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Abstract
This sub-project mainly collected, interpreted and investigated the

evaluation techniques on the greater-than-Class C low-level waste
(GTCC LLW) package, storage and transportation during nuclear power
plant decommissioning process from the decommissioning technical
reports of USA, Japan and Germany. Simultaneously, we had
summarized decommission reviewing organizations, procedures and
practices from these countries, and propose preliminary recommendations
of the evaluation techniques on the GTCC LLW package, storage and
transportation during nuclear power plant decommissioning process for
reference. The key-points of this study are divided into three parts:

(1) Collected and analyzed the sources and amounts of GTCC LLW
during nuclear power plant decommissioning process.

(2) Collected and analyzed GTCC LLW package, storage and
transportation operations/safety requirements during nuclear power
plant decommissioning processes from the decommissioning
technical reports of USA, Japan and Germany.

(3) Recommended GTCC LLW safety control key-points in Taiwan.
Keywords: Nuclear Power Plant, Decommission, GTCC LLW
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Country Reactor Type MWe Years Shut Reason
net operating down
Germany Greifswald 5 VVER-440/V2 408 0.5 11/1989 Partial core melt
13
Gundremmingen A BWR 237 10 1/1977  Botched shutdown
Japan Fukushima Daiichi 1~ BWR 439 40 ap011  Core melt from
cooling loss
Fukushima Daiichi 2 BWR 760 37 3/2011 Ccé’gﬁng T(‘)i'st from
Fukushima Daiichi3  BWR 760 35 3/2011 gggﬁng rl‘:)es'st from
Damage from
Fukushima Daiichi4 BWR 760 32 3/2011  hydrogen
explosion
Slovakia Bohunice Al Prot GCHWR 93 4 1977 Core damage from
fueling error
Spain Vandellos 1 GCR 480 18 mid Turbine fire
1990
Switzerland St Lucens Exp GCHWR 8 3 1966 Core Melt
Ukraine Chernobyl 4 RBMK LWGR 925 2 4/1986  Fire and meltdown
USA Three Mile Island 2 PWR 880 1 3/1979  Partial core melt
2 PR B AR B 6 T g 2 Hed
Country Reactors MWe net Years operating Shutdown
each each
Armenia Metsamor 1 VVER-440/V270 376 13 1989
Bulgaria Kozloduy 1-2 VVER-440/V230 408 27,28 12/2002
Kozloduy 3-4 VVER-440/\V230 408 24, 26 12/2006
France Super Phenix FNR 1200 12 1999
Germany  Greifswald 1-4 VVER-440/V230 408 10, 12, 15, 16 1990
Muelheim-Kaerlich PWR 1219 2 1988
Rheinsberg VVER-70/\VV210 62 24 1990
Italy Caorso BWR 860 12 1986
Latina GCR 153 24 1987
Trino PWR 260 25 1987
Japan Fukushima Daiichi 5 BWR 760 33 2011
Fukushima Daiichi 6 BWR 1067 32 2011
Lithuania  Ignalina 1 RBMK LWGR 1185 21 2005
Ignalina 2 RBMK LWGR 1185 22 2009
Slovakia Bohunice 1 VVER-440/V230 408 28 12/2006
Bohunice 2 VVER-440/V230 408 28 12/2008
Sweden Barseback 1 BWR 600 24 11/1999
Barseback 2 BWR 600 28 5/2005
Ukraine Chernobyl 1 RBMK LWGR 740 19 12/1997
Chernobyl 2 RBMK LWGR 925 12 1991
Chernobyl 3 RBMK LWGR 925 19 12/2000
USA Shoreham BWR 820 3 1989
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- prot= prototype, exp= experimental, * = ran approx full-term

MWe net e .
Country Reactor cach Start-up operating Shut down
each
Belgium BR-3 Prot PWR 10 1962 24 1987
Canada Douglas Point Prot PHWR 206 1967 17 1984
Gentilly 1 Exp SGHWR 250 1971 6 1977
Gentilly 2 PHWR 638 1982 30 2012
Rolphton NPD Prot PHWR 22 1962 25 1987
France Bugey 1 GCR 540 1972 22 1994
Chinon Al Prot GCR 70 1963 10 1973
Chinon A2 GCR 180 1965 20 1985
Chinon A3 * GCR 360 1965 25 1990
Chooz A Prot PWR 305 1967 24 1991
Brennilis EL-4 exp GCHWR 70 1967 18 1985
Marcoule G-1 Prot GCR 2 1956 12 1968
Marcoule G-2 Prot GCR 39 1959 20 1980
Marcoule G-3 Prot GCR 40 1960 24 1984
Phenix * FNR 233 1973 37 2010
St Laurent Al GCR 390 1969 21 1990
St Laurent A2 GCR 465 1971 21 1992
Germany Juelich AVR Exp HTR 13 1968 21 1989
Uentrop THTR Prot HTR 296 1985 3 1988
Kalkar KNK 2 Prot FNR 17 1978 13 1991
Kahl VAK Exp BWR 15 1961 24 1985
MZFR Exp PHWR 52 1966 18 1984
Groswelzheim Prot BWR 25 1969 2 1971
Lingen Prot BWR 183 1968 10 1979
Niederaichbach Exp GCHWR 100 1973 1 1974
Obrigheim * PWR 340 1968 36 2005
Stade * PWR 640 1972 31 2003
Wuergassen BWR 640 1972 22 1994
[taly Garigliano BWR 150 1964 18 1982
Japan Fugen Prot ATR 148 1978 24 2003
Genkai 1 PWR 529 1975 40 2015
Hamaoka 1 BWR 515 1974 26 2001
Hamaoka 2 BWR 806 1978 25 2004
JPDR Prot BWR 12 1963 13 1976
Mihama 1 PWR 320 1970 45 2015
Mihama 2 PWR 470 1972 43 2015




Kazakhstan
Netherlands

Russia

Spain

Sweden
UK

USA

Shimane 1
Tokai 1 *
Tsuruga 1
Aktau BN-350
Dodewaard *
Obninsk AM-1
Beloyarsk 1
Beloyarsk 2
Melekess VK50

Novovoronezh 1

Novovoronezh 2

Garona
Jose Cabrera *
Agesta
Berkeley 1-2 *
Bradwell 1-2 *

Calder Hall 1-4 *
Chapelcross 1-4 *
Dungeness A 1-2 *
Hinkley Pt 1-2 *
Hunterston A 1-2%

Oldbury 1-2%

Sizewell A 1-2 %
Trawsfynydd 1-2 *

Wylfa 2%
Windscale
Dounreay DFR
Dounreay PFR
Winfrith

Big Rock Point*
BONUS

CVIR

Crystal River
Dresden 1

Elk River
Enrico Fermi 1
Fort St. Vrain
Haddam Neck*
Hallam

Humboldt Bay

BWR
GCR
BWR
Prot FNR
BWR
Exp LWGR
Prot LWGR
Prot LWGR
Prot BWR

Prot
VVER-440/V210

Prot
VVER-440/V365

BWR

PWR

Prot HWR
GCR

GCR

GCR

GCR

GCR

GCR

GCR

GCR

GCR

GCR

GCR

Prot AGR
Exp FNR
Prot FNR
Prot SGHWR
BWR

Exp BWR
Exp PHWR
PWR

BWR

BWR

Prot FNR
Prot HTR
PWR

Exp sodium
cooled GR

BWR

439
137
341
52
90

108
160
50

210

336

446
141

138
123
50

49

225
235
160
217
210
196
490

11
234
92
67
17
17
860
197
22
61
330
560
75

63

1974
1965
1970
1973
1968
1954
1964
1968
1964
1964

1970

1971
1968
1964
1962
1962
1956-59
1959-60
1965
1965
1964
1967
1966
1965
1971
1963
1962
1975
1968
1962
1964
1963
1977
1960
1963
1966
1976
1967
1963

1963

41
33
45
217
28
48
19
22
24
23

20

42
38
10
26
39
44-46
44-45
41
35
25
44
41
26
41
18
18
19
23
35

=

35
18

13
29

13

2015
1998
2015
1999
1997
2002
1983
1990
1988
1988

1990

2012
2006
1974
1988-89
2002
2003
2004
2006
2000
1989-90
2011-12
2006
1993
2012
1981
1977
1994
1990
1997
1968
1967
2013
1978
1968
1972
1989
1996
1964

1976




Indian Point 1 PWR 257 1962 12 1974

Kewaunee* PWR 566 1974 39 2013
Lacrosse BWR 48 1968 19 1987
Maine Yankee* PWR 860 1972 25 1997
Millstone 1 BWR 641 1970 28 1998
Pathfinder Prot BWR 59 1966 1 1967
Peach Bottom 1 Exp HTR 40 1967 7 1974
Piqua Exp Organic MR 12 1963 3 1966
Rancho Seco 1 PWR 873 1974 15 1989
San Onofre 1% PWR 436 1967 25 1992
San Onofre 2% PWR 1070 1982 31 2013
San Onofre 3% PWR 1070 1983 30 2013
Saxton Exp PWR 3 1967 5 1972
Shippingport Prot PWR 60 1957 25 1982
Trojan PWR 1095 1975 17 1992
Vallecitos Prot BWR 24 1957 6 1963
Yankee NPS* PWR 167 1960 31 1991
Zion 1-2 % PWR 1040 1973 25 1998
Sturgis FNPP PWR 10 1967 9 1976
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Upper core
support plate

>/ Top fuel guide

/— Core shroud

Core support plate
Ve pport p

Core shroud (baffle)

?. Lower core barrel

/~ Reactor vessel

| —Lower core support plate
|— Thimble tubes
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hABY FEMS G, 2 RES K970 F WL R GTCC
2 A2 ERAAE~mE ~ s, ¢ NRC &£ DOE 2 #
WM 2Z RN G HRZE2FTEF LT }éufﬂ?? o B R 2 g LT
NUREG/CR—130 (PWR) [1] # NUREG/CR-0672 (BWR) [2], &
3t BWR #7152 7 2 Bk - %% T F, WNP-2, 1155-MWe GE
FRE, & 7% F RREE 30 &£, %< R4 (core shroud) z
PREL A 2 *’xﬁﬁ%w 7Y LR Fe-55 ¥ Co-60 %
Wi 23 EisE P TgrE, A L RPREZ Ni-59 2 Nb-94 &I g
P S A e, B2 AT, BlEAeA T e RS
NUREG/CR- 6174 [3] € #-* %% T Mz LLW 2 #fad - [ E
2 B
Class A: 514,723 ft®, 14,575.3 m® (96.37%)
Class B/C: 19,152 ft?, 542.3 m® (3.59%)

GTCC: 2441, 6.9 m®(0.05%)
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0.5
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RADIDACTIVITY dnormalized ta unity sl ¥ EEPY)

Component (quantity)

Core Shroud (1)
Jet Pump Assembly (10)

Reactor Vessel (1)
Cladding
Shell Wall

Sacrificial Shield (1)
Inner Shell
Reinforced Concrete Region
Outer Shell

Steam Separator Assembly (1)
Shroud Head Plate
Steam Separator Risers

Top Fuel Guide (1)
Orificed Fuel Support (193)
Core Support Plate (1)

Incore Instrument Strings (55)
Control Rod (185)

Control Rod Guide Tube (185
ota

Estimated
Activated

Volume (m3)

3.75
0.076

0.428
15.26

.19
.30
.22

~
oW

.841
.376

.310
.0036
.54

.00026
.0019
0.0024

oo nNo o oo

10

Radioactivity per
Component (Ci)

L2z MG H st

tEstimated Total
Radioactivity (Ci)

6.30
2.00

8.65

3.01
3.63

.61
.12

DD -

X
X

6
10
10°

2
10
10°

log
109

10

3
102

10
103
109
10

6.30 x lof
2.00 x 10

2.16 x 10

1.66 x 10
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Reactor (1175 MWe) 5 %% T &, #>> GTCC LLW 2 # 2 g
Hv¢ w55 GTCC LLW % lower core barrel, thermal
shield, core shroud, lower grid plate %, NRC #'ts2#73[4]
-t

%4 F Rz LLW 2 #f it — f§ § 2 £

Y

~’

Class A: 280,934 ft®, 7,955 m® (96.47%)
Class B/C: 9,900 ft’, 280 m® (3.4%)
GTCC: 368 ft3, 11 m® (0.13%)

L
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Specific Activity (Ci/m)
Full- Total Uimiting long-Lived Nclides  Limiting Sort-Lived Nclides
Burial  Density Specifii Less Than
Vlue Volue  Activity(@) 5-Year  Waste
Reactor: Camponent m @) Cim) M Mo Frc 6k Wi mflife Class
Pressure Vessel Cylindrical Wall 108 37.0 518 - L%0? - — aaa0 2200 ame? A
Vessel Head 57 12.1 0.8 - %05 - — 68102 3403 7.0 A
Vessel Bottam 57 5.3 19 - 6800 - — 16a0? 8103 1 A
Upper Core Support Asserbly 1 1.5 6.7 - 1%03 1Lx05 - 2400 3.ox0l a0a0 A
Upper Support Colums 1 1.4 7 - 2002 1aae?  —  2eaot 3.2a  a2a0l A
Upper Core Barrel 6 0.4 250 - 7.0d0) sox0d - 9,002 L2 1Lsa® B
Upper Core Grid Plate i 0.6 050 - Lot swe? — 1sao® 1sal®  2aaet
Quide Tubes 7 L 83 - L Lot - ngaol 2aad® a0t A
:' Lover Core Barrel 9 5.4 121000 - 3ax0! 240 - aaxd® saa0® et (b0
i Themal Shields 17 1.3 moo - ol 2x0! - 4oeaet s.0x03 6.6t (i)
t
¢ Core Srowd 1 16 21500 - 607 430° - 705 9 Lmed  (b)
| Lower Grid Plate 1 0.5 110700 - 30 220 - 40a® 500" 65400 (b) |
" Lower Spport Colums 3 0.4 s00 - 7000 50x02 - 9,0 1L 1sact ¢
Lower: Core Forging 3 4.7 52 - 10t Lwied - nga®  2.4x0! 32 B
Miscellaneas Internals 23 4.6 4% - 12000 8x0% - Lea?  2.0a0! 26000 B
Bio-Shield Concrete M 7010 3 - Lot - - 50?2 1.2x102 29000 A
Reactor Cavity Liner 14 2.0 5 - Laa? - - a0 22107 4ead® A
(a) From Table 5,1,
(b) Waste exceeds Class C Mimits because of high concentrations of i, 63, and %o,
(c) By placing this weste in a container with other vaste of low specific activity it
might be possible to dispose of the container under Class C restrictions,



% K EPRI #ua#g iz 72 % [5], #7822 SAFSTOR % ¥ %,
it &R et pEliit g DECON #fie, & = %3 LA,
ﬂ" 660 MWe BWR ¥ % %4, F B Bp 2R
## 40 £ {5 (90 % Capacity factor) Hi3le- E2LBHTEA N o JLIE
4% % #p e RIEAR S GTCC, R A7 i 04 1 5 SAFSTOR #-
THIFI 60 £, mnEX P Ez Co-60 @ ’F‘,.’E'. BT AR 5 R
T iR P2 105 24 2R 5]~ GTCC, fr 7r ik 2k 7E 2% el 3 4
(GTCC) & %k 229w fl4r — A2 id2, " 14T 3523 &4 4% (concentration
averaged) i & -

Ik

% = ~660 MWeBWR %4 & ~r BRE~ 2 &

Component Mass (kg)
Steam separator 15,436
Core shroud 37,694
Top fuel guide 5,429
Jet pumps 5,683
Core support plate 9,298
Orifice fuel supports 5,366
Control rod guides 9,549
Activated RPV wall—cladding 161,210
Sacrificial shield (steel only) 77,364
Total e 327,029

4 B NRC #* GTCC LLW z #% & & T2 & ¥ 2
NUREG/CR-1640 [6]4F 4 ¢ , $t % PP @ Fr B Ew- G ¥, - B
PWR ¢ % ~ 36,000 ton % 4# 4 %, ~ 700 ton 4F, ~ 20 ton 48, ™ %
~180,000ton R4, H¥Y 4 % g;?;;d FE R 18% 2 S A4 e
BWR - # gﬁi¢76+,'éﬂ)pz?‘r S AR 35% & s
é_iiiﬁq‘fsﬂ#ﬂﬁo 20 iﬁrag,ﬁﬁ;@aﬁﬂ R R
PF2GEZRM G, @7 7 - BRpFET T PWR 82 BWR ¢ “4
2% > 2 ”(scaling method) NEEFREFTGE,
HEAEEFTLGE, AT RIFFTZ3E 5!

P 2/3
M = M{—J
Pr

fe I‘—"K'; Cil) s
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Y9 M 32 TR, P S (MWE), r f 4 44 TR - %
(scaling factor) T % (P/P)?®> % ~ % 1000 MWe BWR %% T i ¥
BB AR E, A4 SHTAGEY IEMZFER, B9 548
B 3 gz r - Rt P 28, A4 GTCC LLW 2 7
BMEA o Bk s 1000 MWe PWR %4 @ v il =< 7

bz FEF AL e FEM Y NRC ¥4~ f§ H 2 55 GTCC
LLW 2.2 &, g Rz # & (= MWe)k 1t - B F]F 4ok - - #7157 o

P @ b

4y
Th

2 N~ ~BWR %4 TR F BB 3 - E2E R

Total Co-60 10 CFR Part 61
Activity Activity Classification
Component Name (Ci) (Ci) Status
Vessel Internals
Shroud Assembly 2.67E+05 1.11E+05 C
Top Guide Assembly 1.19E+05 4.72E+04 GTCC
Jet Pumps 1.38E+04 5.12E+03 C
Shroud Head & Separator Assembly* 4.32E+03 1.53E+03 B
Fuel Support Castings 2.51E+03 1.39E+03 B
Core Support Grid 1.05E+03 5.80E+02 B
Control Rod Guide Tubes 2.28E+02 1.27E+02 A
Incore Guide Tubes 4.83E+00 2.68E+00 A
Steam Dryer Assembly <1 <1 A
Control Rod Drive Housings <1 <1 A
\Vessel Internals Subtotals 4.08E+05 1.67E+05
Reactor Vessel Assembly
Vessel Cladding™” 517E+01 2.22E+01 A
___Reactor Vessel Wall** 2.11E+02  1.76E+01 A
Reactor Vessel Subtotals 2.63E+02 3.98E+01
Grand Total 4.09E+05 1.67E+05

* Includes appropriate portions of core spray sparger, sparger piping, and miscellaneous
vertical piping.

*# Does not include closure head weight.

LA

Ik

7‘
2

i

% 4 ~BWR %3 TR el

o

Material mass (t)

Gategory Concrete® Ferrous metals Aluminum Copper
Activated 176 327 N/A N/A
Surficially radioactive 123 8,668 58 N/A
Suspect 0 3,025 N/A 52
Potentially cleared 281,000 19,374 2 62
Clean 73,700 2677 10.7 580
Total 355,000 34,071 70.7 694

N/A - not available

? Based on concrete density of 2.4 g/cm’
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FOLCPWRAF RETAGEY AL FE
Category Concrete Ferrous metals Aluminum Copper
Activated — 306 — _
Surficially radioactive 284 3,672 —_ —_
Suspect — 2,525 5.4 52
Potentially cleared 142,50% 23,255 2 62
Clean 36,894 6,311 107 580
Total 179,681 36,069 181 694
3 L - “GTCCLLW 2 ¥ 275442 5355
GTCC LLLW GTCC LLW
Reactor Tvbe Waste Volume Activity
yp Estimating Factor | Estimating Factor
(m*/MW(e)) (Ci/MW(e))
BWR 593 x 107 545x 10"
PWR 9.36x 107 4.07x 10"
2 W DOE A H fiir2 4R 4 [8]¢ & * ‘1 WLFSF, AT
PWR: 9.40x 107 m3/MWe
BWR: 6.03 x 10° m*/MWe

v T B

L

N AL
%

]

# W3R 77 (2008) & 7 3
o3z bt aag A A L 2

>2 GTCCLLW 2 % 7 * 2
B T2 B [9]F 2 A

L g o

2 L= s ?é{ﬁ T F 3 Bt E R 3 TE 2. GTCC LLW ﬁ?ﬁf
Category Number of GTCC LLW Packaged Volume (m®)
eactors
Stored (BWRs) 7 7.07
Stored (PWRs) 9 51.46
Subtotal Stored 16 58.53
Projected (BWRs) 35 201.60
Projected (PWRs) 69 621.78P
Subtotal Projected 104 82338
Total 120 881.910

*From Schelling et al. (2007a) (Appendix H). "U.S. DOE (2007a) indicates a total volume of 871m".

Detailed
analyses presented in Schelling et al. (2007) (Appendix H) that support this report uncovered an additional twenty-
three cubic meters in the projected category for this waste.

EPRI [10] %37 @

:!’_L;ro

R TR LLW 2 B4k G- v, 7

T
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AT LN

B3 E R FEAR

-~

2. GTCC LLW =zt &

In Storage Projected Total Stored and Projected
Volume Activity Volume Activity Volume Activity
Waste Type (m?) (MCi)" (m?) (MCi) (m%) (MCi)
Group 1
GTCC LLRW
Activated metals (BWRs)* - RH 7.1 022 200 30 210 31
Activated metals (PWRs) - RH 51 1.1 620 76 670 7
Sealed sources (Small)d - CH el - 1,800 0.28 1,800 0.28
Sealed sources (Cs-137 irradiators) - CH - - 1,000 157 1.000 157
Other Waste® - CH 42 0.000011 - - 42 0.000011
Other Waste - RH 33 0.0042 1.0 0.00013 34 0.0043
Total 130 14 3.700 110 3.800 110
GTCC-like waste
Activated metals - RH 62 0.23 6.6 0.0049 13 024
Sealed sources (Small) - CH 0.21 0.0000060 0.62 0.000071 0.83 0.000077
Other Waste - CH 430 0.016 310 0.0062 740 0.022
Other Waste - RH 520 0.096 200 0.17 720 0.26
l'otal 96() 0.34 510 0.18 1,500 0.52
Total Group 1 1.100 1.7 4200 110 5.300 110

2 ow o RS R 2R e R 2 GTCCLLW céfit £
Activity at Activity at Time of
Category # Reacto:s Shutdown Availability
(Ci) (Ci)

Stored (BWRs) 7 7.01E+06 2.19E+05

Stored (PWRs) 9 2.00E+07 1.15E+06
Subtotal Stored 16 2.70E+07 1.37E+06 (3.5MCi)"

Projected (BWRs) 35 2.00E+08 3.07E+07

Projected (PWRs) 69 2.42E+08 7.68E+07
Subtotal Projected 104 4.42E+08 1.08E+08 (110 MCi)°
Total 120 | 4.69E+08 1.08E+08 (110 MCi)

AFrom Schelling et al. (2007) (Appendix H). Activity in this table is a subtotal of eight tracked radionuclides which
gives a reasonable estimate of the total activity after six years of cooling; "Activity at availability in this report is the
activity at 2019. U.S. DOEL (2007a) Table ES.| reports a total stored value of 3.5 MCi which is the value at 2007,
“U.S. DOE (2007a) reports |10 MCi which is the rounded value for projected activity at the time of availability.
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% L7 CEPRI 3 £ W% R TRz LLW

Plant Name
Connecticut Maine Rancho San Onofre
i 3
Waste Ty Yankee Yankee Seco Unit 1 Trc()i: ?)ﬁ
ft3 (m?3) ft3 (m3) ft3 (m3) ft3 (m?)

3,754,572 3,224,000 608,713 1,680,558  Not
ClassA  (106,318) (91,290) (17,237)  (47,588) Available

1 4
e TR olies i B

ClassB&C  (293) (600) Available
Greater
N N N
Than Class |° tbl i .|°th s7e(1) 88() .|°th
C (GTCC) valiaple vallable vallabple
o 3764926 3244000 612375 1681704 275,000

(106,611)  (91,860) (17,341) (47,621) (7,790)

NTHERS BRIAGRAEL GTCC 2 kgl v ®p
(1) Maine Yankee % g

Maine Yankee +2 ¢ F it # 820 # w1 & j% % Maine Wiscasset > 5 —
B ez w R KF BE S F 5 27100MWE fo 7 # % 4

860MWe - % ] 2 Maine Yankee "% <3+ 3 = 7 &5 » 2005 & 4~
Maine Yankee & B = = *x R4 & F me 75 ek ie1 i' > 2005 &
0 ! “%i“’”f (el I %im“f R H I ER R m‘ﬁé? ’

’T I (S e 0 EPRI & & %**}*;\“/T‘ Renis s » BT
3B KB R T k7 R mwm@% 5
BN IR e et iR 5 £ £ ¥.363,000 /F;?’ R4 F BIFE (L T70% o
*iFiE $531F %k 20% 0 10%2. GTCC pvi3 & ISFSI - B+ 53 1.964
million Curies (7.267E16 Bq) » & # % Bi#ix ik 2% » * #ix Ja:F % b
15% > 83%2. GTCC ETT# A ISFSI, 2 &+ = o

fie & GTCC # %% g5 1% & > Maine Yankee 5 # m“,f Y
wiEE- B |5F5|(111‘Tz TRF R T EF G ad) - TR
7o ISFSI % — % 248 (canister) b’%%&ﬁvﬁk‘,{é A NN e

TN

B KR GTCC il o F BN N E M ap e plEEEF)R 4
RIS T s ﬁn@ug ?rkﬁo AR 2 e ]

VAR %ﬁ(ﬂfﬁ’kﬁlﬁ”ﬂﬂ& *”fi 5 7 GTCC » & & i
* { FFRAGTCC 7 Bk & K+ "‘J*f it - 3+ 43 Yankee Rowe
AR ERTBF RO RS A G R F RN
GTCC Al fi¥ » |SFS|g.fwﬁﬂnaq FEO R ERRY 4B BRI F
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* % PWR I /3 1 3 % B4R R 0F > 39 HH i R aR4E

oo R R Yo 2 G Bda RS 0 e B & S ISFSI
FB BRI OEAF R PP W sk AT A FRN B E
% eh g F® 0 Maine Yankee p 2R %2 i ciCurie § £ .53 ihe B F1E
TRBPE D AT 2047 R F BFEN LTRSS
&R % 1,964,000Ci (7.2668E16Bq) -

GTCC ﬁfi%ﬂz» w BAE7AE B ~ ISFSI P » GTCC #id% ~ %
Behl (T3 3 BN ek ka- ML m & ’»’*%'m;‘?m?#i
e— R4 o g w B GTCC # 75 » ISFSI & > %3+ d%Eie 7 60 4yt
%éﬁéﬁﬁﬂﬁﬁo

o gl ke o m?iﬁgk s % GTCC> ¥ %] i* GTCC
e N F o feip— R ¥ o4 d 30 ak 0 3T GTCC e ISFSI % *6 @ 1§ 3
PeE > F1 5 GTCC 22 3 g ¥ ﬁx B3 astitanieE o

# Yankee Rowe ' (i 42 7 § ¥ 31 & ihdF s K FaefEp > >

g

BFZEP I AR AL ST FERCIRFTL AR A
PNEBRSAR PR > 2 ST 358 5 &R DHE - 2002

£ 8V ERBRAFE ZRGFEE RN EE o d Freas D
B 5B 4 F A Barnwell B ¥ 34+ 0 4 * Savannah (7 ok % 1€ s

B 32003 #5 % F RERS F Eiv i Maine Yankee 4t ? 06 ¥ ¢
2 Barnwell -

% L - 3+ Maine Yankee RPV 7 3] {5 2 & & 22 3% it |4 %] £
| Shipped in RPV | Shipped in Stored in Total
' i Casks (3-55s) ISFSI
Weight ‘ 70% I 20% 10% 363,000 (Ibs)
Activity | 2% i 15% 83% 1,964,000 (Ci)
L | | =

(2) Shoreham % &

Shoreham _% &% — Iiﬂirf“/f A EET R FE

e i
T “,ftxifﬁfaé/z%ﬁ.’uiiq"

FRER R £ mf # ¢ (NRC)
B ¥ Prks g o 1t Shoreham k4 7 s NRC # B A5 f % A7
2 Heg % T 5 Shoreham %_- & 848 MWe 57 BWR 7 & > ¢ Long

Island Lighting Company #7:£ ¢ » % 1985 & I 1987 & & &7 cid & Jp)
ol KT A T‘ R E BATTRRAD R p e ¥ RO R A RS
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SN

PR AR EY

R g St T 5 602CI > H P
i CE R EZAAE Y 32
.J.

PAE e B s R E e R D
>
‘:

person-rem > @ F B x B R H P IR 2k ?*-'J % 0.6person-rem -
Shoreham & By e % 5 #Epcedg 54 F1 & T R E 2 # Hi & GTCC

Al VAT
(3) Big Rock Point & A

Big Rock Point 7 F: #_67MWe 7 BWR » % 1965 3 1997 & ¥
Consumers Energy = & f # &4 o 3% T Bod TR 2 K3 F)E o
Fl F R B2 H P e iR AR EEY s
6,805Ci(2.5E13BQq) ° M E M em Flzo - H_pL AR F R B @ &

PR G LEW - REAFR 'Fmﬂq'lrﬁ ES KR

f“’ii“’%ﬂﬁ %2 Wi ¢ (NRC): % T AR B2 R LR
7# é‘F’V”*«Fm"{f&%ﬁ LA A GTCC  che it p |3 bt @ oo
HH P AR EE D b BRI LR
(Independent Spent Fuel Storage Installation, ISFSI) - p = GTCC 47 4L
7 A (S 0 A - RO EE PR VAL AERT T o
(4) Yankee Rowe & B

Yankee Rowe % i}  {vii g # A Yankee Atomic Electric
Company-4g 5 -k 3 3] (Deep Pool Reactor-3, DPR-3) ¢ & 54 f& -
%+ 1957~1960 #iE:¢ > 1960 & B 4pi8d > 50 B o XK hd ik
PWRmH’ﬁ“%|FBMWMOF@$W%@?W?§Zﬁﬁﬁ
Eoiptfritamt R AL Bt S - A2 “,f 7 Yankee Rowe
T Bk 7% < 45 (core baffle) 5 % 3% X a4 B B RHEL T B TR
4e Connecticut Yankee f- San Onofre Nuclear Generating Station
(SONGS)1 5t » dgtr S He ok 2RI * Sl nte 2 & -

Yankee Rowe 5 B & J& & p 3% i»,f“i,c,c K (GTCC) et o 2 Yo
Wl RS e Rt @R ) B PR o B

A28 GTCC &t 4 I!*?“f TR FIWERBY > FRN A EHF

%#@uwww’“ﬁﬁﬁmﬁﬁﬁaﬁﬁﬁﬁwfWFowﬁ”k
et B G T o gt P e it 2 <t (fuel assembly sized, FAS)& %
B> GTCC Hi 3 & & (7 lmgk e 2] » *» 2| {823 — B &F Wiz BT
LAY BT o
(5) Connecticut Yankee & &



Connecticut Yankee (CY) Haddam Neck 7 %: = New England 7 %
jvg; ]_?ﬁ]b'ﬁ@‘ffﬁ , f#—a,#l?]@ 3 KN e + L }g SALR ' :‘i%@ru N ;ﬂ
EwEY B2 s Ve R § o Connecticut Yankee 3 H - %% >
Z3 B 2w 5o e Haddam o ik ks 525k 0 A w i BLROR K R E 0 3R
T E ,;1825MWt£ 619MWe - T e e 35 1 d ER-KVE R
E (PWR) ¥ e & & & & & 3L (NSSS) ~ CY 4 =z fie & FAS(fuel
assembly S|zed)' ia‘%@ 7 GTCC #3#L+7 &) » FAS & 347 < %7 1
gL fm 1E s ZR S Bap it 22 T Kk ek e 3~ FAS @*ﬁ%ﬁt‘ o#“ ¥4 FAS

AR, - BEEHE(F F 26 B FAS R ITEE) 0 £ 5 = B S IusD
FURT O R g ¢ ?Tx%fé IR A ?Tn%ﬂﬁ LR %—5’ ISFSI
K R E L ARk < 4 BB GTCC w LEELE

o B3 A ekl B - AT A %% B 2(DOE) g
B B -85 3 GTCC Al end 4 3o 8L o
A 2001 & chE K 0 B Rk 3 e A > FAS 4. iE IR
gkl @ oo e d R AR FEMY F SR AL ApE S
R T R R AR g—“/ffxf”f“‘; e g o 3HEER O - BRSO
(s
E

LS

e ISFSI e Rt 3 (VCCS)® - %7 GTCC A
P e . GTCC 2 Z &4t FE T RETF Fen
+E FEHFAIVCCs FPb v @ * p NP 2 i F B o 8
Maine Yankee T i thfz cigfltiz 2 2 vt 2 2V st FR > 3E
WRAEF S S BPER A A2 5 s B o CY EH 8o
GTCC 4L » #-T % » & < g e FAS (Fg 103t %l e 12 % 0] )% 4
# o #-- L2 B FAS H_v3F GTCC 27 = fia = a7 2] 1% 2 » 3
FERP oY F AL TERS 0 AL PR R @
B Ao At B R T PRI R AL
(6) San Onofre Nuclear Generating Station Unit 1 & &

San Onofre Nuclear Generating Station Unit 1 (SONGS 1)&_ - A
410MWe PWR(& B = &) & B> @ s € @ 4 2 & (Southern California
Edison Company)#73 (80%)% f # % & - H 4¢3 20% 5 San Diego Gas
& Electric Company (SDG&E) = & #7475 3% T Fp 1968 & B 47 ¥ 18
g > 301992 & 11 % A A B BP oﬂff)u T4 1999 & E B » » 2001 =
20 BN R B F R ERRA P R B U 3 (T
¥ %A 2001 & fouk R 4

fie & GTCC # %2 75 GTCC it ¢ Jaff it » R iten(T X
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M) pos L Jo izt E R e F B alp s L 4F 4 (core support
barrel)(£ & 5 2 3§) - iz GTCC & it mm)i..qp 331,000 curies
(3.31E16Bq) » % ik £ %8 i+ & 1188% o H ¢ 1§k (baffle plates) e+ & =
% 195,000 curies (1.95E16Bq) » it4 >3¥% GTCC /= A& 57 59% - f#r&
GTCC mfternim v £ .93 31,400 7#(14,255 = '1) o @71 & 0>
PR RIS R A R F L ke Bt GTCC Bt - & Ryt
T RAISFSI o & Eipi 3 F R =henE £ WAL A 0 AR 2
L %7 e GTCC it » EF gt A 3ene {50 PeaE R o ﬁ%xﬁg
42 C #f(GTCC) R £ 2 » 5 ROl 75 3 B > i34 GTCC A2
hREG H R auE AN > IS EE D] ISFSI o B SRR
- A3 » KB DOE Rl 3% 0 PR PR R ’ﬁ%"’fi’éC
S(GTCC) A 2 » #r R T3 3 % 0 ipit GTCC A2 il
W E R AuE AN o (S B i T ISFSI 0 B (S NE A R -
A2 3 > LB 8 e DOE Bk %% o

(7)Rancho Seco & A

Rancho Seco & 3% 7 fr G —*ﬁ &_Sacramento Municipal Utility
District (SMUD) » #_- );i_r) Babcock and Wilcox (B&W)#73k 2+
913MWe 2 it gt PWR - >+ 1975 & B 4% £:8# > £ 1989 & 6 * &
d oo AL AT e F '&f’r’«a/\ SAFSTOR ;% i » #1247 4% m"/T‘
?)’ifl_\$ k2 #%;?,F“u“r"f o ¥1 H 13 1P 4Pt & > Rancho Seco R

R EREEEApY G r? L/ TN UGN PN LS R N
Fim LT gﬂt“f’ﬂf dwm{ REE PR E RS o E
TF TR ART R o

SMUD #-p 3Rk 22 3 & 4 ch B 2 C s fefl » 5~ 7 FRp R
% ¥ @ 2% 2 Chem Nuclear 8-120B :# % 48 « GTCC AL P2 » —
PR BE I ISFSI ? o GTCC(#7x 7 B)HE it 5y & 30
WEAL A o

i R A bl4eTrojan & B8 5 GTCCH % » F s ER4 7 &
—dee o Fipe EnTIEERARL CHafd > @ ”‘é FNP Rl e
BEARIE P2 ARG NH TR R RERI VBRI FTE T e =

Three Mile Island) %+ GTCC s 4 %/amﬁﬁ,ﬁé% HY e g
2t

w5 (T
;—élri’”’#: B m/a%ﬁ‘(ﬁ—l‘;_ 24 @/}% ) ’ K;i;g XE‘-f‘I—lz lLlL 24 ]‘»: Iac o
R LA ﬂﬁw % R T A2 GTCCR tafp fFalirs = 2

Bl @7z od &4 7 VR RE EES FAR AR IR 0 H
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GTCCeg 4% < o

o S AREE R RDTRE BT - R GTCC 2 ff

‘ . »Fx | ... _ |GTCCE&
B e TRE FREE (MWe) E & (%)
% ® | Maine Yankee | PWR 560 | 1972-1997 44
% ® | Yankee Rowe PWR 167 1960-1996 11
g | Commecticut T oR | 610 | 1068-1996 33

Yankee
% ® | Big Rock Point| BWP 67 1965-1997 11
% ® | Rancho Seco PWR 873 | 1975-1989 11
% ® | Humboldt Bay | BWP 63 1963-1976 11
£/ | SanOnofre PWR 436 | 1968-1992 14
& |- By el BWP 636 | 1978-2017 36

(PS:pt % d Bz w35 GTCC 4.4 11 =)

Number of Canisters
]

Paine Yankee Yankeese Rowe Connecticut Humboldt Bay Big Rock Point Rancho Seco
[MuAC-Lrpas] [ C-naPC]) Tankee [HI-sTAR] [Fuel [MNUHOMS]
[MNAC-RMPC] Sobutions]

Site

Bl oz~~~ B2 I,E?]“,lf ~ R GTCC z 1§ #c
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2-2 p 55

oA

T R AT S R A 4 R s

sk Y

55

B & st

PUER (LLERF) ~ Moty FER (L2 BRF) ~ it
Woest g R (L3 B4 ) 346
B A R B (LY) R R AR BRE 2 —ﬁ-"%**iﬁ Fov3 T 50

3 100 2 R ER R Al Fek 0 T T p 300 E 24 o MO ET A
B4 (L2) 2R Skl — AR BT REH & i TR S
Fee 0 T ERI300 £ =4 oo R MEOTSERR F (L) C AR R A — AR
B3GR ¥ i P30 = 50 & -
EB AR, poAAKE2Z L1 &0 GTCC LLW 4o + ~
BT o
oA OURERE P A2 TSRS B R Rl R
ENEY S
A5 i ek i BRI Bl | R 2
TP A R K
A 5235 FAY FReE A R PR
(EE
[
2 3 p ii—bi :}\’){ B R 4‘@. = ‘L < X
P B A \i;}%ﬁ * ‘%E % ) i /di g PUF Rk
% (k) PR
Wi g~
e r i | FR
%
# o, 21 SF — 4= kg o
Yo NI | & i
4';” GTCC B {E )@\’i Fe N I * i FP%
- (Hull-end ,
X - 4= ¥ 3 . V%1
. piece)
Yucca Mountain
v R ]
BRASTIE | B | e I ol
B b (SF) Rk
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(1) # 3% 4 % b (Hamaoka) % it # TR 1~ 2 BB (BWR)Z R 61 : %
A PER 5 2009 # 1 % 30 p ~2036 #

WA R R 1976 A en 1l B8 s o A KEHE T 55
o1l 5 h 19744I 6" 20 pETATRA 02547 1978 & 37
28 pEFER o His 32005 & 17 28 p F'wpginp T 7@t
55 B 4n 2 mj_% fed 2 12 B RIS T HE R ARG F R
* oo Flm H|ZZEL AR 4L SRR o &Y 200941 1% 30p %
j‘g o
P FenE g3 nEMaRERY R TR R
FRRBAIrEL ‘.m‘/%é’%%%%"f XL 7@3? Wt s H G Fw kA
e bk SR AR M T 2R REK T G JedR PO AR
W R AT R R ‘;i R R T ki

BFE BRI TR L ‘Fﬁrﬁl&% MR EREF RS K
b AL e "f SRR PBETR mt&f*ﬁ"ﬁ% ~ix om LL(GTCC)Ax it
H R A 2 £ % 200 ¥ > 4Bl T e

%,

7

1%

ﬂ\-
(E»,évmﬁ

Low-level radioactive waste Approx. 17,000 tons
Reactor pressure vessel

Waste with a Waste with a Waste with an

relatively high level of relatively low level of extremely low level of
radiation (L1) radiation (L2) radiation (L3)
Approx. 200 tons Approx. 2,200 tons Approx. 14,000 tons
-Incore structures In-core structures -Main steam pipes
Top guide Steam dryer -Feedwater pipes
separator Core shroud Steam separator -Turbine parts
Core plate - Recirculation pump -Other metal and
Te e parts rete s
op gui etc. "R v o - conci items etc.
Core shroud water pump parts etc.
Core plate

Bl I ~AEP w1l 25pAd 2 LLW

(2) p & L4 (Tokai) it 3 R AL 2 B8 (GCR)Z & bl & % Aesz e
52001 # 12 7 4 p~2018 & 3
Pk AP TR RS T R F R R
SPN G 16 6F KW 20 1966 & 7 0 25 p Miny £ 0 Lp
j‘ﬁx—?}mr‘? ErF T A 1998 37 31p o4 31Ex B w
Gy £ AFHF T E S 290 f 672 F KWh o T3 i 1%
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62.9% > 1998 # 5 ? B4niETE BREPN * EFEF Pplaped iv R 2
2001 & 3% 29 p »B-F BREBEP FHERL 2 20152001 & 6 7 =7
Hr NP T R AT e TE AR 22000 £ 10 4 p > 9
By ek REEFREFEZ > wpAEAA LT R FRER
B Y ¥ 2001+ 122 4p B F'”%[;\lﬁio
(3) ¥ F (Tsuruga)t it & & A 1 L (BWR)2 % ) ¢

REin g a1y - B 341MW‘$‘v’J< E R R Exds >t 1970
EoH P AETEPPF REEZ- o204 E RS FFETET
f#f b R R T 0 R 2016 E BERCR % o AR MR IR
2 RF EEZEFLSFT O AeB S~ o

l Profile of Tsuruga-1 ]

First LWR Plant in Japan (BWR2 Mark-1)
Will be ceased operation in 2016

ecactor Buildin

Turbine Building

il
RPV 0l i %
rev leo oll s
PLR Pump . b e
- Man made
Ap— rock

Bl = (TP asd TRl er L H

Decommissioning Work Flow for LWR |

B - ~LWR “,ﬁ%&‘}ﬁﬁ
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Radiological Characterization of Tsuruga-1

-

Classification of Radio-activity Level

B~ ROF P s TR L BAS e 4 55 B A 4 )

Gk p e TR GTCC Bl Flded + 4 o
d AL d TUGImE BES F4xL > 8 GTCC ehE 48+ o

2 A4 p A RRSTRGTICC R 2 h

& GTCC £ #
] F TR L F kR g - AL ==
p A Hamaoka-1 BWR 560 1974-2001

200
p A Hamaoka-2 BWR 806 1978-2004

p A Tokai-1 GCR 137 1965-1998 20
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2-3 1% R.5%

mW#%ﬁﬁﬁﬂﬁmﬁm@J*ﬁﬁ%*mwﬁomﬂiwﬁ
hEES  REFAANIUSY - AP 2 E S Y b
2022 & 2_ >0 Beth o FRE F 2 T i kg, Energiewende | 5T
R R by BT REA 2D &2 (DA A G2 15 ~(38
TR TR) BAREAK TR L E QR ARV EES 0 RER TR
TAET AL EES SOEIR Q)1 N 4 R PR F E M e 1.2 el
o R AL ERRY S - RS @R PR PERAR L
MEATAECE b B ERT S G)VRP: SR g ¥
B oA KBS AR

(1)Stade(PWR) & Wuergassen(BWR)#% it & § RPV 2 p iR it %
2]

Stade(PWR)% i3 % % 472+ 21w i (¢ 7 4p< P 350 1)2 47
R2t4 7 > irh GTCC ehRPV %2 p 3R 237722 # ﬁgm JER 4
FRlL 2 d T U FEAL & 200 0 H 2 4R oo

On-site activities:
09 - 12/2004

Cut mass; 22 tons

110 CRGT

(L=410 cm, D=27 c¢m)
18 jet pumps

(L=320 cm, D=19 ¢m)

Remote handled cutting under water
in spent fuel pool

Pulling-out and pre-cutting by band saw

Final cutting by nibbling and packing
into primary cask

Drying of casks and inserting into 200I-

2 ‘ drums
Nm oleuttubss  etoumos and CRGT 00 N e e - —— - - - -

B 1 - Stade 7 TAUCH R E 2 ATFES AL (F e IR F
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» 40 T-bolts
Total mass: 8 tons
Separating from steam-water-separator
~Cutingof Rhoitsosmg rbangd sav=————=—=n

1
¢ Packing of cut parts into primary cask and after 1 g
\Uryinmmumm——-——-——-——-—l

Order receipt: 10/2005

Engineering & procurement: 7 months
Cutting & packing: 7 months
UW-cutting in set down pool

Y Yy ¥V

Core cover was dismantled later on

Cutting of web plates via shearing
Separating of cyclones via compass saw
Cutting of median support ring via pot saw

Y'YV Y

Separating of stand pipes via compass saw

» Cut mass: 35 tons (120 cyclones)

——

P Compacting of cut parts using an 1
\ UW-compactor, packing into 2001 drums !

Remaining Internals

sot down
pool

» Order receipt: 04/2006

» Finished: 12/2008

» Total mass: ~ 55 tons

P On-site-dismantling in 2 phases:
7~ = Prrase=|=12/2000= =1 2067 =
: Phase 2: 03/2008 — 12/2008 |

post segmentation
and ing

D

B - Stade 1T A R E AR AR (G p )P
27



PRV E R R LT ESB ARASAFER - R
(Phase 1)4-4F7 # & f 3R 2 35240 Bl - - #7575 % = F&E(Phase 2)
R T AN IR R RAoR] L D e o PR S 85 W0 AR

K~ 200 A 2 dpfip oo

» Phase 1: Mobile internals in set down pool

Core cover (remaining from steam-water-separator)
Upper core grid
Lower core grid
Core Instrumentation

-> Packing into primary casks & 200! drums

» Cutting of core cover

Water Abrasive Suspension Slicing - WASS
(cutting speed ca. 50 mm/min)
Compass saw

Hydraulic shear

Packing of calotte segments Cutting of spray heads Cutting of core spray tube

Post segmentation of core spray Cutting the outer ring of core
tube cover

Bl - -~ Stade 1 T ff I (7T A B 20 4743
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» Phase 2: Rigidly installed internals in RPV
< Core Shroud saw for horizontal cut ‘

¢ Components close to RPV-wall

e.g. sample magazines, standpipes of feed water
sparger and jet pumps

- Packing into primary casks & 200l drums

gl
saw for vertical cut ]

Final cutting of standpipe

First cut on core shroud Cutting of core shroud in RPV using a band saw

—

W -+ - - Stade ¥: T ACF RIEF AT AP IR 2 4TfE

I Wuergassen(BWR)K,ért P ErATES A et(e 2R p
M) ApM AT B = o7 o B P gk GTCC en RPV % 2K
R ATRE FRPN O AR e P ¢ v i ArdT iR RPV 2 3R
Eit e wl i 32092 160 W 0 4 & o 200 o H 2 sk oo

Disposal
Area of
steam dryer, Decontamination and
steam-water-sep. Mmelting Totak:
contaminated R ——
Thereof:
56 flange pieces
Area of Packing and conditioning 173 wall pieces
fuel into Konrad Containers 23 nozzle pleces
contaminated & (KC) 18 pieces of core shroud
activated e

Complex cutting due to various nozzles.
Eln- Adapted grippers with force and form lock.

B -+ = -~ Wuergassen (7" % * 47 fF % 3] i (5 o 3R )

1
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» RPV data
+ Total weight of cylindrical part: 320 tons
¢ Height: 15 m
& Cut segments: 252 pcs.
¢ Packing for final storage (29 KC)

» Applied cutting techniques

+ Water Abrasive Suspension Slicing
« Water pressure: 2000 bar
« Material thickness: 137 mm
« Cutting speed: 20 mm/min
+ Band saw (for RPV flange)
« Cutting height: 1100 mm
« Flange thickness: 425 mm

Requirement: in-situ cutting on air

+ Wirgassen RPV + Internals

« Dismantling and packing of Internais (2003-2009)
« Total mass of 160 tons

« Dismantliing and packing of RPV (2008-2010)

« Total mass of 320 tons

Bl = ~Wuergassen GTCC 2. RPV 2 p R e it35f22t 4 2 £ i
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(2)Greifswald (VVER) ¥t R &t RPV 2 p 8% it 2 X ) !

Greifswald (VVER)% 3 E 2 AT Al e # (¢ 3 RPV, Core
basket, Reactor cavity and cavity bottom, Protecting tube unit and
Annular water tank % Jg < p 3R i2)2 Ap Rl FbIE 2 P G E - A7
CHp(GTCC)Masf g R 47 ¢ K7 FRM o W— L £ B3P ) 4o
T TSR o

P42 C #7(GTCC) Mot M A 3 47 ¢ %5 B - 4 B 448 F b
Witz bt B 30 107Ba/g 2 & e s 2 P IRE B F <

5] % 2000mm-~1600mm % 1450mm:- » 5 & B = 180mm £ 210mm -
E!_‘“ T R2REF Y RO TEINE RlG 4R B R 30mm gk + P AR
Ao @ Y RIRAIER* B & 20mm e04n 4 AR R o ST At ag R M
% 107Blg 2 it e R 10 R Mﬁﬁa hIMEEF CFARk 2
B R KA ERPS 200mm s B¢ B RRKAHKZ BAE S
35g/cm o TN EEF R R 2 F R BN It (4o Core basket,
Reactor cavity, Part of the protecting tube unit 3;)% LY R RS
H %.«ﬁﬁﬁ ohip] B P T A b B B T 108|3q/g Bl § 354 ok 4o

¥ KB E PIRE TR L <A % 5 2660mm~2260mm 2 2060mm -
A B R RS 280mm o MR LAk ZE L RGE LR R S 2.25g/cm? 4
Mgl e A e

%+ Greifswald (VWER)F &% RPV % P 2% % 2 2cbdid o5 E;
Pl EGd P FFEE - F BREMINLE S M4(Co) &
45 (Ni) ~ 45(Mn) 2 45(Cr) z £ 2. B 279 48 7 4% 4% (Austenitic steel) » %
w4 4% (Ferritic steel) #7 22 = - Greifswald (VWER)— 5482 F i B e i ¥
R st s B (B E v 3 &, Mass specific activity) 2 445 7E 1t 3
LSRR &% - R L S ld 7
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% = L ~Greifswald - 542 F BB 2 H = FE s n R (FE
vL g &, Mass specific activity) 2 44487 it 3 s 4% a8

Maximum activity Average activity
Component Sum “°Co Sum “co
(Ba/g) (Ba/g) (Ba/g) (Ba/g)
CB core basket with facetted ring 2.1 E4+09 6.7 E4+08 2.0 E+09 6.4 E+08
CB core basket with cylinder 2.4 E4+09 7.5 E+08 1.2 E4+09 3.7 E+08
CB core basket with bottom plate 9.8 E+08 3.0 E+08 3.4 E+08 1.0 E4+08
RPV core area with basic metal 3.0 E+07 2.3 E+06 1.0 E+07 7.7 E+05
RPV core area with plating (unit 3 and 4) 6.6 E+07 2.2 E+07 6.5 E+07 2.1 E+07
RC core area 5.5 E+08 1.8 E+08 2.5 E+08 8.5 E+07
RC cavity bottom with upper pipe unit 3.5 E+06 1.2 E+06 1.5 E+06 5.0 E+05
RC cavity bottom with pipe unit 3.7 E4+05 1.2 E4+05 7.8 E+04 2.5 E+04
PTU protecting tube unit with bottom plate 5.8 E+08 1.9 E+08 2.2 E+08 7.0 E+07
PTU protecting tube unit with pipe unit 1.7 E+07 5.4 E+06 2.7 E+06 9.0 E+05
. Unit 1
Nuclide — -
Austenitic steel Ferritic steel
54, -
Mn <0.1% 0.6 %
*Fe 43.1 % 87.2 %
*Ni 0.2% <0.1%
N 23.1 % 0.8 %
[} -
Co 33.6 % 114 %
% 3k 2 il 4 e ﬁ; ;2 B Iw XA 2 )f; ; R
gy b2 F ‘*“”h‘n‘w R 5 RS Y R L L R o TEAN: S
o 2, P 2, N ;3 ) = A + — 712
B ERE > VURER L2 B A FHBE T A 2 L - A
T

% = L+ - ~Greifswald - 5.5 & B e it 2 & {553 £

Dose rate (mSv/h)
Component 50 cm 100 cm 200 cm
reactor cavity 2.9E+04 1.8 E+04 8.4 E+03
core basket 1.6 E+05 9.7 E+04 4.5 E+04
protecting tube unit 2.6 E403 1.1 E403 4.1 E+02
reactor pressure vessel 3.0 E402 1.9 E+02 9.3 E+01

Ryp AL 2 £ ~FERIPWR A& & 22 fA 2 H st 4 ’}‘ﬁ
“+57 > Stade a%w@ga% PWR 2|+ it & §1(640MWe » & #& 31 41)’ ¥
H QN IR &P J&rg%wﬂw/ﬁzp @ = B 4% (Core shroud) ~ K’h_i’kbf
(Lower grid plate) ~ %% <~ & (Lower core barrel) ~ # & F:I(Thermal
shields)% 58 p » # 7 NI—59[58Ni(n,y)v‘ FEL S LFHTHFSFE]
Ni-63[62Ni(n,y)v‘ FET > X 100 £]0 2 Nb-94[®Nb(ny)* &
oL EP 2 FEILRAAN CHTL UG A L AL C AT iy
Mﬁ% 2% P DOE i * %5 %]+ > PWR : 9.40 x 10° m*/MWe » =
¥ H GTCC 884 & 4.6624m° » B3k 1m® 4 & 7.8 wii(tons)[% & s 4w
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3 % &%%iﬁ%iﬁ(Fe)%ﬁ%’*' 11 Fe enig R ] % 7.8tons/m® 7 % 2t B 2
Pl] p]H GTCC £ & 5 36.3667 #f(tons) o p #n p $R e i* 5 85 v » 7]
p GTCC it 36.3667/85~42.8% -

P ikypAEE 22T ~FERIBWR A Q’bliiﬁ?ﬁﬁ"k’ﬁéiﬁd‘
{4 B 7o - Wuergassen T B> BWR A+ it % Fu(640MWe > 38 &
22 F)> FQLH IR 2 ¢ 3 & Bk KR S Yoo RIHF (Core shroud)~
R FR 7 8 2 (Top fuel guide)» i 45 » 47 £ 2. ¥ W DOE # * 4z #]+
BWR:6.03 x 10° m*’MWe>+ 13+ & # GTCC ¢ £ % 16.556 = (tons)

¢t GTCC ik 16.556/160~10.3% - % #jc & 2 g WEB “f Rt
2. GTCC Bprig @4 = L = o

F - L 4R e 4r‘ 2w GTCC &£z 415
X ) +5 GTCC £ &
TR E FIE® i i
]!E] % A v ),;‘:% e (MWG) kﬁ (\'—'fliﬁ)
ey Stade PWR 640 1972-2003 36.3667
# B | Wuergassen | BWR 640 |1972-1994 16.5560

bd - Az ArHARAERCZ2EEFERS OO R
o e B ILW(T GTCO)#E Ff > FIE G KR ML & & § 4
X FREB(GCR) -7 3 F BE(FFNR) ~ £k F B EHWR)E ; &
BB TACE T A 2 ChoozA 3 RAPWR TRy > L& 7 5 § 24
FFEEGCR) s -7+ F BEEFNR) ~ £-k34F B EHWR)%E - 7]
P HRA D VA2 AT ZBRRC ERE FRGRT R B
PWR ~ BWR #¢ 4} » 4e F 2R F% - )“,\— B TR RIp AL 2 3
P DOE # * 5% %]+ » PWR : 9.40 X 10° m*/MWe ; BWR : 6.03 x 10
m MWe 2+ & # GTCC B4 ™ 4% = L = #7157
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%::43~ﬂ@ﬁ—&—%ﬁﬁﬁ\%\ﬁ%&?&ﬂ%%PWR~
BWR 2 3¢ iz GTCC #

oy 3 H
PWR: 9.40 x 10°* m¥/Mwe %% 7]+ (Scaling factor) ki iﬂd} (Scaling fecon)
3 3 3 3+ & GTCC(tons)
BWR: 6.03 x 10 m"/Mwe 3+ ¥ GTCC(m") 3
If 1m°~7.8tons
Germany
Reactor Type |Mwe OF:Z::ISO” m® tons
Gundremmingen A BWR | 237 10 0.357278 2.7868
Muelheim-Kaerlich PWR |[1219 2 0.572930 4.4689
Kahl VAK Exp BWR | 15 24 0.054270 0.4233
Groswelzheim Prot BWR| 25 2 0.007538 0.0588
Lingen Prot BWR | 183 10 0.275873 2.1518
Obrigheim PWR | 340 36 2.876400 22.4359
Stade PWR | 640 31 4.662400 36.3667
Wouergassen BWR | 640 22 2.122560 16.5560
France
Chooz A |ProtPWR|305| 24 | 1.720200 | 13.4176
Taiwan
Nuclear Power Plant1#1| BWR [636| 40 | 3.835080 | 299136

dRBHERA R FRERRL G RN 27 2
FPREMIE BT ARFL P ETRIFZTEHE S AR B

—

2-4 IAEA #3* GTCCLLW 2 4242 GTCC £ 2 w3+

IAEA $432b 4 Bk 3 4o 2 F=? H A 4T [11]:

(1) Exempt waste (EW) % 4 }%H d

(2) Very short lived waste & % 8 224 ‘2ol : dp - & & b e
SRR EHIZ R

(3)Very Low level waste (VLLW) 2t txps gt & 284 £40 2 = 4
Mg F A EERY RS TR, VR AN N
AL

(4)Low level waste (LLW) psggsdl: & 32— & 5 > £ 4 %
e FHELEE RH L BF, SRR TR L2 E
HEeFWEFLIC-SF & o

(5) Intermediate level waste (ILW) © Fegfl: 77 ~ 2 & L R IP A
(= 2 £ cdalpha 5 2 $58)2 B, s p vy £ Tt Ak
}3 AR S N ,éq =

(6)High level waste (HLW) 3 FFmcfl: 2 < 3040 5 % il z H i 3
LR RN Yo
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4"qu“LLW 2 LW 2 & B, IAEA { Z&ILW 3 @@%@é;f
BEfgAE <3 2mSv/h, ptapacia & ok g K f@w,ﬂ P
2 # Afe (1on exchange resins), % i§ ¢ F B2 f@ﬁ R i o
IAEA $3tctl o 88 H o 7 2 x4 f:@—’ L F Hp e .&;1‘ 35
2 B om TRl I, JAEAE £ RV O E TRk Side % - Loy
m ILW & GTCC LLW #g%fr ok = LT Ao e

TR R R, R E AR REAL LW BE ¥ T
LR AL, A HN D g2 3 BPWRT Bz ILWE R i ikt
27#FE[2] A RTAA - BB N R 2 RFF G AR
B Mz BN e R R R IV AR A ILW2 F o - @
IAEA # 3 ~ ILW 2 F* fiEik z‘;’& # ¥ x & % ILW-SL (short life)
ILW-LL(long life), #+r4p >t % B, IAEA#-~ A £ 9 3551 @
ﬂ%uWiWkéW%ﬂ&%
(cladding, hull, end caps)% £ /&, ™ % H s 3xbq g 2 ~ 2 > B
PWR 2 71 #0 fde 2 RS04 4ot % BWRIHE 5 0 K5 - o1
R~z ERRGbEE RN, B AT EF BELMER RO T
ILW, m 2 Hi 1 %242 Am BeE ¢ F3cshE 4R 5 ILW -

W’
\4. 7~
(™
. &
4y

™

tAaZLEHE2 AP

ﬂd\
o

HLW
high level waste
(deep geological disposal)

ontent X

ILW
intermediate level waste
(intermediate depth disposal)

LLW
low level waste
i (near surface disposal)
VSLW
} very short lived
waste
} (decay storage)
VLLW
very low level waste

(landfill disposal)

EW
i exempt waste
| {exemption / clearance)

B I ~IAEA $iaortz 2 8
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% =+ w ~|AEA £ F FP AR A S i

International Atomic
Energy Agency Waste
Categories

U.S. Waste Categories

High Level Waste

High Level Waste

Intermediate Level
Waste

Greater-than-Class C LLW

Low Level Waste (LLW)

Class A, Class B and C LLW

Very Low Level Waste Class A
Very Short Lived Waste Material held for decay
storage

Exempt Waste

Liquids/Air: Effluent releases
Solids: Case-by-case analysis

% = +31I ~IAEA ILW

14

2% F GTCCLLW 73 £ #%

Waste Type Estimate for

Maine Yankee - US Rancho Seco - US
(U.S. Selected European (860 MWe-PWR) (913 MWe-PWR)
Classification) Plants (m?3) (m3) (m3)
Very Low Level
and Low Level 2,911 90,650 17,244
(Class A)
Intermediate
Level 2,459 570 93
(Class B and C)
Greater Than
Intermediate 109 Not Available 1
Level (GTCC)
Total 5,479 106,610 17,348
Decontaminate : L Decontamination of
Decommissioning Buildings and Lite Dego_ntammahon Buildings, Little
: of Buildings and il
Strategy Equipment to Equi Decontamination of
quipment ;
Clearance Levels Equipment
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AN

SR REATERAR CHFRBRAFLEXFE T
B2 EE2RRET HVRI2FHRL

R R PN o f AT A 2 2 17 Rk Ae GTCC 3278 3
u@,%o%m_ﬁSO N2 EEéﬂ«%ﬁ&’
Ry IRy SRR ﬂP i o A2 C AR #(GTCC) T H
g:gé,f‘;.;)i;g B RIEE BT E R AT c F WA RS LR
$o4-GTCC Ax A 4 3055 4157 1 3 40 2~ % B9 2 52 54w 7 0
LLL«‘% ERNACH S 2@ org B2 Tl % 38 5 % sp %dtdm 7 k3o, o
TR A MR RiAF o RRL E G RHHF
2K ORE URTER E PG R TR R R @ LR
Fasvobapp ot o A km B g Rrhi@id 2 s o Rt i fadk g
TE Fefep AL R 7 R FRERE BEE R
B ABERIHFIRARI LY DTG TR TF“?F%FF"I;
ARG RS T RUR R ER O E R F D R EEE
8 e
i BIN(DOE) i # 4 73 B < B R » g 3 BEY kB
GTCC A AL 3|4k 5 #""v" ¥ T 3 pT F (Monltored Retrievable Storage,
MRS)z% 5 & ISFSI %% GTCC AL -DOE = # B § 7 i+ it * 2
@%ﬁgﬁ,ﬁﬁgw%ﬂw»hwame’ﬁ*&%&r&%w%
BEFTE FOT AN Ribdrie o P E e Y A K&l GTCC

’}.‘
*fm
._\..
e
<

g
q
!

BeflpE > GTCC BR E 378 Env o SR 37 27 082 &
ISFSI 2% & % ¥ H> & ﬁﬁ%“¢ﬂ%£*i%§°““hﬁ€%*
ik

GTCC AN F BLZ I B HAL T - DREGFHE LEFLF
APROCE ST EAERF S ARt GTCC @xﬁAUN » 35 PR
F gLz GTCC Afliy FYRFA A LR ;@_ AP
% > & 474r £ (Safety Analysis Report, SAR)# SAR & WHE R
Wiﬁ?‘%%ﬁmiﬁﬁ’ikimﬁk‘ﬁﬁ‘?ﬁ‘%ﬁiﬁ
# GTCC AL E £ & F o &% }_Mﬁ;ﬁ L %:i GTCC A #len
CRERIE R Sl Sl HE Kz A% FE -4 NRC 10CFR Part 72
eI T AL NI= AL | GTCC )%M' 3~ ISFSI(# 2% K HtPy) » 20t
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74 GTCC fefl 75 » ISFSIe T 3% 5 £l R AR LRF 542 C &7

ﬁ%ﬁ@@%g,+mam@wﬁ?@ﬁé%ﬁ? LK AR R
oo FERARG o AZ LA ERARFS EFELRA
hooh AR RAAFE KT EL R
oA A% R 7 i G
ACe2 %48 |4 Co-60(5.3 &)~ Cs-137(30 #) ~ Sr-90(28.1 ) b "
MAEBS) | $AEHMARASR - s
3 et
B(EL %4 + | 4 Co-60(5.3 &)~ Cs-137(30 #) ~ Sr-90(28.1 &) f& BAM T H
BRITL) B Ae AT RTL ZEREE
s # C0-60(5.3 &)~ Cs-137(30 &) ~ Ni-59(8. % &) ~ , N
Cllei X %4 04~ PUDAT ~ Cr04 ~ NILE3 3% 56 1 & 4 32 & 3 5o | FAMTE
NP l\ib;M PU-241 - CM-242 ~ Ni-63 ¥ i & 4532 % & & Sl e
. AEHRBEL 73 & 8 Ni-59 ~ Nb-94 ~ Co-60 7% g1k Ap
i&_‘cg%jig) it £ » 4t Co-60(5.3 &) « Cs-137(30 4 ) ~ Sr-90(28.1 | % *ciedt | I % 2 it
(% Ris EYP B S A KRR e
EFREPERTRTE S LS B XM F RER
SAFSTOR, ™ Flj # BIFc P B B ¥ i F W A2 2 TR 2R

Flo w2 F iR BT BB PR PROR (Y @ OR )R E R E, 3
R EIRG 2 B A FRA 2R T Ay, F Rancho Seco
Fw AR LLW2 k% eh, # s T f3d# GTCCLLW £ % il
F 33 2. ISFSI (Independent spent fuel storage installation), 4- @]+
= #771 [13] -

2 24 FRYRR R TOR(E 2015 #)

Reactor Type L.ocation Ceased Status Fuel
Operations Onsite

Big Rock Point BWR Charlevoix, Ml 08/29/97 ISFSI Only * Yes
Crystal River 3 PWR Crystal River, FI. 02/20/13 SAFSTOR Yes
Dresden 1 BWR Morris, 1. 10/31/78 SAFSTOR Yes
Fermi | Fast Breeder Monroe Co., MI 09/22/72 SAFSTOR No

Fort St. Vrain HTGR Platteville, CO 08/18/89 ISFSI Only Yes
GE VBWR BWR Alameda Co., CA 12/09/63 SAFSTOR No

Haddam Neck PWR Haddam Neck, CT 12/09/96 ISFSI Only Yes
Humboldt Bay 3 BWR Eurcka, CA 07/02/76 DECON Yes
Indian Point 1 PWR Buchanan, NY 10/31/74 SAFSTOR Yes
Kewaunce PWR Carlton, WI 05/07/13 SAFSTOR Yes
LaCrosse BWR LaCrosse, WI 04/30/87 DECON Yes
Maine Yankee PWR Wiscasset, ME 12/06/96 ISFSI Only Yes

Al




Reactor Type Location Ceased Status Fuel
Operations Onsite

Millstone | BWR Waterford, CT 07/21/88 SAFSTOR Yes

N.S. Savannah PWR Norfolk, VA 11/70 SAFSTOR No

Pathfinder Superheat Sioux Falls, SD 09/16/67 License No

BWR Terminated

Peach Bottom | HTGR York Co._, PA 10/31/74 SAFSTOR No

Rancho Seco PWR Sacramento, CA 06/07/89 ISFSI Only** Yes

San Onofre | PWR San Clemente, CA 11/30/92 SAFSTOR Yes

San Onofre 2 PWR San Clemente, CA 06/12/13 SAFSTOR Yes

and 3

Saxton PWR Saxton, PA 05/01/72 License No
Terminated

Shippingport PWR Shippingport, PA 10/01/82 License No
Terminated

Shoreham BWR Suttolk Co., NY 06/28/89 License No
Terminated

Three Mile PWR Middletown, PA 03/28/79 SAFSTOR*** No

Island 2

Trojan PWR Portland, OR 11/09/92 ISFSI Only Yes

Vermont Yankee | BWR Vernon, VT 12/29/15 SAFSTOR Yes

Yankee Rowe PWR Franklin Co., MA 10/01/91 [SFSI Only Yes

Zwn 1 and 2 PWR Zion, IL 02/21/97 DECON Yes

09/19/96

] Decommissioning completed

*  An independent spent fuel storage installation (ISFSI) is a stand-alone facility within the plant boundary
constructed for the interim storage of spent nuclear fuel. ISFSI Only means the plant license has been reduced to
include only the spent fuel storage facility.

** Rancho Seco has a low-level waste storage facility in addition to its [SFSI.

*** Post-defueling monitored storage (PDMS).
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Kewaunee Big Rock Pt

D age

OE TMI-2 Storage Fitzpatrick
Humboldt Bay
Point
Beach

DOE Idaho Spent Fuel Facility Palisades

LaCrosse
Fermi
Zion

o &

7

Rancho Seco Cook

. Ft. Calhoun

Private Fuel
stog

Ft. Saint Vrain 4
Davis
Besse

4

w

Diablo Canyon 8 |

Callaway

Wolf Creek .

San Onofre Watts Bar

Sequoyah

Palo Verde

nnnnn

’ Current as of |
March 17, 2015

St. Lucie

Comanche Peak

59 Reactor sites operating a general licensed ISFSI
2 i s Waterford
South Texas Project

6 Reactor sites pursuing a general licensed ISFSI Crystal River

. Specific licensed ISFSI (at or away from reactor site)

No known sites are pursuing a future specific licensed ISFSI

[ [
' Reactor sites have not announced intentions regarding ISFS|
Turkey Point

LSA States have at least one ISFS| | \\
= | 5

B - ~ 2K ISFSI ~ 7% [

)
o

% FIFT$t GTCC LLW 5% 2 44 2.3 10 CFR Part 72,
7 748 GTCC LLW #2735 ISFSI 2 _ monitored retrievable storage
(MRS), # % GTCCLLW 7 ¥ 102 % gl 3 30 — F 4P o
PWR 2 & i & &'f it ps ¥ + &2 2% 7 F 500000 to
2,000,000 Curies (Ci) (1.85 x 10 to 7.4 x 10" Becquerel [Bq])2- *c ¢4,
# W73 b4 Barnwell, South Carolina ?;ﬁ.”;ui FEBREG R
2 8 7 ¥ 421 50,000 Ci (1.85 x 10" Bq) , # T A2 GTCC LLW
NRC

JRAKE BB 2y Ak, 33t ISFSI ¢ qu PSR o

2R

\':"7‘"

W

IS

TR KB RPV § - BAEA H AL E 2 TiHE Mt GTCC
HER T R X K52 (near surface disposal), € 3 £ ¥ 3
Portland General Electric = Trojan »~ ji& B & * b 3 & iaE, A
Hanford facility in Richland, Washington. % & .+ 2] RPV @ 4 % 1

A

f

ﬁuc

GTCC LLW =z T 2R R [14]:

Big Rock Point
40

. Calvert Cliffs

Midwest
1 Dresden

o GE Morris (wet)
Braidwood
LaSalle
Byron
Duane Arnold
Quad Cities

Clinton

Northeast
1 Maine Yankee
2 Seabrook

3 Vermont Yankee
4 Yankee Rowe

5 Ppilgrim

6 Haddam Neck

7 wmillstone

8 indian Point

9 Susquehanna
Three Mile Island
11 limerick

12 peach Bottom
13 Oyster Creek

14 Hope Creek

15 salem

=4

ML15078A414



Big Rock Point ¥_ 67 MWe BWR & ##>+1965 7] 1997+# o pt i
s B2 BRI E :‘.«L_f P F 3 6,805Ci (25x1013Bqg) » ¥ -
® R FE 7 5 BWR# * #ib 7 &gﬁ; i¢ * pi 4% (carbon steel) - RPV
7 2115 GTCC LLW 733t #* g ¥hifls | @ ARk 5 30— Bzt YRl
#1i (dry fuel storage canisters) 17 % & % 2_ ISFSI o

Yankee Rowe

Yankee Rowe ## >t 1960 T 1991 #, 5 PWR, 185 MWe, H
# GTCC LLW ¥ 5 core baffle, 4733 % dg¥tlis o B Rr2 A2
% # GTCC LLW *r &)= | H.m 3~ Z %4 & (FAS, Fuel assembly

sized)2. F#EF B¢ ¢ AREE T - Bz YAEE T4 (dry fuel storage
canisters) 14 % & % 2. ISFSI o o

Connecticut Yankee

Connecticut Yankee = 619 MWe, PWR, & # > 1967 3 1996 -
H LLW :#-i% i1 Barnwell South Carolina # % 3, ;; TR R REFHL
5 % Bk~ A2 750,000 Ci (2.8 x 10™° Bq) , & B & % 7 426 50,000
Ci(1.85x 10" Bq), # ¢ 7 #GTCC LLW *» &| = % » FAS F# % &,
L FSA 12 26 B s - EA o R FRBUFEPEE, LRKET R
B~ ISFSI pz£-32 R+ 7 B (VCC, vertical concrete casks),
pra @ Egdm i, F1i GTCC LLW I 7 f# s vl 3 4edv 2 B A,
F ¥ ¥ GTCC LLW *» = g < ¥, 11 4\:@"% o GTCC & #ig3>t
= BVt 4  (dry fuel storage canisters) 14 % & % 2. ISFSI o

San Onofre Nuclear Generating Station Unit 1

San Onofre Nuclear Generating Station Unit 1 = 410 MWe , PWR,
W3 1968 1 1992 # - GTCC LLW = 4% baffle assembly, lower core
support plate, 2 % core support barrel - ¢t GTCC LLW 2z #|& %
331,000 curies (3.31 x 10" Bq) , = A 4% & 2. 88%, H ¢ baffle plates
2 8 % 195,000 curies (1.95 x 10" Bg), # GTCC LLW 2 # .+ % o
GTCC LLW # 3 & £ B2 £ & 5 31,400 Ibs (14,255 Kg), -t %

SN IR EE AN EA D S o
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# = -+~ ~SanOnofre B&-k:% T Frz LLW

Reactor Component Characterization Summary**

Component Name Total Weight (Ibs) Activity (Ci) Co-60 Activity (Ci)

Greater Than Class C Waste

Baffle Plates 8.88E+03 1.95E+05 1.16E+05

i Core Formers 3.22E+03 7.95E+04 3.82E+04
Center Section of Core
Support Barrel (78"(2m)) 1.57E+04 3.93E+04 2.33E+04
Lower Core Support Plate 3.65E+03 1.70E+04 9.38E+03
g Instrumentation Thimbles 9.00E+01 2.73E+03 1.62E+03
i GTCC Totals 3.15E+04 3.34E+05 1.88E+05

LLRW Shipped Intact Within Reactor Vessel

Upper Internals Region 5.69E+04 9.07E+02 ! 5.82E+02
Core Region Internals 8.97E+0¢; 3.81E+04 ! 2.35E+04
Lower Internals Region 2.42E+04 3.44E+03 1.73E+03
LLRW Internals Subtotal - - 1.71E+05 4.24E+04 2.58E+04

Reactor Vessel Assembly

Reactor Vessel 5.31 E+05 1.40E+03 3.63E+02
Reactor Vessel Insulation 1.13E+04 5.20E+00 3.41E+00
Closure Head 1.31 E+05 «1 «1
Reactor Vessel Assembly .
Subtotal 6.74E+05 1.41E+03 3.66E+02
Total for Vessel Package 8.44E+05 4.38E+04 2.61E+04
Grand Totals 8.76E+05 3.77E+05 2.14E+05
international Units Grang 3 98E+03 Kg 1.39E+16 Bq 7.92E+15

Totals

**As of Ma; 18, 2002

Note: I Curie = 3.7E10 Bq, | pound = 0.454 Kg
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Comparison of Statistics from Various Plants

& 21 ——\ 3]
/LAF -

RPV Cutting Filtration
| Plant Activity Length Radiation Wasteﬂ\;o|ume Flowrate
‘ Ci ft Exposure (m3) gpm
(Ba) (m) (lpm)
| Yankee 0.9 M Ci Segmented 100 rem Not Comparable,GAIICC 75 gpm
of Internals except GT
| Rowe .(3.4 E16 Bq) All Internals (1 8v) shipped as Waste (284 Ipm)
Approx.
Conn 0.8 M Ci 1800 ft 205 rem 1250 ft3 25p0p
m
Yankee | (3.0 E16 Ba) (550 m) (2.05 Sv) (35.4 m3) o
(950 Ipm)
1700 ft3
Maine 2MCi 1170 ft 50 rem (48 m3) 1000 gpm
Yankee (7.4 E16 Bq) (355 m) (0.5 Sv) 3,785 Ipm
Songs | 04MGi 813 ft 23 rem 254 ft3 1,500 gpm
Unit 1 (1.4 E16 Bq) (248 m) (0.23 Sv) ) (7.2 m3) (5,700 Ipm)
Rancho 0.07 M Ci Cutinto 20 rem Approximately 1,130 ft3 200 - 600 gpm
Seco | (27E15Bq) | Large Pieces (0.2 Sv) (32 m3) (930 - 2800 Ipm)

Maine Yankee

Maine Yankee % 864 MWe, PWR, &> 1972 1 1997 -
Maine Yankee Company O 323

S
B
L—_l-_?
{8

7%

FER L s AL 15,06, ¢

Pombct o+ Gt R ER PN, AP T LER ISFSI n
Gmcuwo?nw;@$@34ﬂ&f LFBAR2Z oo

1% * 3-D CAD-CAM ##8#% RPV 2 GTCC LLW *~ 3

B2, R 2 R g B2 dkE o 2T L RPV R
SRR A R < B | GTCC LLW 12 2 7 17 30+~ -

GTCC LLW *r &= w
2 (canister) ¢
Universal Multi-Purpose Storage Systems (UMS ) ¥
#Fi# GTCCLLW 2.1 & UMSﬁx ‘h R R

£ 45 (vertical concrete cask, VCC), 4cil= -+ (B)#77+ - #* VCC
% canister 2. 2.5 & e 2 g 4m, £ 11 25
P

Larde®l = L = (A)B)C)Hrow o

L e

EE e

LL
y L

e

/

=

¥

[ug
ETTRS 1-\-

14

~.

&

B
-'—A-r

\%

<

UMS ¥ 7&‘7 l\zq l?‘ "bi

NAC = @ %,
24 SRR e B, 2
ISFSI l‘:EI l;‘ 3» ‘:F —@ﬁi\

= 'Wfa ¥k 1200 ft3 A}E,,Je{a x«@_]_ ’i, e
Lb%ﬁg'? T AT F\—:”}‘ik ?f;ﬁﬁwjm.‘} ,]%_;7

rA e

iF 3%

4oBl - L -

E‘_i.-’:r‘! =L
ISFSI 7+ *%

, AeBl= L (AT

z

Bl-+t=, ¢

Bl-+tI, ¢

TROF REEG R H T ISFSI 2 B 7 W L e s
g\.;:%? Vf"% lJO

7

w eﬂ
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R4 F BRIt 352 4% Framatome ANP i@ % -k 7 22 454
FEREFET RS R BPNINEMAdTiEe G E € 363,000 5 o
R4 F RFEFLE T0% - rEEREEE 20% 0 10% (GTCC) B+
F A ISFSI o 4% 3+ 1.964 million Curies (7.267E16 Bq) » /& # 7 %
Fix Ik 2% * FiE $531F % F 15%083%(GTCC) ¥ ISFSI - A2pr i3
BB %X Z & 57 £ rem (057 4 Sv) k= HB¥FEE2
A orem (029 4 Sv) kA o R4 F BRI EITiEd Yankee
Rowe 5 % | & F3Fa4F R FHFFEP o 22 2] 2 A p 307 L=
e E w3t CAD/ICAM %@?i' kARG 2~ w1 LiE e
B B~ 3FE 35 (VRVT), v & R 3k vz (refueling cavity)
RRETETFRERCIRFTL 7*7;‘;,@{?7 AR FHR L
Z_fS BB T B BB E R DR o

EEREoT R YR R ZEMES RN K ﬁ;mqﬁé;q\
i’érﬁ @’J\ 7 s - BMAETF]R o ] s i gy B A 2 il
SEk o WA BE T AR RS WL 52 A o F Reh GTCC A&
ARG GEET E R S Ak T o F RER IR
AR T 5 A - GTCC At e g3t e Bt i H
(dry fuel storage canisters) 2 % & % z_ ISFSI o
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g]_l.:

B-U-1

B-L-1.1-.3,
B-L-2

LCSB-1

Bl - ~ ~ GTCCLLW T *&*» &) 3% B
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Ventilation openings S A7
for air circulation
.
~4, -
i T
i
B |
£ I
1
= |
— e
(=8
e | :
- e
Reinforced /‘3”*
concrete i =
i Concrete
v & & thickness:
28 inches

2.5 inch carbon-steel liner —

(A)
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~
Stainless steel transport cask body

Stainless steel/lead/stainless '\

steel cask interior body \‘\\‘ %
Above: diagram of High-efficiency neutm\ﬁ\\ \ %
vertical concrete  shiclding e )
stf)rage c.ask Canister lids o
with canister. Cask lid y -
\\‘_ ¢ /,/v
. . : /
Right: diagram
of transport cask
with canister. ' & ~24 Pressurized Water
g Reactor fuel
assemblies

¥~ Licensed impact limiter

(B)
B = -+ - (A) Maine Yankee #7 GTCC LLW 2. VCC; (B) Maine
Yankee :#@i¥ VCC 1§is?]z;;%fa

Transfer of loaded canister to the
ISFSI and placement on pad.

B - + - -~ Maine Yankee :&:i¥ VCC % ISFSI
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EQUIPMENT INSPECTION AND PREPARATION

Canister, transfer cask, concrete storage overpack
and heavy-haul equipment inspected for cleanliness
and proper operation.

- —

Empty canister placed Empty concrete storage cask moved from storage
in transfer cask. pad onto heavy-haul trailer,

FUEL LOADING

S S a T a E

SPENT FUEL POOL
g i
Fuel Racks  DECON/
. LID WELD
| AREA
After transfer cask is The transfer cask is then
lifted and placed into the lifted out of pool and moved
pool, fuel assemblies will to the decontamination/lid
be loaded from fuel racks welding area.
into canister,

(A)

Canister Sealing and Transfer

l
i’ Canister being
1 lowered into



(B)

TRANSPORT PREPARATION AND LOADING

JTC transportable storage cask is
emoved from heavy-haul trailer (or

ailcar), lifted upright in the loading area /\
nd inspected.

The concrete storage
overpack lid is
removed, and the
transfer cask is then

A



(©)
Bl = - = ~(A) Maine Yankee GTCC LLW (12 2 ##3§1)2_ ¢ %iFE 4%, (B)
Maine Yankee GTCC LLW Canister z_3t73 22 %47 1 VCC; (C) Maine
Yankee GTCC LLW VCC z_:#i#
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~ Maine Yankee z_

ISFSI

4“

e
The Maine Yankee site,
dul ing early phases of

A duumlmsslonan.




i

- 1 -

7 ~ Maine Yankee f = f
® AZC(GTCO)#g asti a3 4 2 BF 33

B % 4z C(GTCC)4g bt ik 3 4 2 p¥ i <

Bror ek
2
[ B TN e

ERE

—»,;\‘ ,_&rg]: _L;~¥]:_L

@

45 sho

F

R oL

sy

LA B R L
E%iﬂﬁ’*%&%%,iﬁ@:
22 GTCC 2 4% f§ -
(1) i#=# ?ﬁ‘ET
# (Intermediate depth borehole,) (3) 7%

L

TP Ry
el p Tz&%i’%m#ﬁ}%%
L4 B E EEIVT‘
B e
(deep geologic disposal,)

A L EY

IFg
% ¥ 2 &3 (Enhanced Near surface trench) (4) # % F 328 "8 &% 5
(Above ground vault) -
Fo Z AP ERRAGENT e EFEL AR
e ERRE | HEFLE & & % # & | CASTOR,TN
43 & G e/ Hh HE NAC-ST/STC
M R k BGN solutions
AR £ =R | FLRAMT s 60,48 K% F CONSTOR
% A 4P Y MR | KRR GE A +R B L | KR HI-STORM
ol (s B f 5B | HI-STOR
ALK e RIELE | 4R A Rk + R | kF | NUHOMS
1 4a M IR | WA #E | NAS-MPC/UMS
MAGNASTOR
#e5X Y 1 % % RIBH | TLR/E R REEER | L ¥ | MVDS
FLARH AR %47 | MACSTOR
FeH/ LI E | 49 + 38 & LT A ¥ 1t
33 1t
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" Big Rock Point
Wl Michigan
7 used fuel casks; 1 GTCC
cask

LaCrosse
Wisconsin
5 used fuel casks B8

Zion Yankee
Trojan Hllinois Rowe
Oregon %5 61 used fuel casks : : . Massachusetts

15 used fuel
casks; 1 GTCC

34 used fuel casks |

Humboldt
Bay
California

S used fuel casks;
1 GTCC cask

BRI

Rancho Seco
California |

21 used fuel casks; 1 GTCC
cask

Connecticut Yankee
Connecticut

40 used fuel casks; 3 GTCC
casks

W=+ L BRI RUic s BT 3 GTCC 2 4% 1 B8

T A GTCC #f bt A A 4 2 B773 = 3V 2§ f— P

F R L VT fa_gi‘av;;:é,af.]gfp Bz 3=k % 8 R llﬂa,tyj_, W A
W & 3+ % (State Agreement Program) v A ap M R BT E PR 5 M
2R (EFE PR TR PR ASLRK0F), T NRC 2 iR Y 3
BERTI > 152 5 37 N5 o Far gl GTCC #f3cbis
BAY o FRSAY AR T RAZ 2B 4 Y 2= Nuclear
Waste Policy Act (NWPA) - & iz & % B /a8 DOE(Department of
Energy) 5 77 5 #4 (7 B o2& = A X B FE PR BE 5 3 A R TE3- 1998
Ao d-5 2 3 R 2 AR B33t Yucca L2 R R Y, LT LM
Flz @ & E3 7 0 &= DOE &% E]J;cfﬁx’fﬁ"“ ¥ GTCC 2o R A F5aie
= EIS (Environmental Impact Statement):* 3 - #7#& ) end-4t &2
B P AT
(1)iF% F 733 > 3% (Deep geologic disposal)z. = % # % ®New Mecico

ez L S
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Los Alamos
National Lab
Nevada S
Test Site

Was Isolation
Pilot Plant/Vicinity

Savana River
Site

MPA100816

B = 4= = 3% R GTCC s s bk 3 4+ 5 3 5535 ok
(2) ¥ #FR ¥ T4 (Intermediate depth borehole)z &5 3% 4§l =
N iron o 2 RDOE 3% ™ 71+ B:Hanford Site in Washington, Idaho
National Laboratory in Idaho, Los Alamos National Laboratory in
New Mexico, Nevada National Security Site (formerly Nevada Test
Site) in Nevada, and the WIPP Vicinity in New Mexico % -

2m CHAIN LINK TEMPORARY SURFACE COMPLETION

PERIMETER (LOCKABLE STEEL LID)
3 ‘ GRADE (SLOPED FOR DRAINAGE)

FENCING
SURFACE t

CASING
1.5m

CONCRETE (0.75m)

BENTONITE GROUT (0.75m)

!

CORRUGATED
METAL PIPE

SUBSURFACE
/_ DEFLECTION SHIELD

30m MINIMUM COVER

- WASTE
[ ]
[T
[ ]
[ ]
| 1
70mDEPTH — |
Pyves) SUFFICIENT DISTANCE
. ABOVE WATER TABLE

w WATER TABLE

!

Bl -~ RRAR ARG
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(3) iT# % ¥usp 2 &E 73 (trench enhanced near surface) : 4-®l = + 4 #77 ©
% WDOE 3 ™ 7| ghHanford Site in Washington, Idaho National
Laboratory in Idaho, Los Alamos National Laboratory in New Mexico,
Nevada National Security Site (formerly Nevada Test Site) in Nevada,
and the WIPP Vicinity in New Mexico “4¢_} Savannah River Site in
South Carolina %

SHEET PILING 6.1m |
(LAID ACROSS THE
EXCAVATION FOR THE

ENTIRE LENGTH) / CONCRETE SAFETY BARRIER

ﬂ\ GRADE

NV N \“’-' 1 \) VAN
om0
SUBSURFACE ")/ |

DEFLECTION SHIELD '
T 5m MINIMUM COVER

WASTE PACKAGES

AND BACKFILL \ %

\ﬁiﬁ:i: 5m WASTE INTERVAL
e
s

SAND LAYER \ (100m LONG TRENCH)

VOID BETWEEN PACKAGES TO nan N
BE FILLED WITH SAND. SAND A ALY
NOT SHOWN FOR CLARITY AT

2m
SHEET PILE DRIVEN BELOW (TYPICAL) i
TRENCH BOTTOM TO BE REMOVED
AFTER WASTE PLACEMENT L— 3m—

SUFFICIENT DISTANCE
ABOVE WATER TABLE

\vi WATER TABLE

ENSD Trench Section

Bl - L4~ iE A RuE 2 o

(4) ¥ %+ 255 78 &5 (Above ground vault) @ 4o = -+ #77 o
¥l & TokfiE &> Oak Rige 3rak@ o3 o
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B = AP EAETRRE G SN
p o AR GTCC )%\:ﬁi#“ﬂ?\y\/'\ f;ﬁ@};h_ﬁ;\ﬁim Y
:IF’E j:—;ﬂ A A IFE] [—}‘z"%‘;[:_ﬂ—_7 1‘" x5

32 W

i+ K # GTCC LLW Eﬁ? g *~  ILW-LL (Intermediate level
waste-long lived), # ¢ < 85 5 ¢ %442 ¢ # (cladding, hull,
end caps) ¥ &, £ #U KRR R E, BoRERE, 7 H G FIHR
(puck), BRI N EHEF BY | Bz L -z Lo drg, AR
G E 2 FS R A mf;q‘ 2kE > La Hague (AREVA),
Marcoule (CEA) 12 %2 Cadarache (CEA)Z= jiw e

.
)

) R
?n‘yu’og '.n -

!
'

g

.

-
-
-
-
-
-
-
-
-
-
S
—

L0
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3-3 K H

GRE TR ILW 2k m s, Bk, £ad gy
(vitrified) ¥ ** £ B F R 4Bl = L= 5, £ % » % ERK VCC 2
EREFP Bz Le 7, PR BB RS

Shielded
Overpacks

Cemented ILW from reprocessed research
reactor spent fuel

Interim Storage Facility (awaiting
deep geological disposal)

B =+ = -4 ® ILW canister
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Vitrified ILW (Interim Storage)

TN-81 Cask

- containing 28 vitrified waste

canisters l

-Dual transport 1 storage

cask

B =Ltz ~ 4 & ILW canister 2. £ 43

34 p &

P LA TR 2 BLAB(GCR), Az P Y 2001 # 12
"4 p~2018 & 3% o PAAAPAFTTRIGESTLERE S
LRSI BE "%]‘};‘16 64kW’%&1966+’c7’425El
Bded 3388 AP ﬂkﬁx—“rmra £ F TR 1998 # 37 31p > &
7 3lEx Bip e RiEH AHFTE L 290 @ 672 § KWh
'li”r):"g'f ",1629%’1998-&5’;F#'&PXE:fTF}@EgP\?@*-}-__}{;{.
ALenB- I IF % 302000 & 37 29 p > Mk BERN PR R 2B
2001 & 6 % mo= 7 DI PE R T B RE ARIE R ITERE o
2001 # 10 * 4 p > %qﬁéﬁﬁm};}@‘?@i};}@%?ﬂ £ poAEA
AEFENTF R ¢ Fo £ 2001 £ 120 4p B wf
A2 o L1 st okl s * i R (Spent fuel)— A= frpF B 23t 5o 453
#%15 (Dry Cask Storage, DSC):z . 4= #» » 1% 4t % % Fu(Nuclear Power
Station, NPS)Z sz Al w2 Ay FEEH G L 22 o @ Rt Fi
A2 FT N ARG R MR 24 M B VR B R 9 5.7 m
TR Ol Er EEE A RAR AP R T E R 24
ll%m YA~ R R BRY T F B RE RS IS

S NRAldeBl 2 LT B LT o
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Outline of Dry Cask Storage of Spent Fuel

Dry Cask Storage Facility Dry Cask
Secondary Lid

Primary Lid

Spent Fuel
(Gl_fiels assemblies)

Capacity :24 Dry Casks = «
U-weight :250t

Reinforced Concrete Structure
Natural Circulation Cooling

2.9m

Bl =7 ~ p A LL st Aor 2 v 3§ %4 (Spent fuel) 2 Ak

Outline of Dry Cask Storage of Spent Fuel

B =L ~ p ALl st gokler ¥ 5% (Spent fuel)z Ak

Pafe b p &2 LB R RcF R BT 42 C $(GTCC) 2 b
PR e RFBEYEWRPRFZEP > BT F 5 -
o F B RE ST K (T2 0 S 24 m s BEr B R E
BK5.7ms ¥ k3 61 % i) @ 42 C 4(GTCC) i 2 b4 A 3
PR Fm A (IRFA S Ui 2 L R -t 455 2m16

mz 14m>a BERP S 18cm e 2lecm)E o @ F & — 423z § 3 jh
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* i PR RE 5 % B (Independent Spent Fuel Storage Installations, ISFSI)
F’{%‘P\ ' M LLf{#"‘ RS 5‘%&“/1; f{P\ ’?ﬁ‘?ﬁ%ifiﬁ °

3-5 # R GTCCLLW el 2 kg2 4

N ﬂr’ﬁf%wpﬂ%ﬁﬁ P (LLW) R B 3 - 3050 ajeld - A
Jfa -t FARAPFFD A LR DN > B 5] 1982 £ £ W
¥ ¢ (NRC)37 %_10CFR61 LFL’ Bt & RS B R P el Haik
*&%B R Pp b BRE R B A4S0 B K 45 28 (shallow land bury) 2 2 R E

3

1985 & » (st Br 3 4 o 12 272 (LLRWPAA) P 7 % 7 & "Hf’?
LRl MO R A RACER E R G 2 BAR SR
(Hanford ~ Envirocare of Utah ~ Barnwell) - Hanford ~ Barnwell # i&-,\

A-B-~C #en LLW- Envirocare of Utah ¥ £ < Az« LLW- # 2008
£ 12 {s - Barnwell 7 £ frjezb+ & E e E (Atlantic Compact) sz 3 4+
BRI TR EE IR o e AR B P RT3 (interim
storage) =ik % o

PHRF G E 2 IR B G 3 E BT R TER S
PP BRIz B BRAP 2 2 dlcd ~ = A& > 37l b Bhehi o ik i
e REBRRG R FAFME - F RsTEH LLW B3 F 2 7
;Ltﬂ,iﬁ‘fﬁ - BRAM AR R P AR L T RER LA
ELRBMPT T IBRRAT F BoRm 2 AN G|FEITTRRS
435 % s 3 4~ (dry active wastes) - 7% B & ;& (evaporator bottoms) ~ i
& (filter sludge) ~ #4375 (resins) ~ /g F  (filter cartridges) % > e 7 i
PRSI SR AR o

B3 % BE * % R_NRC 10CFR Part6l 4o 71 2 L& & % AJ® g
AP BE RS R E IR BRATFROCREFEERIPTFE
%L 2R (DOT)8 NRC 2 %f& Fhu i P HEFEHPRF %}ﬂ?
PEBOTEHFL P EIEY, ARG TEEIEIF T B

ERFGEED L0 MRS ERT F R LATEF R R ERK
BFDARAREBEAFTE -

WAz CRpmpd iy @ Piks, 1L & I ikdy EPRI 758 & -
i»3F 4 ¢ Interim Storage of Greater than Class C Low Level Waste, Rev.
1, EPRI 1007862, 2003 # [17] > B % GTCC Al crfdm » 3 * fy ph ¢
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HiEm > MFE G AP OENTE ZRER > ARG DT > o
2001 # 11 # z = > g5 10 CFR Part 50 erid * # pRefE > 3% At
fo WAL &7 GTCC Aol # B s o AU B A% 1 % 1k Part 50 (1
W EE)RR > Fle GTCC At g5 43 5 T RCF K nihat -
2001 # 11 * 13 p Part 72 ;2213 :c 4 »x> ¥ kg Part 72 i # 2 4F 2
FPE > & ISFSI ¥ f ¥ 443 GTCC At

d 3 & BT Part50 R IR 0 T G R LSRG ER 0 PRy
kg or Part 50 3 pg &%k 1 %ﬁﬁiﬁ? e i EEH @F% e
TARE SRR LS ABCHREE 7 NEFEEAA Y 07 A
i C 27 "UH]H (GTCC)RT & JE &g w5 >R - FiR R 8 0 B SR
AT G R EVE  F R E M OGTCC Aol » 2 7R &% g v
75 F Bl o 2001 117 Part 72 % R scis - § Y EF o0
TE TR R AR YT A E - HPAt T2 TR T
K Part50 3R > M A e EERREF S SRR o

Part 72 & % ;2 24 =2t 3F GTCC Akl 3 » ISFSI » fe 3t H 5 35
FUMPE ARl enRE ST A e o * E R kg5 Part 72 AR~
ISFSI» * g2l ene & A & 45 "2 v & g vl g M2 st R o
"L ¥ Part 50 34 pe 03 oF »GTCC Al i3 » 23 12k~ (Agreement State)
s ISFSI> @ 7 F Rk VY 78 LRt GTCC A3 ~ ISFSI
2 idE NRC % GenPart 72 32 234 B - 7 £+ T fu & 4% Part 50 i@ *
P LT A RN B2 GTCC Al » ¢ 454 GTCC Akl ~ ISFSI
B3 GTCC Al JE 3 » W3 PRy B o

tdkfc GTCC Aot 2 v - 45 R F & Jf #deofe sgF 4L iz 0 GTCC Ao
REEV Aot LE o B~ & >4 1735 4 (Safety Analysis Report,
SAR)? o SAR i e Z KA 2 KWL K~ RYFpiFfyit » 2 %
DT HE s E T2 ES CGTCCHAMELL T -

4 GTCC Atz av » F F AR ISFSI cid * K-8 > 125k &
GTCC geflen® >t 3 o iz * >t Part50 2 Part 72 4 fe o 23 % [
TEOE R EH AR GTCC Al * 23 BX 2 EEiE i
Hpeamf - Rl o % F 5 § Zsmix GTCC AR 7 E i3
2GR ISESI chiziede > 2 A2 T ARF o FRTR
#ech GTCC AP Z B2 R F a2 EF ERRERE* fpe ] » £
GRS FUELE SNEREE SN R I ST IE R
FRHEE PR T 0 RS T248 B AT UmRERELAT L
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% > RRE o Fede e “50.59 # &7 H4¥HEE m%f'* (FRCE AR
b7 E AR S R fe S AR R K 0 R IR B2 % B
ERBE MR EAFA T A0 B

TR FRAISFSI P e e G AF Lol Rk Ko @
Part 72 . % ;2 4] oY R & RIFE T GTCC Al o & = poifd
BALE MR hE G g AR 0 $T AT #FIAPE 4R (special nuclear
material, SNM) & 35 i jz ~ pF i 2 8 > i 59 i rrentE p o 7
JU s T RE 3 5% ISFSI e ﬁwﬁu; ¢ 7 SNM 5 GTCC g » 1
A 12 B HGEF- KB BRI Eedk o VEAE T R
F- R A YRR AR P iFR S o Ak 2
Bror 915 g3 ISFSIent g4t 2 ¢ 7 SNM en GTCC Al ek
TR F(FAREE) s ek oS -

B ISFSI 4 je * vt 2 GTCC 2 w0 » Jp 4] &> % o 2
—%%_ﬁ;ﬁ?x§%@-%{§7fi£ GTCC BeAL eb 5 ifa»y{@;g'
ISFSI et b4 47 40 2 gl o A ISFSI e * g4l & GTCC )%M
mo gy Part 72 R AP HOTK A 2 IRl T AR > R R
HRRPREZ RES o RF 2 N EFeoFE A fr FERRE
1P e &

i HIZ(DOE) f 7 #& & 7 F sk B 7 ey B K iF i
GTCC Al 34 & i;';" »]:c Fal:cE (Monltored Retrlevable Storage,
MRS)#% *5 » 1132 % L% GTCC gkl o DOE ¢ # B % B v & b it
R PR R Sy BT ¥ 4 ISFSI gk 0 B0 ’ér_ wHEEA
WRAAFERTE KeD¥ i o @il > - F 0 ,Ej/ﬁ&f/?@%_
GTCC BALpE > GTCC Al & 37 2 env st fb» gt &

e ISFSI 2% B 4 i 3 A& ARRF] Y FH# 2 g

NRC #> GTCC m# g3 3 B IR @ £ 1}
B PR NEAF AP E T EAH
F 2433 ¢ o il GTCC Boklenigz » 2 2% 25 Fﬁf? m\ﬂ‘# N

LA LL

SRR AR E o

Part 72 % % i+ 4] %_¢ ¥ jo2F B8 GTCC Akl % » ISFSI(¢ 325
’HW@’?&&%GKE@ﬁﬂwIyaomﬁﬁﬁ%ﬁARCvﬁ
T RG] Y TR AR PR - )%}*iféﬁ Gehd o] F a4
GTCC AfliE 3 A4 21t BT P FAHB F v se M1 1 514 o

-
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Trojan TR S GTCC H 3 r F G ERS 3B -420 K KB
PERNTIORRG C HAF & LFFRM AR AR R
i’* BHUE R RERI O RIETH T A =0 § $ GTCC
AL RS % 0 B Y o ZRMY g hiREP (B 2 Eip
) EREFE TR R e

ZARDA A 0 FF GTCC Bl ¢ KA/ g S a 38 o
BT ER U R BOR R TIREE > Bigg GTCC gftene £ 1+ i
R & 2 GTCC R F R ERTE Ko F RBFN TV chfF
PAADEHRT e e b aankh g7 A &0 @ r RS ]
FeakE 5] BE i g ¥ L FEpeae GTCC #4L(F BEPN IR 22
oo RIE ) ey 3 o AT pEAR LR 2 B £ 374 (ALARA) gk K
FAAFE L PR .

o

3-6 £ FiER& K

1. Federal Register, Final Rulemaking: Interim Storage of Greater Than
Class C Waste; October 11, 2001.

2. Federal Register, Proposed Rulemaking: Interim Storage of Greater
Than Class C Waste; June 16, 2000.

10 CFR Part 20, Standards for Protection Against Radiation.

4. 10 CFR Part 30, Rules of General Applicability to Domestic
Licensing of Byproduct Material.

5. 10 CFR Part 50, Domestic Licensing of Production and Utilization
Facilities.

6. 10 CFR Part 70, Domestic Licensing of Special Nuclear Material.

7. 10 CFR Part 72, Licensing Requirements for the Independent Storage
of Spent Nuclear Fuel and High-Level Radioactive Waste.
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F 2
4-1 GTCC % B&k it ~ TR KR ER

Bdelc GTCC gtz m > F F AR ISFSI el * 2R3 A > 12 i% &
GTCC B in® 23475 « 2R EZ P o ]~ B F Frp &
GTCC pftit * 2 F Bx 2 ez H ook - Rl * 53 § =
FE i GTCC Bt $0 3 B~ 5 3 & 43 E* ISFSl ehiz i 4+ % > 7
A2 VR R TRt FHin GTCC At % BLR % 4
PR RORR Y AR R R T RI R SR H g A
BERK-FERTF UFEAR ORI IR e EAPM R o TR AR
FRLAFE -CBERBA T2 ELTE VA o

4-2 GTCC ek s 7 Benskjc 2 F R ER|

w BIZ(DOE) § 7 4% & % E?m;‘éﬂz_%ﬂ iRy B F R
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