.Ahier@oecd.org

Dr. Khammar Mrabit

International Atomic Energy Agency

Division of Radiation, Transport and Waste Safety
P.O. Box 100, A-1400 Vienna, Austria

Td: +43 1 2600 22722
E-mail: K.Mrabit@iaea.org

| SOE Technical Centres

Asian Technical Centre (ATC)

Mr. Kazuhiro Komori

Asian Technical Centre

Japan Nuclear Energy Safety Organisation (JINES)
Fujitakanko-Toranomon Bldg. 8th Floor

3-17-1 Toranomon, Minato-ku,

Tokyo 105-0001, Japan

Te: +81 34511 1941
E-mail: komori-kazuhiro@jnes.go.jp

European Technical Centre (ETC)

Dr. Christian Lefaure

European Technical Centre

CEPN

B.P. 48

F-92263 Fontenay-aux-Roses Cedex, France

Tel: +33158357908
E-mail: |efaure@cepn.asso.fr
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IAEA Technical Centre (IAEATC)

San Onofre Nuclear Generating Station
Southern California Edison
PO Box 128 (D1N)

San Clemente, CA 92674, United States

Mr. Pascal Deboodt Te: +43 1 2600 26173
IAEA Technical Centre E-mail: p.deboodt@iaea.org
International Atomic Energy Agency
Division of Radiation, Transport and Waste Safety
P.O. Box 100, A-1400 Vienna, Austria
North American Technical Centre (NATC)
Mr. Scott Schofield Te: +1 949 368 6164
Health Physics Manager E-mail: schofirs@songs.sce.com

| SOE WORKING GROUPS

| SOE Newsletter Editor

\ Mr. Borut Breznik | Krsko NPP, SLOVENIA

| SOE Working Group on Data Analysis (WGDA)

MEXICO

ZORRILLA, Sergio H. (Chair) Central Laguna Verde
BELGIUM
PETIT, Philippe Electrabel
CANADA
CHING, Shek-ho Canadian Nuclear Safety Commission
GAGNON, Jean-Y ves Centrale Nucléaire Gentilly-2
CZECH REPUBLIC
JUROCHOVA, Bozena NPP Dukovany
FRANCE
COLSON, Philippe EDF
D'ASCENZO, Lucie CEPN (ETC)
LEFAURE, Christian CEPN (ETC)
GERMANY
DERDAU, Dagmar Kernkraftwerk Kruemmel GmbH
KAPTEINAT, Peter V GB-PowerTech

KAULARD, Joerg
PFEFFER, Wolfgang

Gesellschaft fur Anlagen-und Reaktorsicherheit mbH
Gesellschaft fur Anlagen-und Reaktorsicherheit mbH

JAPAN
HAYASHIDA, Y oshihisa
KOMORI, Kazuhiro

Japan Nuclear Energy Safety Organisation (ATC)
Japan Nuclear Energy Safety Organisation (ATC)

OGATA, Akiko Japan Nuclear Energy Safety Organisation (ATC)
KOREA (REPUBLIC OF)
NA, Seong Ho Korea Institute of Nuclear Safety
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P.R. OF CHINA
JANQI, Jiang

Qinshan Nuclear Power Company

RUSSIAN FEDERATION
GLASUNOV, Vadim

SLOVAK REPUBLIC

SVITEK, Jaroslav Bohunice NPP
SPAIN
GOMEZ-ARGUELLO GORDILLO, TECNATOM
Beatriz
LABARTA, Teresa Consgjo de Seguridad Nuclear
SWEDEN
HENNIGOR, Staffan Forsmarks Kraftgrupp AB

UNITED STATESOF AMERICA
KARAGIANNIS, Harriet
MILLER, David .W.

U.S. Nuclear Regulatory Commission
D.C. Cook Plant (NATC)

SCHOFIELD, Scott San Onofre NGS
Joint Secretariat
AHIER, Brian OECD/NEA
DEBOODT, Pascd IAEA
MRABIT, Khammar IAEA
| SOE Working Group on Strategic Planning (WGSP)
SWEDEN
LINDVALL, Carl Goran (Chair) Barsebéck Kraft AB

CZECH REPUBLIC
URBANCIK, Libor

State Office for Nuclear Safety

FINLAND
KATAJALA, Satu

Loviisa Power Plant

FRANCE
LEFAURE, Christian

CEPN (ETC)

GERMANY
KAPTEINAT, Peter

V GB-PowerTech

JAPAN
MIZUMACHI, Wataru

Japan Nuclear Energy Safety Organisation

KOREA (REPUBLIC OF)
NA, Seong Ho

Korea Institute of Nuclear Safety

LITHUANIA
KLEVINSKAS, Gintautas

Radiation Protection Centre

SLOVAK REPUBLIC

DOBIS, Lubomir Bohunice NPP
SLOVENIA
BREZNIK, Borut Krsko NPP

JANZEKOQVIC, Helena

Slovenian Nuclear Safety Administration

SOUTH AFRICA
MAREE, Marc

Koeberg Nuclear Power Station
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UNITED STATESOF AMERICA
DOTY, Richard
MILLER, David .W.

PPL Susquehanna, LLC
D.C. Cook Plant (NATC)

Joint Secretariat

AHIER, Brian OECD/NEA
DEBOODT, Pascal IAEA
MRABIT, Khammar IAEA

| SOEDAT-Web Working Group

FRANCE
D’ASCENZO, Lucie CEPN (ETC)
LEFAURE, Christian CEPN (ETC)
LEVY, Franck CEPN (ETC)

JAPAN

KOMORI, Kazuhiro

Japan Nuclear Energy Safety Organisation (ATC)

KOREA (REPUBLIC OF)
CHUNG, Jong-Kyu
NA, Seong Ho
OH, Jang-Jin

ADDLAB Co.
Korea Institute of Nuclear Safety
Korea Institute of Nuclear Safety

UNITED STATESOF AMERICA
MILLER, David .W.

D.C. Cook Plant (NATC)

SCHOFIELD, Scott San Onofre NGS
Joint Secretariat

AHIER, Brian OECD/NEA

ERGUN, Tuncay OECD/NEA

NAGEL, Pierre OECD/NEA

DEBOODT, Pascal IAEA

MRABIT, Khammar IAEA

| SOE National Coordinators

ARMENIA

ATOYAN, Vovik Armenian Nuclear Power Plant Company
BELGIUM

PETIT, Philippe Electrabel
BRAZIL

MARIANO, Nélio Viana Angral& 2 NPP
BULGARIA

VALTCHEV, Georgi Kozloduy Nuclear Power Plant
CANADA

TRAHAN, Chris Bruce Power
CZECH REPUBLIC

KOC, Josef Temelin NPP, CEZ as.
FINLAND

KONTIO, Timo FortumPower and Heat Oy
FRANCE

COLSON, Philippe

EDF-DPN-CAPE-GPR
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GERMANY
KAPTEINAT, Peter

V GB-PowerTech

HUNGARY

BUJTAS, Tibor PAKS Nuclear Power Plant Ltd.
ITALY

ZACCARI, Vincenzo SOGIN Spa
JAPAN

HAYASHIDA, Y oshihisa

Japan Nuclear Energy Safety Organisation

KOREA (REPUBLIC OF)

NA, Seong Ho Korea Institute of Nuclear Safety
LITHUANIA

PLETNIQV, Victor Ignalina Nuclear Power Plant
MEXICO

ZORRILLA, Sergio H. Central Laguna Verde
NETHERLANDS

MEERBACH, Antonius NV EPZ
PAKISTAN

KHALID, Jamesl Chashma Nuclear Power Plant
ROMANIA

SIMIONQV, Vasile

CNE-PROD Cernavoda NPP

RUSSIAN FEDERATION

BEZRUKOV, Boris Concern ROSENERGOATOM
SLOVAK REPUBLIC

DOBIS, Lubomir Bohunice NPP
SLOVENIA

BREZNIK, Borut Krsko NPP

SOUTH AFRICA

MAREE, Marc Koeberg Nuclear Power Station
SPAIN
GOMEZ-ARGUELLO GORDILLO, TECNATOM
Beatriz
SWEDEN
SVEDBERG, Torgny Ringhals AB

SWITZERLAND
JAHN, Swen-Gunnar

HSK, Swiss Nuclear Safety Inspectorate

UKRAINE
LISOVA, Tetyana

Ministry of Fuel and Energy of Ukraine

UNITED KINGDOM
RENN, Guy

Sizewell B Power Station

UNITED STATESOF AMERICA
MILLER, David .W.

D.C. Cook Plant
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