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1. I1SOE

1992 ISOE
1
ISOE
1. ISOE 1993 2003
500
. . ﬁr
wl——
.

300 A

200

100

u _-._--I_.-_-.I_-._.-I_.- T T T T T T
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Total ISOE — Operating1S0E
—= Operating-Global — -« —» Shutdown
2003 12 ISOEDAT 29 70
471 399 72
26 ISOE ISOE
399 439
91% 2
1

2003 2 Chasnupp 1, 300 MW(e) PWR  Kanupp, 125MW(e) PHWR

ISOE



1. 2003 12 )
ISOE
PWR BWR PHWR GCR LWGR FBR
1 — — — — — 1
7 _ _ _ _ _ 7
2 _ _ _ _ _ 2
4 _ _ _ _ _ 4
- - 22 _ _ _ 22
5 _ _ _ _ _ 5
6 — — — — — 6
2 2 — — — — 4
58 — — — — — 58
13 6 — — — — 19
4 — — — — — 4
23 29 — — — — 52
14 — 4 — — — 18
— — - - 2 _ 2
— 2 — — — — 2
1 — — — — — 1
3 1 — 1 — — — 2
— — 1 — — — 1
14 — — — — 1 15
6 — — — — — 6
1 _ _ _ _ _ 1
2 — — — — — 2
7 2 _ _ _ _ 9
3 8 — — — — 11
3 2 - - - - 5
13 _ _ _ _ _ 13
1 — — — — — 1
33 18 — — — — 51
224 69 28 - 2 1 324
ISOE ISOE
PWR BWR PHWR GCR LWGR FBR
— — — 22 — — 22
36 17 — — — — 53
36 17 — 32 — — 75
ISOE
PWR BWR PHWR GCR LWGR FBR
260 86 28 22 2 1 399
1. 2003 CANDU 17 Bruce Al A2 Pickering Al A2 A3
2003
2. (Temelin 1 2)
3. 2003 ISOE 2 Chasnupp 1 300MW (e) PWR
Kanupp 125MW (e) PWHR




2003 12

ISOE
PWR BWR | PHWR GCR LWGR
2 - - - - 2
- 1 - - 1
1 - - 6 - 7
1 1 - 1 - 3
1 2 - 1 - 4
- - - 1 - 1
- 1 - - - 1
2 — — — 2 4
- -~ -~ 1 -~ 1
- 1 - - - 1
- - -~ -~ 3 3
4 3 - 1 - 8
11 8 1 11 5 36
ISOE ISOE
PWR BWR | PHWR GCR LWGR
- - 1 - - 1
5 3 - 1 - 9
— — — 18 — 18
6 2 - - - 8
11 5 1 19 — 36
ISOE
PWR BWR | PHWR GCR LWGR
22 13 2 30 5 72
70
29
26




ISOE 1
ISOE
2.1
1 ISOE
2003
3 2 2 5 2003
6 7
1993 2003
2003 PWR 0.87 Sv BWR
1.77 Sv CANDU 1.10 Sv LWGR RBMK 4.27 Sv
2003 PWR 1 0.7 Sv 2002
Paks 2
1
BWR
BWR 2001
2003 BWR PWR FY 2003
BWR
FY
2003 PWR BWR CANDU
Wolsong 1 PWR
2003 PWR 2002 5.6% PWR
1.00 Sv 1969 5
2003 BWR 2002 % 1969
2003 CANDU
1.03 Sv 2002 14%
IAEA PWR 1
PHWR
PWR 0.2 Sv IAEA
1

10



25

N oo

2. 2001 2003 1 ¢ Sv
PWR BWR CANDU
2001 | 2002 | 2003 | 2001 | 2002 | 2003 | 2001 | 2002 | 2003
0.66 | 0.95 | 0.86
0.56 | 0.47 | 0.43
0.58 | 0.68 | 0.61
0.93 | 0.62 | 0.51
4 0.78 | 0.90 | 1.03
0.50 | 0.65 | 0.84
0.29 | 020 | 0.20
0.56 | 1.31 | 0.47 | 059 | 0.56 | 0.52
1.02 | 0.97 | 0.89
5 0.89 | 1.23 | 1.04 | 1.06 | 0.76 | 0.93
0.63 | 0.80 | 1.03
1.27 | 1.00 | 1.07 | 1.68 | 2.10 | 2.40
0.67 | 052 | 0.51 0.67 | 0.63 | 0.79
3.29 | 1.89 | 1.91
0.52 | 0.34 | 0.27
0.28 | 0.73 3.20 | 2.52 | 3.82
0.58 | 0.55 | 0.82
1.41 | 1.24 | 1.19
0.37 | 0.29 | 0.31
1.13 | 0.58 | 0.80
1.15 | 0.83 | 1.02
0.43 | 050 | 0.47 | 093 | 1.52 | 2.16
0.35 | 052 | 057 | 0.71 | 1.33 | 1.24
0.48 | 051 | 0.34 | 097 | 0.69 | 1.02
1.29 | 1.54 | 1.45
0.19 | 0.30 | 0.35
091 | 087 | 092 | 1.38 | 1.75 | 1.60
GCR LWGR
2001 | 2002 | 2003 | 2001 | 2002 | 2003
3.14 4.4 4.27
0.13 | 0.11 | 0.07
17 CANDU
2003 11 KKS
5 BWR
2001 28 2002 18 2003 14
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4.

man:Svy

2003 CANDU

Pakistan

man-Sv
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R
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6. ISOE
1993 2003

D.[} T T T T T ~ T T I-- - T - ==
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

—e—PWR ---».. BWR —-#-—CANDU —&--GCR —C—ALL TYPES

7. ISOE LWGR

man-Sv
10.0

8.0 1

6.0 1

4.0

20 4

1993 1954 1595 1996 1957 1558 1999 2000 2001 2002 2003

2.2

1 1990 2003

14



3 2001 2003 1

1 1993 2003 PWR BWR GCR 1
3. 2001 2003
2001 2002 2003
No | No. | No |
PWR mSv
1 7 1 12 1 5
46 1 66 1 204
1 4 1 5 0.2
306 8 284 No data
VVER mSv
5 43 5 48 5 47
2 313 2 340
BWR mSv
4 269 1 816 1 273
2 38 2 20 2 43
1 95 1 22 1 92
1 79 1 61 No data
4 164 5 120 No data
GCR mSv
6 11 6 7 6 6
1 19 1 33 1 41
1 44 1 43 1 47
1 20 1 178 1 20
1 197 1 33 1 47
8 41 No data No data
CANDU mSv
| | Nodata | 8 | 609 | | No data
LWGR msSv
[ 3| 5078 | 3| 44712 | 3 | 3525
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8. ISOE PWR

man-mSv Number

500 — 20
450 -
400 -
350 -
300 -
250 -
200 -
150 4
100 -
5[} -
0 — e 0
1993 1994 1995 1996 1997 \}993 1999 2000 2001 2002 2003
ear

—=— Average collective dose ---e-- Number of shuidown PWRs included

9. ISOE BWR

man-msSv Number

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year

—=— Average collective dose ---+-- Number of shutdown BWRs included
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10. ISOE GCR

man-msv Number
200 20
B e e e e - 18
5 e e e o v e - 16
10 e e e - 14
P e e L - 12
T R e o e v 10
R bk e e e e e e e e e e e - 8
Bl et e e s g e e e e e - 6
M el s e - 4
A e e e e e 2
I] T T T T ] T T | T T ﬂ
1993 19094 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

—&— Average collective dose ---#-- Number of shutdown GCRs included

11. ISOE PWR BWR GCR

man-msv Number

0 I I I I i I I I I 0
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year
—=— Average collective dose - --#-- Number of shutdown reactors included
2.3
ALARA
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ICRP

ISOE
WGOR
ICRP ICRP
WGOR 7
WGOR
OECD/NEA 2005
[ ]
ALARA
[ ]
[ ]
[ ]
10s pSv/a
. ALARA ALARA
ALARA
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ICRP ICRP

2.4 4
ISOE NEA IAEA
4 ISOE 2004 3
26
190
IAEA
35
10

19

I1SOE

WGOR

28



EPR

ALARA

2002

1998

20

EDF

2

0.5

STUK

2005

ALARA



3-D

F. Vermeersch, SCK-CEN, Mol

Lorenz, GNS
0.3 mSv
. ALARA
2003
EDF
FRAMATOME
2.5 2003 1SOE
21 22

2003

21

3-D

J. Hesse, RWE Power,

IAEA
2 mSv
Bg/cn?

S. Hennigor, B. Ogren, Forsmark NPP

Forsmark BWR

COGEMA Logistics

2003



2003 NPP ANPP
ALARA
NPP Sv
Years 1995 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
Collective dose 418 346 | 341 | 151 | 157 | 096 | 066 | 095 | 0.86
1 ~9
146  Sv
086  Sv 19.2 mSv
2003
2004

22



2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5v]
PWR fi 0.429
In Tihange Tihange 1 Tihange 2 Tihange 3 Total
Plant personnel 337 1575 973 2885
Contractor’s personnel 235 6293 5414 1194 4
Total 572 787 638.7 14829
In Doel Doel 1 and 2 Doel 3 Doel 4 Total
Plant personnel 8676 91.63 45.94 22433
Contractor's personnel 425.70 40999 207 58 1 04327
Total 51246 501.62 153,52 1267.6
Dod 1 2 1 Dod 1 2
Tihange 2002 2002 Tihange 1 2
2003 2 Tihange 2 3 2003
Tihange 2
80%
Unit Outage information Number of Collective dose
workers {in man-mSv)
Tihange 1 | No cutage this year. No excepiional work — -
Tihange 2 | Outage duration 39 days. 1048 65600
Pressuriser's leg welding inspection
Tihange 3 | Cutage duration 38 days. No exceptional work o074 561.00
Doel 1 Outage duration 27 days. No exceptional work 760 23232
Doel 2 Outage duration 24 days. No exceptional work 939 20441
Doel 3 Outage duration 24 days. No exceptional werk — 41434
Doel 4 Outage duration 29 days. No exceptional work 549 19534
ICRP 96/29/Euratom

23




2003

2004
Tihange 3 3 BORAFLEX BSS
Dod 2 2
Tihange 1
Tihange 2
Tihange 3
Dod 2
Angral
Work Collective dose (man-m5v)
InstallationModification nozzle dam 3716
Eddy current test 2045
Refuelling/Decontanmnation 2029
In-service inspection 849
Scaffolding 802
Insulation 72.0
Maintenance valves 482
Reactor coolant pumps — inspection 400

24



Angra 2

Work Collective dose (man-mSv)
Refuelling/Decontanunation 4900
Decontanunation 1245
In-service inspection B.55
Reactor coolant pumps — mspection 819
Insulation 7.29
Snubbers/supports — inspection 5.61
Tube sheet cleaming — steam generator 595
Maintenance valves 5.51
Scaffolding 507
0.5 mSv
2003 18.21 mSv 15.52
mSv 5
Collective dose per reactor for 2003 at Kozloduy NPP (KNPP)
Outage Collective dose
Site Reactor Type duration [man-mSv] Comments
[days] Outage Yearly
Kozloduy 1 | WWER 440 0 i] 7264 Shutdown
EP1 Kozleduy 2 | WWER 440 0 ] 7247 Shutdown
Kozloduy 3 | WWER 440 49 508.74 767.71
Kozloduy 4 | WWER 440 54 98021 | 124050 | +Modemisation
S Kozloduy 5 | WWER 1000 7 10 84 8290 | Forced outage
- Kozloduy 6 | WWER 1000 o1 73420 B18.50 | +Modemisation
Average/Unit K“;;;“T" 509.12
LARA
21

25



2003

2004

1

KNNP
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Gentilly 2 ALARA
2003 * mSv
January June Annual planned -
shutdovwn shutdovwn shutdown autumn 3“@;_‘11
(1 day) (6 days) (118 days) e
External (gamma) 315 27 .66 233515 123.08
External (neutron) 184 0.10 031 3823
Internal (tribum) 0.54 240 261.24 8540
Total 553 30.16 2 596.70 246.71
* TDL
2003 2.879 mSv 90%
1 50%
10 20 mSv/hr
2003 mSy
.| Other planned shutdown | Total estimated collective
Feeder Jenk xepaiy activities dose for shutdewn
External 1320 1020 2 340
Internal 5 255 260
Total 1325 1275 2 600

28




190 mSv

Gentilly 2 2

2004

Co-60

2004 ALARA

Dukovany NPP

2003 Dukovany NPP

CED 0.084
2016 693
440 213 4 1

CED Dukovany NPP

15.11 mSv
1

Co-60
1
1
2004 292
CED 0.785 Sv
Sv 0.701 Sv
1323 Dukovany NPP
0.196 Sv
G

29

mSv

VVER-
2003



Dukovany NPP 4
CED [ -Sv]
1 55 0.336
2 30 0.098
3 33 0.185
4 30 0.142
1 No. SG
75 mSv
17 23.31 mSv
1.69 mSv 76
2003 Dukovany NPP
Temelin NPP
Temelin NPP WWER 1000 230 2 1 2002
6 2 2003 4
2003 Temdin NPP 0.205 S\ 1 CED
0.1025 S\ CED 0.031 S\ CED
0.174 sV
2003 2 1
5.65 mSv
2003
1 2003 85
0.14 Sv

30




2003 Temdin NPP
Olkiluoto
2003 Olkiluoto 1 Olkiluoto 2
14 1 3 Sv
1. Olkiluoto NPP
2003 2002 2001
Olkiluoto 1 0274 0.809 0367
Olkiluoto 2 0.758 0312 0.816
Average 0.516 0.560 0.592
0.071 Sv oL2
NDT
oL2 2.441F1 0.042 Sv
2004
1
Loviisa
Loviisa 1 24 Loviisa 2 17
0.56 Sv 0.28 2

31




2. Loviisa NPP

2003 2002 2001

Lowvusa 1 0.609 1.041 0.760

Loviisa 2 0332 1.573 0.367

Average 0471 1.307 0.564
1

2
2003
2 Loviisa
2
2004
2003
2006
STUK YVL
2002 STUK YVL NPP
2003
3 2003 117 Sv 4-
24 2003 0.57 Sv 2003

32




0.95

0.97 Sv 8%
2003
6
2004
2003
2001 10 2003 9
9 Bugey 2
2003 12
16 mSv

EDF 3 -
2003

Blayais 3

2

2004 15
EDF 4 -
2003

Civaux 1

Hamanville 1

Golfech 1

2004

Sv 0.89

2003

2003

EDF

20 mSv

24.5mSv

Tricastin 2
0.8 Sv

Saint Laurent B 2

9
Chooz 2
0.29 Sv
2.19 Sv
0.07 Sv

33

Sv 2003
2003 19
23
7
1
12
9 17 mSv
0.35 Sv
2003
2.37
Fessenheim 1
4 10

0.21 Sv
2003
2003 7
10

2002
2004 22
2004 19
2004

19 Sv

2003
12

53

2003
10
Sv 2003
0.17 Sv

2003



2003 9 25 Bugey NPP

1 7.5 mSv
1 17 mSv 12
24.5 mSv
5% 2004 1 0.90 Sv 2005
0.85 Sv 2006 0.80 Sv
12 16 mSv 10%
2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5v]
PWR 13 1.04 (incl. EKS)
BWE ] 0.93
2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5v]

FWR 7 0.05 (incl. EKR MZFR)

BWE 4 0.16 (incl KWL VAK)

GCE 2 0.02 {incl. AVR_ THTR)

IMFE 1 0.02 (ENE-IT

PWR 2003 11 14 NPP Stade
NPP Stade (KKS) 0.2 Sv 14.11.2003
KKS 1
12 PWR NPP Biblis 2 50 Sv

34



0.7 Sv Biblis

ALARA
Biblis A B
27% 75% PWR
88.9% 96.7%
BWR 0.3 Sv Brunsbuttel NPP 0.9 1.2
2002 2003 3
EPD
VGB
RCA
Paks NPP
2003
1
[ Sv]
PWR 4 1.031 0.932

Paks

35




2003

1983 1084 1985 1986 1087 1980 1989 1990 1041 1900 1093 1004 1903 1094 1907 1095 1900 2G40 2001 3002 2003
From 2000, thi= data shall be quoted as indnadnal doss equivalent Hp10W

2
1
2003
2003 1 57 20
2 3 19 10 15
3 2 46 14
4 25 18
1 2 2
2000 2003
+100 mm

+100 mm
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246 Sv

2003 4 10 2 2003 4 10 2
FANP
1 FANP 30
1
4 10 5 10 166.8 Sv
461 1882
2003 12 Sv
BWR PWR 1
1.79 Sv 240 Sv 107 Sv
BWR
Reactor type Number of units Total collective dose Average collective dose
{man-3v) {man-5v)
PWE 23 24 52 1.07
BWER 30* 7186 240
* 5
NPS
14 Sv 2002
19.8 Sv 50 mSvly

37



20 mSv
15 mSv 20 mSv 1,038 83
BWR 16 PWR 16
BWR 215 PWR 61 BWR
2004 PLR 2004
2003
2003 18 PWR 14 CANDU
PWR Ulchin 5 1000 MWe 2003 2003
1 2002 055  Sv 0.57
2003 71.5%
5
2003 1
5 Sv
Year 1999 2000 2001 2002 2003
PWR (number of reactors) 08410 | 077(12) [067(12) [052(13) | 051 (149
CANDU (number of reactors) 085(4) | 055(4) | 067(4) | 063(®) | 079(d)

38




2003

Outage duration | Collective doses | Average individual
NER Type (days) (man-5v) doses (mSv)
Kom 1 PWR 31 0.75 0.97
Kon 2 PWR 37 0.64 '
Kon 3 PWR - 0.23 0.88
Kori 4 PWER 31 0.98 2
Yongsgwang 1 PWR 39 0.98 138
Yonggwang 2 PWR 35 0.96 )
Yonggwang 3 PWR 32 0.28 0.28
Yonsowang 4 PWR — 0.02 -
Yonggwang 5 PWR 84 (.38 0.46
Yongsgwang 6 PWR 43 0.31 '
Ulchn 1 PWER 35 0.594 Li1
Ulehin 2 PWR 45 0.24 ]
Ulchm 3 PWER - 0.05 0.36
Ulchin 4 PWER 27 0.36 :
Wolsong 1 CANDU 42 1.36 1.6
Wolsong 2 CANDU 22 0.64 )
Wolsong 3 CANDU 24 0.66 0.97
Waolsong 4 CANDU 19 0.51 '
18 1 8,741
10,288 Sv 2003 575 2002 438
2003 2002 NPP
NPP 12 18
1
1999 1 20 mSv
2001/2002/2003
Collective doses (man-5v) Outage duration
—— Number of -
Year ooty Total Average doses | Number of outage | Duration davs
o per unit reactors
2001 16 10.75 0.67 13 510
2002 17 932 0.55 11 438
2003 18 10.29 0.57 15 575
2003 1 ICRP 60
2003 1
ALARA

39




KINS

Ignalina

4.27

2003

2003

2003

2002

n 27

INPP

INPP

Sv

20.52

2,659

-4.64

2002

INPP
10.15

Sv
- 1.92

[LWGR (RBMK) 2 ]
-333 - 094
2003
759 v
Sv 1 5.08
4,458 INPP 2,957
INPP
Sy 2003 1 2
3 20 mSv
102 2 58
- 140 Sv
54% 2 - 250

KISOE
2003 1
Sv 1
257 Sv
Sv
1,501
- 225 Sv INPP
1% 1
Sv 29%



Works contributed to collective dose Unit 1 (man'mSv) | Unit 2 (manmSv)
Reactor vessel. (maintenance, tepairs, mspection
1. of the reactor fuel channels) 1022 Figd
2. | Mam circulation cireust
2.1 Prepanng for the inspection of the primary 70.9 103.8
system pipes (d=300mm_d=800 mm) ’ )
2.2 TInspection of the Primary System Pipes
(d=300mm. d=800 mm) — e
23 Repamnng of the pnimary system pipes 530.1 2927
{(d=300mm. d=800 mm)} and pipeline valves g =
24 General works 126.6 292.7
3. Repairing of the reactor equipment and refuelling 137.5 170.9
4. Insulation works 190.8 237 4
5. Installation of the temporary shielding 67.8 43.0
6. Scaffolding and tents 82.9 32.0
7. | Rooms decontanunation 189.1 66.4
8. | Monitoring of radicactive contannnation 84.0 65.6
9. Routine inspections 79.0 55.6
10. | Other works 4747 3977
1 3.65 Sv 2003 1
96% INPP 54%
2 2.09 Sv 2003 2
84% INPP 29%
2004 INPP
20 Sv 30 mSv
INPP
12.30 Sv 2004
RPC
ALARA
ALARA
ALARA IgnalinaNPPALARA

2003 RPC INPP

- INPP

41




- INPP

RPC INPP 2 INPP
INPP
RPC INPP
Laguna Verde NPP (LVNPP) 684 MWe
- 2003

RPC

BWR 2

Reactor type | Number of reactors | Average annual collective dose per unit and reactor type

[man-5v]
BWR 2 1.91
2 -6

o 0.46 Sv
o 32 0.30 Sv
o 0.12 Sv

2003 48.68

RHR FPCC
2003 2004 1
0.2 Sv

42




2 7 2B35B-MV-8827 A/B

57 Sv 6
2003 Laguna Verde LVNPP BWR
GE
2004
4 10 1 10 2
[ ]
35
74
° 6 5 2
0.47 Sv
2004 L. Verde 2
1
1
1 3 Sv
1 10 2004 10
7
2 6



2003
Reactor type Number of Average annual collective dose per unit and reactor type
reaciors [man-Sv]
PWE 1 0.2a5
2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5v]
BWE. 1 0.092
Dodewaard Borssde 2
GKN Dodewaard BWR 57 MWe
1997 3 BNFL 2003 4
40
2003
4.8 Sv 0.1 Sv
NV EPZ Borssele 450 MWe
30 1997
2003 96.3%
9 10.5
0.195 Sv 15%
2003 78% 73% 0.5 mSv
4.6 mSv 3.6 mSv
COVRA  Borssele NPP
Vlissingen
2003 9 30



HABOG Sdlafidd La Hague
Dodewaard Borssde
COVRA 100
2003 KANUPP CNPP
Year Plant Reacior type Collective dose
Jan-Dec_ 2003 KANUPP | CANDU 3.815 man-Sv
Year Plant Reactor type Dutage dose Collective dose
Jan-Dec_ 2003 CNPP PWR No outage during 2003 72 64 man-mSv
{0.73 man-Sv)
SNN CNE-PROD Cernavoda CANDU-600 2003
2003 818.28 Sv 2002
CNE-Prod
1996 2 2003 12 Cernavoda NPP
Internal effective dose External effective dose Total effective dose
man-msSy man-msSyv man-mSy
1996 0.60 31.70 3230
1997 3.81 244 48 24828
1598 5437 203.25 257.62
1999 8542 371.11 46985
2000 110.81 35538 466.20
2001 14142 43344 57486
2002 206.43 34404 55048
2003 258.02 52027 81B.28
2002 46 62%
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2003

2003

CNCAN

193/2003

74/2003

69/2003

70/2003

68/2003

66/2003

67/2003

75/2003

72/2003

73/2003

71/2003
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111/1996

27

no.



o 65/2003

o 155/2003

2003

2003

ThermoEberline I nstruments

2004

2004

2004

VFD

2004

CNE-PROD ALARA

CNCAN

3,600

Portal Monitor PM7 3

2003

2004
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2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5v]
PWR (WWEE) 14 1.185
2003
Reactor type Number of Average annnal collective dose per unit and reactor type
reactors [man-5v]
PWE. {WWER) 2 0.340
WWER
Nuclear Power Plant Normal eperation, Outages, Total,
man-5v/unit man-5Sv/unit man-Sv/unit
Balakove Umit 1, WWER-1000 0.100 0477 0.577
Umnit 2, WWER-1000 0.095 0.874 0.9869
Umt 3. WWER-1000 0.0%0 0487 0.577
Umnit 4. WWER-1000 0.095 0.366 0.461
Kalinin Umt 1, WWER-1000 0.135 0.650 0.785
Umt 2, WWER-1000 0.135 0.820 0.955
Kola Umt 1, WWER-440 0.252 1.031 1.283
Umit 2, WWER-440 0.197 1.555 1.752
Umt 3. WWER-H0 0.103 0.914 1.017
Tmt 4, WWER-440 0.108 0.295 0403
Novovoronezh | Umt 3. WWER-440 0.460 3.141 3.601
Umt 4, WWER-440 0.514 2631 3145
Unit 5. WWER-1000 0.383 0425 0.812
Volgodonsk Umt 1, WWER-1000 0.007 0.243 0.250
2003 WWER 1
5%
Novovoronezh 3 Novovoronezh 4 3

2003

20 mSv

. Balakovo - 15.6 mSv
. Kalinin- 18.4 mSv
. Kola- 19.5 mSv




¢ Novovoronezh - 16.9 mSv
e  Volgodonsk - 2.9 mSv

G-
2003
Kalinin NPP
0.1 mSv 2002 2003 840
Kalinin 3 Kalinin 3 2004
Kalinin 1 2
Name of reactor unit Since Duration, davs
Balakowvo 1 08.02.03 52
Balakovo 2 08.03.03 a8
Balakovo 3 01.09.03 54
Balakovo 4 01.06.03 G5
Kalimn 1 22.06.03 45
Kalinin 2 11.04.03 49
Kolal 15.02.03 a7
Kola2 16.05.03 116
Kola 3 20.07.03 56
Kola 4 03.10.03 28
Novovoronezh 3 02.06.03 o0
MNovovoronezh 4 14.09.03 72
Novovoronezh 5 19.07.03 52
Volgodonsk 1 05.05.03 55
Kola 1 2
e Kolal - 934 Sv
e Kola 2 -
2002 Kola 1 ALARA
2002 Kola 1 147.9 Sv 2003
124.8 Sv
2003

49

Kola 2

0.0

WWER



2004

. Kalinin 3
[ ]
[ ]
[ ]
2003 PWR-VVER 1 306.876
Sv
Bohunice 4
2003 Bohunice NPP 1,404.328
Sv 751.604 Sv 652.724 Sv 11.275
mSv
2003
Bohunice NPP 2 3 2
3 - 2
1 -39 317.54 Sv
2 -70 526.81 Sv
3 -77 33091 Sv
4 -42 127.31 Sv
2003
° RP
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° RCA
V2 NPP 3 4

° 3 4

Bohunice NPP NPP RP

2004

- 36
- 36
- 65
-85

A W N -

V2 NPP 3 4

Mochovce 2

2 CED 436.933 Sv CED TLD
6,693 Sv. EMO

2003

Mochovce NPP CED 1 2
CED 94,873 mSv CED 342,060 mSv
CED
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1 - 42 CED 220,857 mSv

103,028 mSv 117,829 mSv
2 -42 CED 121,203 mSv
54,864 mSv 66,339 mSv
IC
2004
1 -42
2 -41
1 2 -21
e EC

e  Bohunice NPPV2

52



2003 Krsko PWR

° 0.80 Sv GWh 0.16 mSv
11 mSv 0.95 mSv

° 10.5.03-4.6.03 26

° 0.72 Sv
2003 3 TAEA OSART Krsko NPP

NA SRPA 2003
2002
2003 Euratom EU

2

[ ]

SNSA
[ ]
SRPA
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Koeberg 2,049

mSv 2,044.3 mSv
17.29 Sv
2003 Koeberg 2
80% 1 2
mSv 835.66 mSv
2
62
2

2,420
0.998 mSv
2003
802.44
50 2

2004



2003 PWR 6 0.417 Sv BWR

2 1,787 Sv
1
NPP Type Outage coll. doses | No. Days | Annual coll. doses Comments
(person-5Sv) (person-5v)

J. Cabrera PWR 0.455 60 0.652

Almaraz I PWR 0.425 22 0.454

Almaraz TT PWR 0334 31 0.363

Ascol PWE 0.543 35 0.66%

Asco Tl PWR - - 0.301 No outage

Vandellos 11 PWER 0.515 25 0.591

Trllo PWR 0.230 20 0249

S M Garofia BWE 0.949 24 1240

Cofrentes BWE 2.625 32 3.085
PWR PWR

0.468 Sv 3 0.48 Sv
0.53 0.48
BWR 2,163 Sv 3
1.55 Sv Cofrentes
1.32 1.55
Cofrentes NPP RFO 14
1.8 Sv 2.8 Sv RFO 14
2.6 Sv
3 2
ECP 14
14 14
Santa Maria de Garona
Asco 1 543 mSv 102 mSv
71 mSv

SVR
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Vandellos 2

Almaraz

455 mSv  Jose Cabrera

230 mSv Trillo

4
300%
Vandellos 1
25
2003 7 3
UNESA
2003 NPP
20 mSv
PWR 1 3
8 1.24 Sv
Barseb ck
1.2 Sv

11.7

0.57

56

65%

Sv

Sv

BWR

0.06

27 mSv

Sv

20



17

Forsmark

2.4 Sv 1 2 3

1 2
2
165 mSv
3 13 2001
50%

Oskarshamn

3.64 Sv
1 6 CRD RPV

3 17 CRD 60 CRD
2
RPV
IGSCC
15 8
12
2
TIP
1 2

Ringhals

4.3 Sv

57



12

2 23

0.8

Plant Type of | Length of outage | Collective dose Comments
reactor {days) {man-5v )

Barsebick 2 BWR 150 091 Prolonged with 17 wesks due to
locking for a leakage from the
condensation pool and repair.

Forsmark 1 BWE 27 0.76

Forzmark 2 BWR 36 1.00

Forzmark 3 BWR 13 0.15

Oskarshamn 1 BWER 43 0.71 Prolonged with 20 days due to larger
extent of CDE maintenance.

Oskarshamn 2 BWE 139 227 First step of modernisation Restart
85 days later than planned, due to
damaged core grid.

Oskarshamn 3 BWE 24 028

Ringhals 1 BWE 52 1.93

Ringhals 2 PWR 23 037

Ringhals 3 PWR 52 061

Ringhals 4 PWE 36 048

Total 247

SSI
SSI
SSI
2004
2004 Ringhals 4 2004 3
Forsmark 1 2 Oskarshamn 2
Oskarshamn 3 2006 25%

58

Sv



2003
Reactor type Number of Average annual collective dose per unit and reactor type
reactors [man-5Sv]
PWR 3 0.336
BWR 2 1.021
TL
Facility Number of monitored workers Years' collective dose (man-mSv)
2003 2003 2002 2001
NPP Bernau [ + 11 783 454 595 207
NPP Gilsgen 821 555 931 540
WNPP Mihleberg 955 1130 944 o522
NPP Letbstadt 1298 862 428 1010
Beznau NPP 1 2
2002
-58 (*"Co)
Beznau NPP 1
2 20%
Gosgen NPP Leibstadt NPP
Muhleberg NPP
2000 HWO) (NMCA)
9Co 9Co
RPV 13%
20%
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Beznau NPP 1
Beznau NPP 2
Gosgen NPP
Leibstadt NPP
Muhleberg NPP

KKL

KKG

KKM

KKL

KKB 2

2003

KKM Muhleberg

1 mSv

60
2003

19

1 mSv

60
Co

10 10
27 26
20 20
22 22
30
1999
BWR
60
2002

60

0.76
31
18
29
17
1 23
mSv
RPV
KKL
KKB 1

Sv



KKG

2004

2004

KKG

2004

2005

KKG

KKL

2005

2005

"N

HWC

61

750

2005

mSv

60
Co

2004



2003 NPP
2003
2003
Reactor type Number of units Collective dose/unit (man-m5v)
VVER 13 1445
2003 NNEGC  EnergoAtom NPP 18.77 Sv
2002 1.23 Sv
Reactors Total Annual collective | Anmnual collective | The outside personnel
collective dose: plant dose: oufside dose contribution into
doses personnel personnel the NPP annual
(man-5v) (man-mSv) (man-mSv) collective dose
(%)
Zaporozhe 6.74 1.37 044 4
(1.37/unit)
Rowvno 5.14 154 0.71 5
(1.54/umit)
South Ukraine 542 1.67 1.53 22
{1.67/umit)
Ehmelmtsla 1 46/umt 1.46 0.45 14
SU NPP 20%
2003 2 mSv
15-20 mSv 105 1%
2003 NPP
NPP Duration of the outage. | Duration of the outage | Annual collective
davs per unit, davs dose. mSy
Zaporozhe NPP 354 59 421
Rowne NPP 171 57 395
South Ukraine NFP 290 87 3.63
Ehmelmtski NPP 49 49 0.57
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2003 66.5 2002 3.6

0.95 mSv 2002 0.09 mSv  9.5%
ALARA NNEGC  Energoatom
5 ALARA
NPP
2003 NPP
NPP
NPP
ALARA
. 20 mSv
[ ]
e ALARA
[ ]
[ ]
. ALARA
° NPP 1
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NPP

2004

2003

BWR

ALARA 2003

Zaporozhe NPP -

Rovno NPP - 2003

12

South Ukraine NPP - ALARA

Khmelnitski NPP - ALARA

2004

2 Rovno 4 Khmelnitski 2
NPP

PWR 69 PWR
2003 BWR

64
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Reactor iype Number of units Total collective dose Average dose per reactor
PWR 69 63 417 person-Sv {0.92 person/umt
BWE. 35 56 139 person'Sv 1.60 person/umit
2003 104 119,556 Sv 2002 1%
LWR 1 1.15 Sv
2
2003 PWR 69 PWR 63.417
2003 1 0.92 Sv/PWR 1
2003 PWR 2002 5.6% PWR
1.00 Sv 1969
5
2003 BWR 35 BWR 56.139
2003 1 1.60 Sv/BWR 1
2003 BWR 2002 9% 2003 BWR
1969 BWR 1 3
2003 21%
1991 70% 2003 90%
LWR
1990 105/76 2003 37/34
INPO LWR 2005 PWR 1
0.65 Sv BWR 1 1.20 Sv
ALARA 2005 12 INPO 5
PWR
PWR 2001 5 Oconee
PWR PWR
Palisades Davis Besse
PWR 1994-97 ISOE
PWR 2003 ™I 1
Ginna Crystal River North Anna 1 2 Surry 1 2 PWR

65

Sv

Sv



20

ALARA
ALARA
2003 NRC

1. North Anna 1 and 2 20 March 2003 Tnit 1 extended to 1 Apnil 2038
Unit 2 extended to 21 April 2040

2 Surry 1 and 2 20 March 2003 Unit 1 extended to 25 May 2032

init 2 extended to 29 January 2033

3. | Peach Bottom 2 and 3 7 May 2003 Unit 2 extended to 8 August 2033
Umnit 3 extended to 2 July 2034

4. 5t Lucie 1 and 2 3 October 2003 Inif 1 extended to16 March 2036
Umnit 2 extended to 1 Apnil 2043

5. | Fort Calhoun 4 November 2003 Tmit 1 extended to 9 August 2033

6. | Catawba 1l and?2 5 December 2003 Umnit 1 extended to 5 December 2043
Unit 2 extended to 5 December 2043

RP

RP

RP

ICRP
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RP

Browns Ferry 1

NRC

2003
1992

NRC

NRC

NRC
NRC

ROP

NRC

18%

TVA 1984

2004 6 31 104

2004 2009

7660

NRC
104
NRC

ROP
NRC

NUREG-1649 3
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NRC

NRC



ROP

ROP
ROP
NRC
NRC 2000
ROP
NRC
2004 NRC
NRC
NRC

NRC

68

ROP

PI

ROP



3. ISOE

3.1 2003 I1SOE

2003

ISOE 1

ISOE Microsoft ACCESS ISOE
ETC ISOE
ISOE ISOEDAT

ISOE 2

ISOE 2 2003

ISOE 3

ISOEDAT ISOE 3 (NEA 3)

1969 2002 ISOEDAT

11 ISOE

ISOE 2002

2004 2

2003

2002 ISOE

69

ETC

2002

193

FTP

ISOE

ISOE 3

CD-ROM



I1SOE

2003 ALARA 2003 1 12 15
2003 ALARA 2003 1 12 15
ALARA
NATC
NATC OECD/NEA TAEA
NPP 4 ISOE
2004 3 24 26
2004 ISOE ALARA 2004
11 14
ICRP
| SOE WGOR 4
ICRP
ISOE
2005
WANO/ INPO
WANO ISOE 2000
WANO
2000 11 28 2003 3 25 WANO
2
ISOE 2003 2 INPO
ISOE INPO 2003 NATC
INPO INPO ISOE
I1SOE
WGDA ISOEDAT

WGDA 2002 ISOE
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2003

WGDA

ISOE
ISOE 1 E
ISOE
2002
ISOEDAT
2002

2003 MADRAS

NEA TAEA ISOE ISOE
ATC http: o jnes oo g plisoe)

ETC http://1soe cepn asso fr

IAEATC Lt wwwens aaea orgtech-areas rv-ppes/1sce-1aea-tech-centre hirm
NATC http:/'www natcisos.org

NEA hitp:wwrw nea fr'himl omntproy isoe himl
3.2 2004

2004

I1SOE
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- ISOE

ISOE

- ISOE

- ISOE

ISOE-3

— ISOE 3

- ISOE 3
- ISOE ISOE 3 5

ISOE

ISOE

ISOE

2003 ISOE 1 ISOE 2

ISOE 2

ISOE 3 ISOE

ETC ISOEDAT 2004 12
CD-ROM
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I1SOE

e ISOE2 ISOE 2
[ ]
ISOE

e 2003 | SOE -2004 9

e |SOE News ISOE

° 2004
1. 2003 ATC
2. R ATC
3. | PWSs BWRs 2003 ATC
4. | PWSs 2003 ATC
5. | 2003 ETC
6. ETC
7. 12003 IAEATC
8. 2001 2003 PWR 3 NATC
9. 12001 2003 BWR 3 NATC
10. | 2001 2003 CANDU 3 NATC
11. PWR NATC
12. BWR NATC
13. Sv NATC

ATC.ETC.IAEATC NATC
1SOE
e 2004 3 24 26 NPP
ISOE
° 2005 ALARA
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ICRP I1SOE

. ICRP 2004
IRPA-11
[ ]
INPO
. ISOE 3 INPO ISOE
I1SOE
° ISOE ISOE 3
ISOE 2004
ISOE
° ETC
. ISOEDAT
- MADRAS
— ISOE ISOE 1 ISOE 2 ISOE 3
— ISOE ISOE
- ETC
E-
ATC htro:/fwarw ines. oo pisos/
ETC http-//isoe cepn asso fr
TAEATC Litro:/www-ns 1aea org'tech-areas rw-ppas/isoeaea-tech-centre litm
NATC htto:/warw . natcisoe.org
NEA htto:/fwww.nea frhtml jomtpro)1soe html
NEA E-
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Annex 1

LIST OF ISOE PUBLICATIONS

Reporis

1.

10.

11.

13.

14.

16.

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

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

ISOE — lformation Leaflet OECD, 2003.

Occupational Exposures at Nuclear Power Plants: Eleventh Annual Report of the ISOE Programime,
2001, OECD, 2002.

ISOE — Information System on Occupational Exposure, Ten Years of Experience, OECD, 2002,

Occupational Exposures at Niclear Power Plants: Tenth Anmual Report af the ISOE Programme,
2000 OECD, 2001.

Occupational Exposures at Nuclear Power Plants: Ninth Annual Report of the ISOE Programme,
1998 OECD, 2000.

Occupational Exposures af Nuclear Power Plants: Eighth Annual Report of the ISOE Programme,
19908 OECD, 1599,

Occupational Exposures at Nuclear Power Plants: Seventh Annual Report of the ISOE Programme,
1997 OECD, 1599

Work Management in the Niclear Power Imdustry. OECD, 1997 (also available in Chinese_
German, Russian and Spamsh).

ISOE — 5ixth Annual Report: Occupational Exposures at Nuclear Power Plants: 1969-1996, OECD,
1998,

. ISOE — Fifth Annual Repart: Occupational Expasures at Nuclear Power Plants: 1969-1095. QECD,

1957.

ISOE — Fourth Annual Report: Occupational Exposures at Nuclear Power Plants: 1960-7904
OECD. 1996,

ISOE — Third Amnual Report: Occupational Exposures at Nuclear Power Plants: 1969-1003
OECD_ 1995,

. ISOE — Nuclear Power Plant Occupational Expasires in OECD Countries: 1969-1892. QECD,

1994

ISOE — Nuclear Power Plant Occupational Exposures in OECD Countries: 1969-199] OECD.
1993,
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ISQE Information Sheets

Asian techmnical centre

No. 1, October 1995 Japanese Dosimetnic Results: FY 1994 data

No. 2_ October 1995 Japanese Occupational Exposure dunng Peniodical Inspection at
LWRs ended in FY 1994

No_3_ July 1996 Japanese Dosimetric Results: FY 1995 data

No_ 4, July 1996 Japanese Occupational Exposure dunng Periodical Inspection at

LWEsended n FY 1995

No_ 5, September 1997 Japanese Dosimetnic Results: FY 1996 data

No. 6, September 1997 Japanese Occupational Exposure duning Peniodical Inspection at
LWEs ended 1n FY 1996

No. 7. October 1998 Japanese Dosimetric Resulis: FY 1997 data

No_8. October 1998 Japanese Occupational Exposure Duning Pertodical Inspection at
LWEs Ended in FY 1997

No. 9, October 1999 Replacement of Reactor Internals and Full System Decontanunation
at a Japanese BWER

No. 10, November 1999 | Expenience of 17 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 Duning Pertodical Inspection at
LWEs Ended in FY 1998

No. 13. September 2000 | Japanese Dosimetric Results: FY 1999 Data and Trends

No. 14, September 2000 | Japanese Occupational Exposure During Peniodical Inspection at
LWEs Ended in FY 1999

MNo. 15, October 2001 Japanese Dosimetnc results: FY 2000 data and trends

No. 16, October 2001 Japanese occupational exposure duning peniodical inspection at PWRs
and BWRs ended 1n FY 2000

No. 17. October 2002 Japanese dosimetnic results: FY2001 data and trends

No. 18, October 2002 Japanese occupational exposure dunng pertodic inspection at PWRs
and BWRs ended i FY 2001

No. 19. October 2002 Korea, Republic of, Smmmary of national dosimetnic trends

No. 20, October 2003 Japanese dosimetric results: FY2002 data and trends

No. 21. October 2003 Japanese occupational exposure dunng periodic mspection at PWRs
and BWRs ended 1n FY 2002

No. 22 October 2003 Korea, Republic of: Summary of national dosimetnic trends

No. 23, October 2003 Japanese Occupational Exposure of Steam Generator Replacements

No. 24 October 2003 Japanese Occupational Exposure of Shroud Replacements

No_ 25 2004 Japanese dosimetric results: FY2003 data and trends

No. 26, 2004 Japanese occupatonal exposure dunng peniodic mspection at PWRs
and BWRs ended 1n FY 2003

No. 27, 2004 Achievements and Issues in Radiation Protection in the Republic of
Korea

European technical centre

No_ 1. Apnl 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 Dosimetnic Results: 1993 data

No. 4. June 1995 Prelimunary European Dosumetric Results for 1994

No_ 6. Apnl 1996 Overview of the first three Full System Decontanmnation
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European technical cenire (cont™d)

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

No. 9. December 1996 Reactor Vessel Closure Head Replacement

No. 10, June 1997 Preliminary European Dosimetnic Results for 1996

No. 11, September 1997 | Annual individual 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 (restncted
distribution)

No. 15, September 1998 | PWR collective dose per job 1994-1995-1996 data (zeneral
distnbution)

No. 16, July 1998 Prelinmnary European Dosimetric Results for 1997 (general
distnbution)

No. 17, December 1998 | Occupational Exposure and Steam Generator Replacements, update

(general distribution)

No. 18, September 1998 | The Use of the man-Sievert monetary value 1n 1997 (general
distribution)

No. 19. October 1998 [SOE 3 data base — New ISOE 3 Questionnaires recetved (since
September 1998) (restricted distnbution)

No. 20, Apnl 1999 Preliminary European Dosimetric Results 1998

No. 21, May 2000 Investigation on access and dosimetric follow-up rules 1n NPPs for
foreign workers

No. 22, May 2000 Analysis of the evolution of collective dose related to mnsulation jobs
in some European PWRs

No. 23; June 2000 Prelininary European Dosimetric Eesults 1999

No. 24, June 2000 List of BWR and CANDU sister umt proups

No. 25, June 2000 Conclusions and recommendations from the 2*® EC/ISOE workshop
on occupational exposure management at nuclear power plants

No. 26, July 2001 Preliiinary European Dosimetnic Results for the vear 2000

No. 27, October 2001 Anmuzl outage duration and doses in Furopean reactors

No. 28, December 2001 | Trends in collective doses per job from 1995 to 2000

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

No. 30, Apnl 2002 Occupational exposure and steam generator replacements — update

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

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

Wotkshop on Occupational Exposure Management at Nuclear Power
Plants

No. 33, March 2003 Update of the annual outage duration and doses 11 European reactors
(1993-2001)

No. 34, July 2003 Man-Sievert monetary value survey (2002 update)

No. 35, July 2003 Preliminary European dosimetnic results for 2002

No. 36, October 2003 Update of the annual outage duration and doses in Furopean reactors

(1993-2002)

No. 37, July 2004 Conclusions and recommendations from the 4™ European ISOE
workshop on occupational exposure management at NPPs
No. 38, November 2004 | Update of the annual outage duration and doses in European reactors

(1993-2003)
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TAEA techmical centre

No._ 1, October 1995 ISOE Expert meeting
No. 2. Apnl 1999 TAEA Publications on occupational radiation protection
No_ 3. Apnl 1999 TAEA technical co-operation projects on improving occupational

radiation protection mn nuclear power plants

No. 4. April 1999

[AEA Workshop on implementation and management of the ATARA
principle in nuclear power plant operations. Vienna 22-23 Apnl 1998

No_ 5, September 2000

Preliminary dosimetnic results for 1999

No._ 6. June 2001

Prelimunary 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 ISOE
Wortkshop on Occupational Exposure Management at Nuclear Power
Plants

No. 9. August 2003

Preliminary dosimetnic results for 2002

North American technical centre

No_ 1. July 1996

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

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

No_3, 2001 3-vear rolling average annual dose companisons US PWR., 1998-2000
No_ 4, 2001 3-year rolling average annual dose compansons US BWE. 1998-2000
No. 5, 2001 3-year rolling average annual dose companisons CANDU, 1998-2000
No. 6, 2001 .S, PWER 2000 Occupational Dose Benchmarking Charts

No. 7. 2001 J.S. BWR 2000 Occupational Dose Benchmarkang Charts

No_ 8, 2001 Monetary Value of person-REEM Avosded: 2000

No. 02-1. November
2002

3-year rolling average annual dose compansons US PWE. 1999-2001

No. 02-2. July 2002

3-year rolling average annual dose companisons US BWR. 1999-2001

No. 024 July 2002

IS PWER 2001 Occupational Dose Benchmarking Chart

No. 02-5_ July 2002

US BWE. 2001 Occupational Dose Benchmarkang Chart

No. 02-6. 2002

Monetary value of person-rem avoided

ISOE ropical session reports

First ISOE topical session: December 1994 ¢ Fuel Failure

o Steam Generator Replacement

Second ISOE topical session: November 1995 | e  Electronic Dosimetry

s Chemical Decontanunation

Third ISOE topical session: November 1996 ¢ Prnmary Water Chemustry and 1ts Affect on

Dosimetry
s ALARA Traimmng and Tools
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ISOE international woerkshep proceedings

North American technical centre

March 1997, Orlando. Flonida. USA

First Intemational ALARA Symposium

January 1999, Orlando, Flonda. USA

Second International AT ARA Symposium

January 2000, Orlando, Florida. USA

North-Amenican National ALARA Symposium

February 2001, Anaheim California, USA

2001 International ALARA Symposium

February 2002, Orlando, Flonda, USA

North-American National ALARA Sympostum

January 2003, Orlando, Flonda, USA

2003 Intemational ALARA Symposmum

European technical centre

September 1998, Malmé, Sweden

First EC/TSOE Workshop on Occupational
Exposure Management at Muclear Power Plants

Apnl 2000, Taragona, Spain

Second ECISOE Workshop on Occupational
Exposure Management at NMuclear Power Plants

Apnl 2002, Portoroz, Slovenia

Third ISOE European Workshop on
Occupational Exposure Management at Nuclear

Power Plants
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Amnex 2

ISOE PARTICIPATION AS OF DECEMBER 2003

Operating reactors
Couniry Utilitv Plant name
Armmenia Amenian (Medzamor) NPP Armenia 2
Belgmum Electrabel Doell 2.3 4
Tihange 1. 2.3
Branl Electrenuclear A/S Angral 2
Bulgaria Nuclear Power Plant Kozloduy Kozloduy 3. 4. 5.6
Canada Bruce Power Bruce A1, A7 A3 A4
Bruce B5, B6, B7, BE
Ontario Power Generation Pickering A1 A2 A3 A4
Pickering B5, B6, B7. B8
Darhngton 1. 2.3, 4
Hydro Quebec Gentilly 2
New Brunswick Power Point Lepreau
China Guangdong Nuclear Power Jount Venture Co__Ltd | Guangdong 1. 2
Qinshan Nuclear Power Co. Oimnshan 1
Lingao Nuclear Power Co., Ltd. Lingao 1.2
Czech Rep. | CEZ Dukovany 1.2, 3. 4
Temelin 1. 2 pre-operational
Finland Fortum Power and Heat Oy Loviisal 2
Teollistmden Voima Oy Olkaluoto 1. 2
France Electricité de France Belleville 1.

2
Blayms 1.2 3.4
Bugey 2 3, 4.5
Cattenom 1.2.3_4
Chinon Bl. B2, B3. B4
Chooz B1. B2
Crvaux 1, 2
Cmas1. 2. 3.4
Dampierre 1,2, 3.4
Fessenhetm 1,
Flamanwnlle 1.

[
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Golfech 1, 2
Gravelines 1.2 3. 4. 5.6

Nogent 1, 2
Paluel 1.2, 3.4
Penly 1.2

Saint-Alban 1. 2

Samnt Laurent B1. B2
Tricastin 1,23, 4

Germany Energie-Versorgung BadenWiirttemberg (EnBW) | Obnigheim
Philippsburg 1. 2
E.ON Grafentheinfeld
Tsarl 2
Brokdorf
Grohnde
Stade
Unterweser
MNeckarwerke AG, TWS Stuttgart Gemenschafis —
Eemkraftwerk Neckar,
Neckarwestheim (GEN) 1. 2
Vattenfall Europe/Hamburgische Elektrizitits- Brunsbittel
Werke AG (HEW)
Vattenfall Europe/ HEW and E.ON Kritrnmel
EWE Power Bibls A B
Gundremmingen B, C
Emsland
Hungary Magyar Vilamos Muvek Rt Paks 1.2, 3.4
Japan Holdaido Electnic Power Co. Tomari 1.2
Touhoku Electnc Power Co. Onagawa 1.2, 3
Tokyo Electric Power Co. Fukushima Dancli 1.2.3456
Fukushima Daim 1.2.3.4
Kashiwazaki Kanwa
1234567
Chubu Electne Power Co. Hamaoka 1.2, 3.4
Hokuriku Electric Power Co. Shika
Kansai Electric Power Co. Mihama 1,2, 3
Takahama 1.2.3.4
Ohil 2.3 4
Chugoku Electric Power Co. Shimane 1. 2
Shikoku Electric Power Co. Tkata 1.2.3
Kyushu Electne Power Co. Genkar 1.2 3.4
Senda 1.2
Japan Atomic Power Co. Tokai 2
Tsuruga 1. 2
Japan MNuclear Cycle Development Institute (JNC) | Fugen ATR
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Korea Korean Hydro and Nuclear Power Wolsong 1.2.3. 4
KEonl, 2 3. 4
Ulchin1,2,3. 4.5
Yongowang 1.2 3. 4.5
Lithuania Ignalina Nuclear Power Plant Ignalina 1.2
Mexico Comusion Federal de Electricidad Laguna Verde 1. 2
Netherlands | NV. EPZ Borssele
Pakistan Pakistan Atomic Energy Commission Chasmupp 1
Kanupp
Romania Societatea Nationala Nuclearelectnica Cemavoda 1
Russian Rosenergoatom Balakovo 1.2 3.4
Federation Beloyarsky 3
Kalimn 1. 2
Kolal.2.3.4
MNovovoronezh 3.4 5
Volgodonsk 1
Slovakia Slovenske Electrame Bohunice 1,234
Mochovee 1, 2
Slovenia Ersko Nuclear Power Plant Ermsko 1
South ESKOM Koeberg 1.2
Africa
Spamm UNESA Almaraz 1,2
Asep 1.2
Cofrentes
Santa Maria de Garona
Tnllo
Vandellos 2
Jose Cabrera
Sweden Barsebiick Kraft AB Barsebick 2
Forsmarks Krafigrupp AB Forsmark 1, 2. 3
OKEG AB Oskarshamn 1_2_ 3
Ringhals AB Ringhals 1,2.3.4
Switzerland | Kernkraftwerk Letbstadt AG (KEL) Leibstadt
Forces Motnices Bernoises (FIVB) Miihleberg
Nordostschweizensche Kraftwerke AG (NOK) Beznau 1.2
Kemkraftwerk Gosgen-Damken (KGD) Gosgen
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Ministry of Fuel and Energy of Ukraine

Khmelnatski 1
Rovnol 23

South Ulraine 1,23
Zaporozhe 123456

Unated Nuclear Electric Sizewell B
Kingdom
United Amergen Energy Company Clinton 1
States Oryster Creek 1
TMI1
Amencan Electric Power DC Cookl.2
South Texas 1, 2
Anzona Public Service Co. Palo Verds 1, 2.3
Calvert Chffs Nuclear Power Plant Inc. Calvert Chffs 1. 2
Carolina Power and Light Co. H. B. Robmnson 2
Entergy Nuclear NE Indian Pomnt 2, 3
Pilgrim 1
Exelon Braidwood 1, 2
Byron 1.2
Dresden 2_3
LaSalle County 1. 2
Limenick 1, 2
Peach Bottom 2, 3
Quad Cities 1. 2
First Energy Corporation Beaver Valley 1.2
Davis Besse 1
Perrv 1
Nuclear Management Company Duane Armold 1
Kewaunee 1
Monticello 1
Palisades 1
Pownt Beach 1. 2
Prairie Island 1.2
Pacific Gas and Electric Company Diablo Canyon 1, 2
PPPL Susquehanna LI.C Susquehanna 1, 2
South Carolina Electnic Co. Virgil C_ Summer 1
Southemn Califormia Edison Co. San Onofie 2.3
TX1I Electric Comanche Peak 1. 2
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Definitively shutdown reactors

Country Utility Plant name
Bulgaria Nuclear Power Plant Eozloduy Kozloduy 1, 2
Canada Ontano Power Generation NFD

Hydro Quebec Gentilly 1
France Electricité de France Bugey 1
Chinon Al, A2 A3
Chooz A
St Laurent A1, A2
Gennany EON Wiirgassen
Arbertsgemeinschaft Versuchsreaktor AVRE Jiilich
REWE Power Miilheim-Karlich
Ttaly SOGIN Caorso
Gangliano
Latina (GCR)
Trino
Japan Japan Atomuc Power Co. Tokai 1
Netherlands NCGEN Dodewaard
Russian Rosenergoatom Beloyarsky 1. 2
Federaton Novovoronezh 1. 2
Spain UNESA WVandellos 1
Sweden Barsebdck Kraft AB Barsebick 1
Ukraimne Mimistry of Enerpy of Ukraine Chemobyl 1. 2.3
United States | Amergen Energy Company TMI 2
Nuclear Management Company Big Rock Point 1
Exelon Dresden 1
Peach Bottom 1
Zionl 2
Pacific Gas and Electnc Company Humboldt Bay 1
Southem Califorma Edison Co. San Onofre 1
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Participating regulatory authorities

Countrv Anthority

Armenia Armmenian Nuclear Regulatory Authority (ANEA)

Belgimm Service de la sécunté techmque des installations nucléaires

Bulgana Bulgarian Nuclear Regulatory Agency

Canada Canadian Nuclear Safety Commuission

China China National Nuclear Corporation (CNNC)

Czech Republic State Office for Nuclear Safety

Finland Sateilyturvakeskus (STUK)

France Ministére du Travail et des Affaires Sociales, Represented by the Office de
protection contre les rayonnements 1onisants (OPRI)

Germany Bundesmimsterium fitrr Uniwelt, Naturschutz und Reaktorsicherheit

Ttaly Apenzia Nazionale per la Protezione dell’ Ambiente (ANPA)

Japan Mimstry of Economy, Trade and Industry (METT)

Korea Mimstry of Science and Technology (MOST)
Korea Institute of Noclear Safety (KINS)

Lithuania Radiation Protection Centre

Mexico Commsion Nacional de Seguridad Nuclear v Salvaguardias

Netherlands Mimstenie van Sociale Zaken en Werkselegenheld

Pakistan Pakistan Atonne Energy Commussion

Fomania Natipnal Commussion for Nuclear Actrvities Control

Slovakia State Health Institute of the Slovak Republic

Slovenia Slovenian Nuclear Safety Admimstration (SNSA)

South Africa Council for Nuclear Safety

Spain Consejo de Segunidad Nuclear

Sweden Statens stralskyddsinstitut (SSI)

Switzerland Office Fédeéral de I'Energie. Division principale de la Sécurité des
Installations Nucléaires, DSN

Umted Kingdom Nuclear Installations Inspectorate

United States US Nuclear Regulatory Commission (7S NRC)
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ISOE technical centres

European Fegion Centre d”étude sur I'évaluation de la protection dans le domaine
(ETC) nucléaire (CEPN), Fontenay-aux-Roses, France
littp/fisoe cepiiassofr
Asian Region Nuclear Power Engineering Corporation (NUPEC), Tokyo. Japan (until
(ATC) September 2003)
Japan Nuclear Energy Safety Organisation(JNES) Tokyo, Japan (since
October 2003)
hetp://www jnes Zo.1p/isoe/
IAEA Region Intemational Atomuc Energy Agency (IAEA). Vienna, Austna
(IAEATC) Apence Intemnationale de I'Energie Atomuique (ATEA), Vienne, Autniche
hrtpi//www-nis.1aea, org ‘tech-areas/ rw-ppss/isoe1aea-techi-centre hirm
North Amenican Region | University of Illinois. Champagne-Urbana_ Tllinois, TUSA
(NATC) hetp:/fwwiw natcisoe.org

International cooperation

¢ Furopean Commussion (EC)

» World Association of Nuclear Operators, Panis Centre (WANO PC)

Definitively shutdown reactors couniry — technical centre

Country Technical centre Country Technical centre
Armmemia IAEATC Mexico NATC
Belgium ETC Netherlands ETC
Brazil IAEATC Pakistan IAEATC
Bulgaria IAEATC Romama [IAEATC
Canada NATC Russian Federation IAEATC
China [AEATC Slovakia ETC
Czech Republic ETC Slovema IAEATC
Finland ETC South Afnica IAEATC
France ETC Spain ETC
Germany ETC Sweden ETC
Hungary ETC Switzerland ETC
Italy ETC Ukraine TAFATC
Japan ATC United Kingdom ETC
Korea ATC United States NATC
Lithuamia IAEATC
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Annex 3

ISOE BUREAU AND CONTACT INFORMATION

Bureau of the ISOE Steering Group

Mr. Jean-Yves Gagnon (Charr)
AT ARA Co-ordinator
Centrale Nucleaire Gentilly-2
4900 Boulevard Bécancour
Gentilly, Québec GIH 3X3
Canada

Mr. Watu Mizumach: (Chair-elect)

Director General,

Safety Information Research Division

Japan Nuclear Energy Safety Orgamsation (JNES)
Fuyitakanko-Toranomon Bldg . 8F

17-1. 3—chome Tomnomon_ Minato-ku

Tokyo 105-0

Japan

Mr. Carl Goran Lindvall (Past-Chair)
Barsebick Kraft AB

Box 524

§-246 25 Laddekopinge

Sweden

Dr. Seong Ho Wa (Vice-Chair)

Head, Radiation Protection Deptartment
Korea Institute of Nuclear Safety

19 Guseong-dong

Yusong, Taejon,

Republic of Korea

Mr. Borut Breznik (Newsletter Editor)
Radiation Protection Department. Krsko NPP
Vrbina 12

SI-68270 Krsko,

Slovenia
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Tel: +1 819 298 2943 (Ext 5165)
Fax- +1 B19 298 5660
E-mail: gagnon jean-yves(@hydro.qc.ca

Tel:  +81(3)4511 1900
Fax: +81(3)4511 1998
E-maml mzumachi-watam(@jnes gojp

Tel: + 4646 7240 00
Fax: +4646724580
E-mal- carl-goran hindvall@
barsebackkraft se
Tel: +82 42 868 0302
Fax: +82 42 862 3680
E-mal: shnaf@linsre kr
Tel:  +386 7 480 2287
Fax:  +386 7452 1006

E-mail: borut brezmk@nek s1



ISOE Joint Secretariat

Dr. Khammar Mrabit

Intemational Atomic Energy Agency

Division of Radiation, Transport and Waste Safety
P.O.Box 100

A-1400 Wien

Austnia

Mr. Brian Ahier

OECD Nuclear Energy Agency
12, boulevard des Tles

F-92130 Issy-les-Moulineaux
France

ISOE technical centres

Asia

Mr. Kazuhiro Komon

Asian Technical Centre (ATC)

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

3-17-1 Toranomon. Minato-ku,

Tokyo 105-0001

Japan

Europe

Dr. Christian Lefaure

European Techmical Centre (ETC)
CEPN

BP 48

F-92263 Fontenay-aux-Roses Cedex
France

TAEA Countries

Mr. Pascal Deboodt

TAEA Technical Centre (IAEATC)

Intemational Atomic Energy Agency

Division of Radiation, Transport and Waste Safety
P.O. Box 100

A-1400 Wien

Austna

North America

Dr. David 'W_ Mller

NATC Regional Director, ISOE

Amencan Electric Power, D.C. Cook Plant
One Cook Place

Bridgman. MI 49106

Ututed States

Tel:

E-ml:

Tel:
Fax-

E-mail-

Tel:

E-mul-

Tel:
Fax-
E-ml-

89

+43 1 2600 22722
+43 12600 7

: K Mrabit{@iaea org

+33145241045
+33 145241110
Brian Ahier@oecd org

+81 3 4511 1941
+81 3 4511 1998
komon-kazuhiro@)jnes.go jp

+33 158357908
+33 1408490 34
lefaure@icepn asso it

+43 1 2600 26173
+43 12600 7

p.deboodt@iaea.org

+1 616 465 5901 ext. 2305
+1 616 466 2661
dwmphd(@aol com



ISOE Working Groups (as of December 2003)

ISOE Working Gronp on Data Analysis

Jean-Yves Gagnon Gentilly-2 nuclear power station. Canada (Chairman)
Christian Breesch Electrabel, Belgium

Ingolf Briesen Kemkmafiwerk Obrigheim Germany

Philippe Colson EdF, France

Chrishan Lefaure CEPN, France

Momnica Gustafsson [AEA

Staffan Henmigor Forsmark, Sweden

Mats Hyelm Oskarshanmn Sweden

Jiangi Jiang Quinshan Nuclear Power Company. Peoples Republic of China
Bozena Jurochova NPP Dukovany. Czech Republic

Kan Kukkonen TVO, Finland

Teresa Labarta Consejo de Segundad Nuclear, Spain

Marc Maree Koeberg Nuclear Power Station, South Africa

Marco A Medrano Central Laguna Verde, Mexico

David Miller Umiversity of Illinois, United States

Stefan Mundigl NEA

ISOE Working Group Seftware Development

Wolfgang Pfeffer GRS. Germany (Chatrman)

Vowik Atovan Armeman Nuclear Power Plant Company, Armema
Momica Gustafsson TAFA

Tertius Earsten Koeberg Nuclear Power Station. South Africa
Christian Lefaure CEPN, France

David Miller Clinton Power Station, United States

Juan Jose Montesinos Consejo de Segunidad Nuclear, Spamn

Stefan Mundizl NEA

Seong-Ho Na TAEA

Maochun Yang Davya Bay NPP. Peoples Republic of China
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