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Main material : Stainless steel
Characteristic :

*sufficient strength

* Activated by operation of NPP

(Example
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Box Poison Control ™
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Spent Resins

Main material :
*Organic compound
*Powder,” Grain
Characteristics :
*Wet
+Contaminated by filtration
/ sorption of nuclides
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Vitrified Waste
(HLW)
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Natural H
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Disposal tunnels
(vertical emplacement option)
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(tones ) Site Gt Cumulative Year of Expansion
20,000 - 20,000-—% Toﬂl P Amount Saturation | of Storage
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10,000 - i ,

! Ulchin @371 1,214 2008 2018
ol 5,980

6,000 - Wolsong (9:1’55) ) 5,092 2009 2017
4,000 -

2000 ; 1)() storage capacity after expansion

’ . . \ ‘ - PWR : storage high-density storage rack

wloo 2007 2010 2015 2020 - CANDU : 300 silos & high-density storage system(IKN-400)
Eaﬁ' 2.2-7 P HLW & Bl AR FF [ﬁ‘ 2.2-8 FVFZF“”FL, HLW B 3
GECT SRR R p A0 or R MR A A A N 8 (R I = S
O T PR A (R - -
KIEP-21(Korean, Innovative, Environmentally Friendly, and
Proliferation Resistant System for the 21st C)f¥ = RIR&DFEF & (U
#2.2-9) f‘“ﬁ”r’“ﬁ" ""’ﬁ“’ﬁr’%fm*’ﬁ% 9 bi- “*ﬁ'lE'lJF””
"I Pyroprocess > il 352 ¥ B oK F F%Léfirf’ yﬂﬁ HERARPE S
e E‘%El%?ﬂﬁ*aﬁﬁpr bqﬁy TEHF S e .

Volume Reduction FR Closed Fuel Cycle

U+TRU+RE
M]l HLW (Cs, Sr)

PWR

Disposal

[f' 2.2-9 : KIEP-21 = oI R&D 7

%

. %%iﬁgﬁj
'%EH‘fIFUM

FI 4% 0 = Kig ke ﬁﬁ\ P G fﬁfﬁr;p ot [ﬂ: I
(1Sl JJE: 9@’3154[“ }l‘““f%. 53 = g 5 H[Jtrf‘j@’r%ii?i A
AR ﬁ ‘%*%Eﬁrfbjr ji,i%@ﬁﬁﬁil @P[,PTgﬁzgm
Py :ﬁ‘m 9t - riﬁda&ii {7l 2% 1 T 3585 T 8 1&%[%&@14

Jﬁfjhﬂﬂﬁﬂ TR LRGP H] - ﬁ‘sr,irlrézg ﬁ%{sﬁ1§*>@pﬂgf, % T 4 TP
r’?k/,[ H; I 4 I;ITEEa*y_$1 145@731:& T s %F? -
(M unamr Underground Research Laboratory MIU)[/rJE[FﬂTQF,?[

I Fﬁ%*ﬁmﬁum?(Horonobe Underground Research Laboratory, HOU)

=|.
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PURR ] o R S PR T fol R P T B T P
f F\ﬁﬁ%?%ﬁkﬂui*ﬁwo E

I 1

lﬁl?).l-l lﬁ-’fﬂ%j %FE“V—JIZ)[“FH‘{"BIEFF?F['E%—‘{‘W 'Ilqg,av

35&% %Fﬁ*ﬁﬁé[“’f’?’%‘iﬁ/‘ﬁuﬁ“’j“*[*H'“"IE'[“SZ**“E”%i%
He= ,—:LJ]E b s ’T’HE{LT (%%'*&Hj[lq‘a' 3.1-1 75 K FJY%M&AEF N ‘fg&r
rﬁip T*EJJ?%’JHI%;T?*?JTF‘ IR SR iﬁjﬁ’%‘ﬁu I fH] E'E 40
m> @ NEE BN 1,025 mo B EL 6.5 mo 5p) R E 2 ﬁ’% 4.5
me FIHEFEFE (middle stage) B2 91 500 m > EEIBETFQ(main stage)
EM%EWT 1,000 m> & fif ¥ PEFE (sub stage) h 100 m(YME 3.1-2 7 ) -

Sub stage at 100 m level \
Current depth
(as of Sep. 12)
Main Shaft
_ L 3002m |
Ventil
w ﬁ_ﬁ“‘“ 3;1:1 :; on
(Every 100 mj 260.8m
Ventilation
Shaft '---p
(24.5m)
L shiurmber of shafts: 2
Micldle Stage | »Main shaft: @6.5m E
{500 m) ~ »Ventilation shaft: @4.5 m
| Main Shaft  Spacing of shafts: 40 m
| | (@65m)  eMiddle stage: 500 mbgl
Bottom Stage eBottom stage: 1,000 mbgl
(1000 m) - #Sub stages: every 100 m 5
{mibgl: mebars below ground lewel)
Sa f )

Image of underground facility
(Shaft sinking started in July 2003)

B 3. 1-2 ¢ JHILE B A F)’T%—frﬁjfﬁll[ﬁl

MUﬁ%ﬂ@&nt:Wﬁ%,nmﬂﬁ%g@ﬁﬁ @@ﬁg@o
PR BLRES T (R 2 RURLAE SRR R B R T e
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1S ETE G DO (BCUA 3.1-3 5 ) o MIU R 2T 2 (BRI E 5
BB 1500 YRR 1,000 Y NUEDE 8 RS ﬁ@ IH%,E_JN £ P4 [t
o STy “"ﬂ""l ¥ R Fl&%@?ﬁ%ﬂ EEEY S ESEY VE
FoES A VH "ﬁ'%jd R TR IR E (R )) \wﬁﬁ‘rplvf*}
ifﬁlft IR R B g B L“%*l—‘%‘ﬂ&-ﬂﬁﬁlﬂi “:'?;FEIFJE:#
Fee B - H Hl‘f?%k?’“" Fil=1 1, OOO N ’%ﬁ%«#ﬁﬁj[ PRI A

FPEV T FE S s MRIVIHA D B S~V R R & S R [ﬁjﬁ\ijzjgf‘ﬁ%__'

-

P FPR R R iﬁﬁ@@ﬂ%ﬁk*ﬂﬁ:ﬁﬁﬁww@m%ﬂj

—
l"—

waF¢WV%%?@ B P PR A R e ) O E]
~—{ Phasel }—
bﬂorehule
Surface-based |
investigation
Fiscal year 2000 2020
Research
Surface-based Investigation (Phase I) I
Construction (Phase Il A
Operation (Phase Ill A
Design and construction of faciliies
Site preparation [ ]
Shatt excavation I
Middle and Main Stage construction ] ]

B 3.1-3 © MIU &3 [ 2 & sl &
MIU SHFE R T (B2 Jus g sa o=l 2 5% 19 % (2007) 55 Kl B 22 = £
ot 231.2m == 202, 6m > 200m puofs G o B I 6.5 ST AL IEH‘ [
A4S R DRSS 0.5 N R e SEER Y PR ﬁElﬂqj "
e L
i I/;[:EIF}FEJ‘*}*[ SR A AN = E’Eljfjgf#[ﬁl‘%ﬁﬂ Fé{jf&@‘r Ek[ffb
(geosynthesis work flow) N ﬁ%g'l?r £l ““”jcﬁsrx,ﬁj
g 200 SRR (i/Dq%ﬁ' 3.1-4 Hran) o Ry sl ‘Jfg'(i/ﬂ[ﬁm - 5Ffr
BRSO 3. 1-6 T )b%ivrg;,ypu(ypqg 1-7
F"Tj ) o =B AR E”—ﬁtﬂi’\ﬁp ETNEE U Ch =3 X%FI%?FI HJF‘J;—ﬁFJ
- I"E’T [El I;\IJK“—'EKIE‘&——\ :L1%[§;,l§;| %o E [ESQI @ y%fﬁfﬁ)t[_ﬁnj I?
F (B i JEﬁIEFj R

[ 3.1-4: Pi*\ o [fif 3. 1-5 2 HRap 7] el
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3. 17 ¢ BRI B R B
. f[ﬁ"fl’?ﬁ(Rokkasho-mura) (S Bt 1 B RS R

INFLH® 1980 5 3 F| 1[It > 2 Rrplvh = ~ o o)~ i
T D FJEHIFL{J B ) ~WIIFM w%f : TN
p:’*g% i E S A Eﬂtéﬂ 2T S pIRLETER . HE R 245\
g ’ﬁffrﬁ 'ﬂ?ﬁliw‘lﬁﬁ w o IS RIS B A Fﬁﬁwaguzﬂ
flat Fi ’?Hp'lﬁ%ﬁﬁzliﬁlﬁw}wﬁmiﬂ“ﬁqt P15 5R] PR LAV SR o TNEL FI 1985
A A [ ORT S A R r*g%tr%r T LY L R
[EWV—H I 5 0 i Ak S BT 1992 F ]S ol SR g P
[ B S 7 KO 5 05 o A [T AR 1995 #1999 & S » |
ﬁ@ﬁjiﬁ;ﬁ“%ﬂﬂ%@% T e IR %Eﬂf 2008 & 11 7|
2001 - MOX <] s He 1l =1 e 10 PR TR HEF T 5
2 P fEIVTH’WENPL$jWF'
SIS & S IR =G e S A N € O N (e Eylﬂ;,F ;cﬁy;rm;ﬁ:i [/ K ﬁﬁr‘}ﬂ" ] B
I bomg s lﬁffrﬁﬁﬁ%% o Fy[%rvﬂﬁ%ﬁ' 3.2-1~3.2-2 v

Facility location
n
Hokis lors >
antar | = R —
i & i \ : sgemant ilin
g St
e for MOX Fusl he
- Fabn Plam 7
Mutsu Bay . D J
T o Y M ;
- V, JNFL Haad Office end J
Rokkasho-mura 4 : =i Dive ! H s
@ @ Lo = 2
Aomori City Misawa Airport A |
uf ira Port

{32005 e

13



Reprocessing Plant
{under final commissioning test)

fr3.2-2: fﬁﬁ?ﬁﬁf‘ﬁ%%?%%{ﬁ} i

| #Cross-section View of Cell

B
®Plan of Entire Site .~ "~ (Viewed along a-a Axis)
A:132m e [ The waste is " AT
B:231m EE ] l__"_ arranged in 8 layers )
a: 24m LT_ measuring 8 drums [ )
b: 24m A [ ][ across and 5 drums
o

- [] = deep. The waste
ol packages are

:'_] placed in 8 rows by _
5 columns on B tiers. I S

]

oo R

eCross-section View of Disposal Facility (Viewed along b-b Axis)

wm;wwmwmw&
Cover soil layer |

i_.smdimuon Dfl.iq'_l.ﬂd LLW I | D'SF'U{“' Facility 4m or more) o

Cancentrated waste solidfied with cement

B 3.2-2 ¢ B9 S0 AR R AR S B Tl PO AR T

(S8 B S e LS P gt i L [ 4 B KA K 600,000 m' o GEEE
Bl 300 F4Ap] o ST IE D S A KL 80,000 mT (A 40 Fiff)) 0 HT 1992 2
12 7] ﬁﬁﬁiﬁﬁﬁ > BT WD R RIS S AR R B (DR 3.2-2) 0 HUE
30 A I > B MRS S P 24 ANl 6 2R PR 5,120
Aok P S DRI FS 153,600 4]0 # = 2008 5 9 5] 30 FI=TEL I 138,939
1) 5 AT W1 R RIS S (AR R B (U 3.2-3) 0 L E] 16 W
flr > B WA R 36 2N P37 Rl 6 R TR 12,960 Af]
BR P SRS BN 207,360 4] > = 2008 # 9 F] 30 FIiF o H ST
62,064 Apj o ffat BT (T I s P e A s TR POAR] L A
(UPIAT 3.2-4) BTGP Al
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#Plan of Entire Site
A 152
B 191m

b: 37m

eCross-section View of Dlsposal Faclllty {Vlewed along b-b A:ls}
(@ Solidification of Solid LLW | : L

T8

B

Ll

CEe

I

N

03

o

N

eCross-section View of Cell
(Viewed along a-a Jhtls}

The wasle g‘
packages are 8
placed in 8 rows by _
5 columns on 9 tiers 1A

NWE

Metal siored and eclidified with moriar

W323

Hi P = S AR R
L& gl R B Piap i
_1M@%mmo

: .

’“Fi%”’iﬁiflﬁii’—i&“%
VHE - bﬁﬁ[ % > F|#Y

[P
**ﬁw RafE I

7[_:1-.%

’ﬁgl?”ﬁlﬁ'ﬁj_ﬁl'
8 )FF' ﬂxnng e -F‘l
R FIH[ °

i

ﬁ

PRI ™ i 2R |

R %
EIHT YT

Byl

J]E{éj [:ﬂ‘l

(45 42 52 L) B

e

Temporary storage

for unloading

Temporary Lid

- AN T
7z iz
&b | |

(|
]

Coment Mixer | Concrete

Pump Vehicle

W324
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#ﬁ ﬁ”’ P ER A S R A ﬁﬁi?ﬁﬂ74f*fﬂ°

ﬁ il 5
i %@

)

Unit No.1 Unit No.2 Unit No.3
Electric output (NW) 524 825 825
Reactor Boil ing-I ight-water reactor (BWR)
Thermal output (MW) 1, 5983 [ 2. 436 | 2, 436
Fuel type Slightly enriched uranium dioxide (U02)
ber of Fue

-&&&HLFI 968 560 560
Start of Comercial | .00 1 1084 July 28,1995 January 30, 2002
operation § J ;

i 3.3-1 5 B9 A R I
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F B S GFEE AR R ¥ S (Japan Atomic Industrial
Forum, JAIF)[OS #ib o (oSl [l BRI 5 et s b B [l g 2 o i 5 ¢
|15 m&’mwhxfﬁjiﬁﬁﬁﬁ’ﬂrEW%Wjiéﬁﬁ@
gum% PG SRS IR N R T B A A L S T O S A S A T i
ﬁﬁp%ﬁ&"ﬁﬁﬁ@@3%%%$%%%%%wﬁ%?%°&é

E&ﬁEUEﬁF'J TR R G Rl AN S g S L
w ykﬁwm%ﬁ%ﬁw S 3 B T S [ 7 B aRp
3 Wﬁru*ﬁr Sk £ Lf&'\f(ﬂ['q%ﬂ' 3.3-5) i P EJFHIEffﬂ%IwE

L3 ((/[l '3.3- 6) 1 iéﬁi%%ﬂf"a’wﬁﬂ? B ALY & R
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BN R ET PR

[fi' 3.3-8 - Onagawa NPS {X F’V'H[irﬁif[ﬁﬁ:}ﬁ%ﬁ*ﬂﬁ
IR |1 SR A PR S R P R
"Pﬁrﬁ%F@ﬁﬁm@im ﬁ kaﬁmwﬁ%ﬁ’?mw
J@FFEm—ungﬁismoﬁ 32 ’?ﬁ[’ru Y ol
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6. ™) G I B A S BT T
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RS LRI R P A 2007 F [ A1 A B
s g (2 g o IO 8 A
Ffimas W#H¢WFWﬁWﬂﬁﬁﬁarﬁﬂﬁ AT S (5 Jeh
[ o S I A IR [ 55 i B PR un%%%%’§

TFJEE[:F"J'I 410,000 FUI > 59 5% 4 2 il O 173 Pt J%kﬁfﬁ i
;p , 2] J}rﬂ?é SN ﬁg\ ff’J)[fP ,H@'?*'J Pk JE‘?FEI ’5[1[1‘45] —’\?? 5 r—f‘jj 0. 1«,
0.01mSy/h » I') ¥ F-5E O fiL (SRR o @ B EpRS (LR

EEjWTﬁ%ﬁiﬁﬁﬁﬁ%-@@Fi33b’d*MW¢N?WR5%
Al 2005 F ~2007 F T IEEFIET S oo
S 3.3-2 @ Onagawa NPS 3T = & {55 & HpR| G A
- PR 006 | 2007 | 208
TR 2,852 3,564 2,129
Total dose equivalent (person-Sv) 0.92 3.08 0.42
Average dose equivalent (mSv)* 0.3 0.9 0.2
Maximum dose equivalent (mSv) 10.4 17.9 8.8

*Average of all the Japanese nuclear power plants in 2007:1.1mSv

P ﬁJiﬂZ(Tokai)ﬁ”Fl“Eﬁ
]%3J§EF Fr LR B A R ) B AR S ¢ i (Japan Atomic Power

Company JAPC) > ffF“E'i:*'ﬁﬁm’ﬁJing[ (Fﬁﬁﬁ*fbfvlﬁ‘3 4-1) >
Q | Tokai-1 ® Toaki-2 = Ekfﬁruéﬁfqt% » E _'“@ ey 357 & o

'F“Tﬁf“%fﬁft 200 Mo HyEsE T B F i85 67 * eTokai-1 3 ?ﬁ AT
ﬁ%zlmiéﬁﬁwhﬁu’ﬂwh“%Wﬂﬁﬂaﬁﬁ’l%6 ] 7y 32
@’tﬁ¢ﬂﬂﬁﬂiﬁﬁﬁb%w [ £ S ﬁﬁW¢®ﬁ{ﬁ
AR B 1998 1 3 7] L U LS R L Pl SR
P¢ﬁ ﬁ%@W%m NM12£%%MWM$34ME%$ﬂB%
B SEEEIED 1,100MWe o ERFIR BT R Rl T R L
B -

qﬁ' 3.4-1: P F—f’;}}(%%[[—f‘fﬁll
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Tokai Power Station (GCR) Tokai-1 is the first commercial NPS in Japan

< Specifications >
- Electrical output * 166 MWe

Transmission ° 1&},}4 - Reactor type  : Gas Cooled Reactor
E=g < [ (U.K. Calder Hall)
o _'\5\1 - Fuel : Metal Natural Uranium
antrn| rod =R with Magnox Cladding
Heat ‘1:: - Moderator : Graphite
mtchan;mr = - Coolant : Carbon Dioxide Gas
. 1 Steam—r Tranﬂgrmgr - Reactor vessel
— Turbme : Spherical Shape, 18m Diameter
- Steam Raising Unit
l —Dl ..... eratcu- : 4 Units
- Turbine Generator

: 83 MWe x 2 Units
Condenser - Operation term
11966~ 1998(for 32 years)

Reactor Ta dlscharge - Defueling and s1h pmfnt .
pressure vessel Feedwater pum —anhng water - Start ofzge'::r‘:lmgl::m::n; 200t
Circulating pump (5ea water) :4 December 2001~
[fi' 3.4-2 - Tokai-1 4 P ffsfe
Tokai-Il Power Station (BWR) ey (S pecifications)
b TPRTRESON SRR ot tye Boling Wate Reactor
E‘;:f;l?ﬂrm.l‘lt vessel (Generammri‘:)
.--""'_"_'\/Hcactnr - == ,
- ( Pragsuce vagssd  Transtormar Flecrical output 1 100MWe, 50Kz Frequency
) - g ”nrator * Fuel +Low Enriched 3.7% Uranium Diovide
] @n-up il
e ._ Condenser (aporow132tonscore)
/ 1 reeandie L. Tg discnarge " Stittof commercal operaton 8 November 1978
Q_r.m irol rod Hccn:ulahon pump by e

HEEeume amu.ah:f‘%:::“w‘:?lﬂ Power supplied o Tokyo lecric Power CoInc

P Toeky i Poer Culg

[ji' 3.4-3 * Tokai-2 38 Frfac fsfe!
L ifﬁf[f fr*ri JATF O > o s e i ;‘% '] ;vfj ERER
i Fb HE i = o g[ﬁiﬁuﬁgf A pR ﬁgagﬂ IESN
;Fm i 1 3 mﬁjﬁ, A= .*ﬂif?[ Lwﬁgl[gquggﬂstﬁ[rdm ’ﬁ'J
=3 Tokai- leﬁ%f%“” [ AN - Toaki-2 * T3 A9 A0 7 2% 7 b

SR P4 -

Tokai-1 Eﬁr BT Fr 2001 gﬁlj%@‘ s R “Etﬁ &
FOL 10 Fpu s = R ’@I—" 2011 ﬁ',%é.’?fiiu%ﬁ%’[&é RN
B e+ 4 P R A et %ﬁfﬁﬁwtﬁ% 2001 & ~2005 & P.jzls
L I N L N L LT J‘ﬁiﬁ I E‘“éﬁ%ﬁkbhj All¥E = > 2006
E‘iZ—%EJUi%f?ﬂ%ﬁf%fﬁﬁ : ‘”ﬁﬁfz“ﬁ;b%ﬁta?&%ﬁﬁq » A “ﬁ’é“?g%
@%%E%WW344’3%W%bﬁ?ﬁﬂﬁﬁwwlww
3.4-5¢ FAT Tokai-1 38 '-f%'l B 3 U Ry 0 1S Repv e [ N ) B
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Non-radioactive equipment (2001~2005) = Non-radioactive equipment (2006~)

Refueling machine
~ Feed Water Pumps

Boilers

Auxiliary Boilers Refueling machine

Turbine Generators

-

rT

Reactor DismaLtlrinrg - | _Reactor Dismantling

Graphite block, Reactor pressure vessel

Biglogical shield

HExcept Underground structures & basements

[Ai3.4-4 © Tokai-1 5 R i BT P2 7

Removal of Turbine generator Removal of Turbine [June 2003]

[march. 2003] Removal of Concrete Pedestal
[Jan.2004])

................................................................................................ - e
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[ILow Level Waste TP IR (Quantity(ton)] 2 Tunnel or sllo
[ Clearance material Ga | Stack ps 2 £
C—INon Radioactive material || PO 0. 8% A=

AR . Refueling Machine about 1,600 L2

= G N . b AN S
» \ ; Concrete pit
1 T i\ ; S 6. 7% p = I ¢.,.... soil
! Biological shiout 15400 =8 =5

: ]/Shield
i 6. 7% '_J\
. L | about 13,100 m
i Py Clearance level 20, 4%. © " -

o] . about 40,200 ——
N o > e Recycle
| ol R 5 |
N o Non-Radioactive 65. 4% — ¢
\ on-Radioactive | about 128,700 C = g
(ot TOTAL 192,400 (e.g. Metal)

[ 3.4-6 © Tokai-1 SEFHRSA IR R P23 KT
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Shieldings
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PR [ B o SR R IS o HORROR AP 3. 4-8
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| Pretreatment & Cutting |

[ S|
vy
r Decontamination ]

Radioactivity Measurement
on the Surface

[ Clearance Measurement ] Measurement | All faces of the blue box
v Size 1350W % 1350L X 1085H
Storage until Inspection ] [ | Capacity 1.5m?
¥ Weight 1.5ton
[ Gate Manitor— Shipment ] Time 240 seconds
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I B 13 {6 Dry Cask & [ Dry Cask Fi3E 260 % - FIJ E%L‘T‘;u 61 NP1
P ARIAL > Dry Cask [PHfEe) 2 Bebqfl % pyBE] > g Ry -p BRI -p E
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Dry Cask Storage Facility Dry Cask
Secondary Lid

Primary Lid
Spent Fuel
(61 fuels assemblies)

)

Dry Casks

L=

Capacity :24 Dry Casks
U-weight 260t

Reinforced Concrete Structure
Natural Circulation Cooling
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