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Taokya Electric Pawer Ca.— Tohaoku Elactric Power il;'l:nmn'm:ial plants, as of December 2008)
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EEEE

gl ."
The: Chugoky Blectic Power Co-Shimans Y, The Japan Atomic Power Co.~Tokai Daini
— =
Tz = |
The Chugoku Becic Powar Co.
."'i E Kemingaski Chubu Electric Power Co.-Hamaoka
e BEEEEE

ﬁ @ @ “W‘_‘MFWFW- Shikoku Electric Power Co—lkata
Sonda EE BEE

Merbe of Uitz | Tolal Oweput (W]
Outpul scale B cpersing [noperton | 55 3580
= ) E B3 under comstruction e oeaiclon 2 2,265
i i IEnCin 11 14,945
Lintnr SIOM Uncse 1.000MW  Cuse 1000MW Ii FPreparing for construction Taotal [ BE,E10

L)

o
j‘j
|



Presentation paper for D Chyno_fisien Eigng A
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Currem Status of Water Chemistry
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27th November 2008, Presented to Dr. Chung-Hsien Liang
Tke Jﬂpan Atomic Power Company

Tl Fapan Afomic Power Co,
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Tsuruga 2 (PWR)
1,160 MWe
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Tokai (GCR)
Decommissioning phase

Tokal 2 (BWR)
(5 e = ] 1,100 MWe
Tokyo Head Office 2
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ol fH
(= VEVA R BERE ) 2 il R A R

P14 R =)0 2 il Japan Atomic Power Company [ JAPCYRLET 9 % FE s 2 il Fy
985 L il (Electric Power Development Co., Ltd.) * 39t 151 % 2* il » #8161 % il
e S PRS2 il e E e R JJFW 28.23% ° %%JEIF%‘JJFW 18.54% > Hliﬁ =l F
15.12%@‘@%’# N 13.05%’FJJJ“F'1~TJJF 612%*}“’[[3 JJF 1.49% > H'WF“' JJF 1.25% >
ANEFE T 0.63% » PUBFE ] 0.61% » FE A E USRI 5.37% 0 £ R 151 %
JE¥9.58% » #1100 % = JAPC st “ABHRLR i o (L F1 22t filfEklEn ) (vendor) « [
F=JAPC SRR U e 1 2 IR i -

JAPCHE™ » [ I Eifet [ 1o e F’ﬂm 3 [FESAE F[ﬁu;zﬁ?ﬂr (Tokai No.2 Power
Station) » RLF 17 57— % A PO ASRE R (BWR-5) » /Uit 1,100,000 kW » 1978 & 11 7]
e B B TR~ AR il e 9RH 1B (Tsuruga Power Station Unit 1) »
RLEVA Y- R YRl (BWR-2) F%JJ J4 357,000 kW » 1970 £ 3 F |yt » 7)o
o rgjﬂf IJFF[[S“FE?‘*)J gl FTJ? VT2 Rl e SR 2 BREES (Tsuruga Power Station Unit 2)
(PWR) > FE7fils 1,160,000 kW > 1987 & 2 *| gy » £ B iy A1V ﬁzﬁ}a‘w‘ﬁfé
P el e - EEF%?&FIIEWFTJHH?I BT RS- S ERSEFY EE (GCR) - RL
I Y e ORGP RS 9t EI?J%,J&&&%E% » Vi ERED =
R 10 = HIFSPHIED fl“ﬂ?ﬁﬁﬁﬁﬁﬁ,ﬁﬁ%ﬁﬁ%@ BRSO (SR A - il
FIEy o B g 2 2 RSV R JAPCSIRFEIFHN 3 & 4 WEES (APWR) > & W
1,538,000 KW J el - F Vi o S AESE A HFS © JAPCRUAZAS ~ o9 £ ~ SR ~ AEFTARplI
AR = BV I 1 -

2007 =F JAPC Ky =1 50 & o JAPC % 305ﬁ'ﬁ$ﬁu Tokai-2» | Ijij b= 2ifE 30 & 22008
& 11 AL Tokai-2 % [T f-HH fi JAPC fippE | L -

E‘iﬁ’ﬁj:%?? fp‘ﬁi’%ﬂ%}‘-(]apanese Nuclear Regulation Agency, NISA) » B | lit%’f?ﬁi
{EJ@SOEF/U\’;E? [’F‘[“*'I'F'EJF'SJWJ b 2 1% ] Plant Life Management:PLM- [xIjf Tokai-2
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if?? Rl (1) Tokai 2 PO <R R *MW,‘E}%E@&%&@WE%
£ (Advanced Resin Cleaning system, ARCS)MEﬁﬁF[@ﬁE LR F[Eﬁfﬁt@m%ﬁ

(Electromagnetic filter, EMF)E?F,IHﬁL;Hm (Ultrafiltration filter, UF) (2) Tsuruga-2 fi*~ 3% -7

G [Pz 7 £k (Depleted Zinc Oxide injection device) (3)Tokai-2 * Tsuruga-2 [~ Hot

Laboratory. -

(= )P 2 SRR g T > & Eﬁfﬁﬁiﬁ :

Tokai-2 fil—~ 4 BWR-5 F'l-o EUESH = il R Bl 3 =249~ e~ 19 = i)
=URLA] P D) condeming s fEEECS (pre-filter) IUBWRFE -« W1 s iFrl
BB T (S (S 15-3 ppb) o [fA-EBIE 2 T (RAEIRPALE! (Primary
loop recirculation » PLR dose rate)Fé?J’?‘}}E‘LI%% 7 (ﬁ%ﬁ' 4) o jt%[#[ﬁl » Tl I gE < F IR fifl )
1.0 ppb ° fEEIF 148 > 7 Fwﬁfﬂﬁi]}h FHBEREE)E o Tokai-2 [NFhT 1985 [
o S *?zﬁfﬁﬁ( small particle ion exchange resin) - 1988 = £ ffi H [#E" b i
F| 2 1% (soak regeneration method) - 1995 & 6 F—J@%Ii;[i#ﬁ@a%@' \zﬁmﬁﬁﬁ’iﬁ( low
cross-linked resin)® o % i) 75 R condemin b iy LE 12 B i 1 i
( Hollow Fiber Filter:HFF condensate filter (CF)) - ﬁijfjﬁ)ﬁ% ) Th ELBE‘FQH?FH'* Fpl 5 f
ERL HFF(F IR HFFZEff) - 72 > Tokai-2 [k P fFﬁElfJi%?fr%#féqﬁl RETIRE
SRR 05 e JAPCRIAR S RIS A [t b Z o flf P 2 -

Bl |“?§Eﬁ; Mr. Asayk* 1988 = ff|#¢ F'F ¢ BWR condemin Elfjﬁiﬂl}’,%pfj?%isﬁj

_Ell

o 09 GRS IR H(ARCS) - Tokai-2 4 2005 & 3 [EARCS i » 5
f#ﬁiﬁi‘(q&ﬁﬁl 5)o Tokai-2 Ei%?‘]i‘%ﬁ",'%ffg[‘%ﬁ i%ﬁﬁﬁ%i%:—?%ﬁ ( Ultrasonic resin cleaning> URC) >
(11 e 2 I (Startup) 4 (7015 i USRS o i SRFURCRSIA S 1 -

El’[’Tokai-Z DLk ARCSEﬁﬂTﬁ-{‘ﬁ’URC ARFEE > ARCSH AT FIA-URCHY i PE[[ F o HEIRTokai-2
Uk RS [ 1(Condemin inlet - CDI) pugCrud 3% 1% 8-10 ppb(E=t)— R~ 4% .

’FLJWFE'E'}’) (I M JARCS & e B [ J‘Zt’ﬁ“[l?‘i <1pph0.1-0.2 ppb » i = R « [l
ARCS}™ condemin ﬁ%ﬁﬁﬁ 7%= 53 ( crud removal efﬁuency).iﬁ' o Tokai-2 fuchemistry

groupl?,iﬁbH'Zi“,%éﬂ%ﬂ'%uﬁﬁﬁégfi?ﬁi”f@ il [Py [ SRR RS [ARCS
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Outline of Tokai-2

Start of commercial operation 28 November 1973
Electrical output 1,100MWe
Type BWR-5
Reactor
Thermal power 3,300MWt
Supplier Hitachi/GE
Supplier Ebara corp.
Number of tower 10 (1 is stand-by)
Condensate o e Cation: HCR-W2-C
demineralizer Anion: SBR-P-C-OH
Amount of resin Cation: 4.2]12m’/tower, Anion: 2.742m’/tower
linear velocity 108m/h

[l 3. YAl 2 %’%’Q@fﬁj&%l
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Relationship between Radiation Source and FDW CRUD

(Needs of resin cleaning)

[PLR dose rate prediction ]
Beyeles (60,000EFPY) after from 2002 (0. 7TmSv/h)

FDW irom PLR dose rate
3 ppb 0.8 mSwh
1 ppb 155 mSv/h
(.5 pph 0.5 mSwh

When FDW iron have kept less
than 1ppb, PLR dose late has
been decreasing

B

We decided target value of FD'W iron as
less than 1ppb

| My comtain JARCs proprisiary inlermaren, S ohjerd to JATC's price weitien soesent befure |

Typecal O/ effluent iron
5 -

o pph)

] H i 15 KT EX 1)
Elapsed days

Iron is deposited on resin surface gradually
and deposited iron degrades C/D iron
removing efficiency

B

Resin is needed to clean up its surface
periodically.
-The wash and regeneration

R4 YRR g R ] i

I

o
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ARCS introducing plants

Utility company NPP name Number of ARCS | Introducing year
Virginia Power Surry (PWR) 2 1988, 1989
Entergy Operations Grand Gulf (BWR) 1 1995-1996
Exelon Nuclear Dresden (BWR) ooaia | 199
JAPC Tokai-2 (BWR) I

2005

Iron in C/D inlet vs. FDW before and after ARCS

5

Tron in FDW (ppb)

=k

=

Dresden
L]
Grand Guif
l |
L ]
20 30

1< before ARCS
Mo e after ARCS

il 5. =14k ARCS [0l 1 fil-<4g3lis (S35




ﬁ\l@%ﬁ’ﬁﬁ@]’“‘%ﬁﬁ'%?'i Mr.Kodai 2008 = H= Ay iAf s Bl f“‘%ﬁ%{[@ﬁ%%kaii
U™ JARCS iz frofa]-f~ghfiE (XI( - =" condemin’> k& ﬁvj&m’* < AR R
oI5+ 09 - i Tokai-2 5 + i [~ i *?—FiARCS AR Y

Tokai-2 [’—iﬂ;’&&iﬁfm@ Condemin @ﬂﬁ%%ﬁﬂ?([ﬁ[ 6) - ﬁ;ﬂr‘%}?Eﬁ%(Air scrubbing)==-<
Y (Water backwash) ]J;l,‘\ji?’?[i%ﬁﬁﬂﬁ%{ IH JWF,Hﬁ(resm fine) = %’7 E{pL = b
i B SRR FOR &1 o [HGE Condemin AR ™ 1k 55 6 <5 ol iy X0 (R TREET
R ﬁ,lﬁl@ﬁ?ﬁﬁ[@f@%'i%@ e ] J’F;]@J £444(Stress corrosion cracking » SCC)p*/e i &
B BoR] B LA > [NIFRE T T ALV E (T 7) © ARCS gk RUE! (!
8) (|- B g R » FR M ﬁxﬁraf’[ﬁ(Screeen)ﬁ “Fﬁﬁ - £5350 pm> pl— £5100 zm }I@]’
?Eﬁ%&fﬁ“ﬁﬂﬁf%ﬂ%ﬁﬂﬂ'fﬁi@ﬁﬁf@%[’ﬁﬁl‘%fi’fﬁ['EPB[iﬁ?&,i%(Adsorption active site and
capacity) » [ [l X EGER f = ST 4T PRI o S R P D OB E o
[fi' 9 7t ARCS puyt il « 07 # | 7 Tokai-2 1% 9t @'“"{%ﬂ"ﬁﬁﬁéﬁ ' ﬁﬁl}% ZJ ARCS
B EE A I o (M) ARCS i o g SR [ (S8 R L2 1) A8 AR
HE: WF[%W“?%%?”%} S s o () 10) IR PRANEE IR (5 1
LA 80 90([fl 11) o 0y~ 1 < Bl [ (= BB RS 1/3 - T f i (SR ] A o 3 ljﬁ[ > (I
12)

E'f] Tokai-2 Z— % condemi resin 2 20 == ARCS j&yk— & o iR 7L
0.1-0.2 ppb o _F— J5Hf » 5% 5 60 = ARCS JEpE— 7 > fi]7[<EELE A 5 0.4 ppb - Tokai-2
S BES ARCS fefit RS PASIR S - (ESHTE  F ) R 19 i F] A NREE
E*WF‘%' 15711 PSS(Poly styrene sulfate » (74 S EA R — ) @%?QEAWEEJ
PSS Fefiidsats ™[Rt » ffl =i PRASR L e e AT I £ o Tokai-2 E‘*'JI:r IFL[ pl
PR BB - ARCS il IR PR o AP T (fEBOsien o RURTIR AT I o iR e

[ STEGRFERR 5 - W B2 p>00% = #>99% - Condemin [lj\rﬁ’ﬁ [< ARCS fiy
(= i padiiR e, lﬂﬁ"* ERIEER Y A L =R Condemin (1] lﬁ”%iﬁ@"&l )
0.02-0.08 ppb ./ # ™ - 2008 =+ é?ﬁ%ﬁf HiZRL <0.1 ppb YIF=E U .
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Previous washing method -The backwash- |

Befare backwash After hackwash |

IResin fines

oD hackwazh oo Diameter of resin:
: \ 8504 m |

f' B """‘J Riesin fines are gt
5 eliminared but
lipereasing |
IIIIEI‘WIDINI!' 'ﬁ‘“n.Hﬁlllw
'nna‘f-rllﬂ-l [CETINE o
|_ pmarye ) BT rrdars : o
e e e !

Previous washing method -The backwash-

To waste
treatment facility

CRUD elimination is not enough
{as shown in next page)

* Frequent backwash
* Regeneration

$

- To cause resin oxidation and
spoil performance
- To generate a ot of liguid waste

Water

Air scrubing | backwash |

Prlar cominin AP s prapriviary infermpiion. Sabjen ie JAFC's price wvitics cosson bafors

using Bar ey sther purpese shen arignaly lnmede sr bofors Sedesing 18 a8y 1 parts. |

iﬂ"ﬂﬂlﬂ 1'ht L“_l‘_l .i.li-ll “%

[l 6.Tokai-2 7= ARCS 4[| Condemin ﬁﬁﬁﬁi%ﬁa E

I
o
N~
'wr_ﬂl



FDW CRUD (pph)

Sulfate in reactor (ppb)

Problems of the backwash

&

FeR
Ti bt '%* =
' E |
o Mesmndbaid |
] 500 1000 1500 2000 2500
Washing and

FYW CRUD
Trade-off problem between e
FDW CRUD and sulfate in froquency
reactor
| e a Reg

Radinactive
wiisle

lirce: ¥
Chxadation and i Spent resim
peneTation resin fines

0 500 1000 1500 2000 2500
Elapsed days

What is a solution of problems of the backwash.
——  Changing washing method

7. AT =
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o
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QOutline of ARCS

Spray water - Resin from CD
¥ ‘—I:\ 100 ¢ m mesh size
350 4t m mesh size &
000 ¢00000000 S
'  Clean Resin
V= i
Resm Fines
B Electric = _,! = "
IR Liquid waste
with iron |

Resin fines and iron are eliminated
by two screens from used resin

Haha ki e @ bl msy

&

Reuse as spray water

L e eeeee—

ﬁ%ﬂ' 8.ARCS HyE R RLE



Appearance of ARCS

:,'i -_ ur - _.;.-:' .:-"__fd ‘r y .. -
— W .;5& il
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ARCS effect (feedwater iron)
‘ @ Frewnus resin
l Fresant r&sm

ARCS Start

About 0%,
decrease

Target value

Iron (ppb)

.h/ Less than 0.1 ppb

0 200 400 600 200 1000
Elapsed days of resin (days)

Feed water iron concentration after ARCS became less than half as high as
that before ARCS.

The resin regeneration in order to reduce feedwater iron became unnecessary. |

ARCS effect (Resin cleaning etticiency)

Before Cleaning

5 ... Resin Fines ... no

oW ... Iron removal ... high

[ Resin Fines and Iron removal performance were improved. J

lay comiain J AFC's propeistary inbirmorion. Suhjct ta JAPC' purwr.um-n-urwm | -—

[fi' 10. ARCS f1og]-j{gh R X354
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ARCS effect (Reactor water sultate 1on)

1 ‘ o Previousresin |
6 | « Present resin ‘ Target value
g5
a
gl o
e 4 N &
= ; ARCS Start About 20% ‘
L o 5 decrease
E ) ¢
=
7]

0 200 400 600 800 1000
Elapsed days of resin(days)

" Sulfate ion concentration after ARCS became 80% as high as that bef;re_'- ..f
ARCS. |

——

[ L1ARCS [ fiAsEie Jod, [ (S5



ARCS effect (Liquid waste)

¥r Decrease of Liquid waste (Resin cleaning)

Back Wash ‘ After ARCS

Cleaning waste water

31,500m3/year | 11.250m®/year

¥ Reduce of operator processing time

——

x\ Back Wash | After ARCS
| |
Time for waste water 18 hours/time 6 hours/time
processing

il 12. ARCS 19/ Fo i Bl g (S35
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PRSI 2 BREFE R [ R S 1 i R R A R A R > R
U SHYRCEN (Precoat filter) SE B 7 ~ %ﬁﬁji P ~1<(Equipment drain)> Fﬁﬁﬂﬁ F[ Yk g ﬁiﬁ “f<(pump
seal water)= o [[ISFg = SEIRCAR o 2 S BUEDRGR YL > 2 {%'ﬂ%ﬁ'é?ﬁ}ikﬁﬂﬁ o 2RIk
[ el by LR I dRCas H'F'@Wﬁ%f‘% T R B SAEE » PYIP= Tokai-2 17
FEIH 7 XA EE (Permanent magnet)fﬁr RESE RO (Electromagnetic filter » EMEWS Y5 1452
TR AR e

F 14 Organo. - FJ(M 23 p 1 2 F,J(B)H;@EJ EMFfi J;ﬁﬂj » {F17 Tokai-2 4 5Ep » HAT
BEFHICRL P TP A P fE TR  Tokai 2 7 g i 8 27 (1986) 7 W i < E
T HEEMF = UF(Ultrafiltration filter) - (418 11 JAPC fiuTokai-2 and Tsuruga-1 £L
Organo % fifVEMFRE - M |5 ORI 7= o 0 17y Tokai-2 [ s k] e
AR A %ﬁﬁirﬁ?ﬁ » ARCSJIVAT T ™~ Pk ~ LR E'Jf’, 2 FZEMF* 6 5 UF
AR IR R AR > SV U SRR o [T [ R AR R R SR
(RWCU CIF):=Z]" ] IHbJ}{kﬁﬂﬂF,ﬁ,'(Spent Powdex tank)F =S Eﬂj o PSSR o) BER
EE AL - EMF R UF 2 g >50 1 Slem s o @96 iH e e G
AR -

Organo ** r[J]ﬁ iéq\F[Tokal -2 ﬂJEMF?FﬁIHi/D[ﬁI 14 - SRS PRI e 7 EMF FL‘
I %@fﬂ%ﬁ&'\ﬁﬁ%ﬂ(electromagnetic solenoid coil) Fﬁ%’g JEE Fﬁ’?ﬁ'{%ﬂ?ﬂé%ﬁ@;ﬂi N
Sﬁi@ﬁi TR Y JEm 1% o B AT R R g EMF FLE‘ i %‘3“ o FL S (B AR 72
[# < (49 Organo = il ™| ¥ Tokai-2 241 H-oaiE! Ak [ IUEMP » GfbF2 g s
%[ 75% o

UFf'1 US ABCOR * il » BI#+IHFA-300 FEG B - U9 ficdii! 15 « fii "] 7%
Tokai-2 fNEMF = UFf Jﬁ r%d/pqaﬂ' 16 - Q?:ﬂ‘ 17 $5 [H', Tokai-2 ]EUE'JEMF &UFESH] > EMFRY=
1% =" (Decontamination factor - DF= inlet iron/outlet iron) 7% 3-10 - EMF * | l@ig@;@gﬁﬁ
ppm - [ ESErppm. < UF AUDFF*E 1000 ') = » [N URSHT TRVEEIRS <. 10 ppb. 7 ff

HIEMFY i - SRR SR LS 1 2 RS m *lyear © {FI7 i 2 [EMF .V 5=l
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Electromagnetic Filter

Number of unit 2 (units)
Capacity . 20 (m3/ hrz’Linit}
Solenoid cail
Rating output power | 52 (KW/unit)
Size
Shell inside diameter 850 (mm)
Overall height 3,470 (mm)
Materials 304 S8
Ultra Filter
Number of unit 6 (units)

Number of membrane tube

| 320 (tubes/unit)

Capacity 6.7 (m3/hr/unit)
Tube Size
Housing outside diameter 34 (mm)
Overall length 2,993 (mm)
| Materials )
Outside hﬂus[n_g 304 S8

Membrane tube

Porosity reinforcement plastic
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TOKAI-2 EMF/UF inlet effluent iron concentration

fron {mm}
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Present Status of Tsuruga-2 Primary
Water Chemistry

I e AR

Srmreg}r of Prlmary Lhem:ﬂry . an.fra!
inTsuruga-2
15{88 1993 1993 Zillll‘.]ﬂ 2008
! ' Burn-up Lxhnslun ! - _WCT:,; -
{IB—ABGWIDNT) [48—~55GWDIT) ~
| I .Dosa Reduction |
B-Li Controf (Li=2 Zppm) Applisd to Tsuruga-2
Modified (Li<3.5ppm) "W e
Crud Removal during Shutdown
H,0, Addition , Purification Rate Increase
£n Injection Injecting Test at Tsuruga-2

Wiill be applied to Tsuruga-2" S
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Primary Warer Chemr_mry in Tsuruga-2

—fp—

RCS
(LEH:Loop B Hot side)
Spec. cv: | pv~

Li(ppm) 0.2-3.5 | 1.9.3.5'" ==
DH{cm3/kg-H20)| 25-35 25-26 =

Cl{ppb) =50 = <5

F(ppb) =50 — < 5-30
DO{ppb) <5
Zn{ppb) - 54 2'% —

*Contrel Value

(1) Modified B-Li Control
{2} Zmr:: Injection Test

“*Diagnostic ’H"ai'u-&j
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PWR Average Occupational Radiation Exposures (ORE)
per Linit by Codunitry

ORE in Tsuruga 2
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=ORE of Japanese PWRs is the highest in the world,
= Therelore, reducing ORE is one of important izsue in Japanese PWE.
= ORE in Tsuruge-2 siteates in the middle range of Japanese PAWRs.
«The increase of ORE in 2004 is eaused by special engingering work(36 tube plugging).
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The Application Study Schedule of Zn Injection
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t by Clennrg - Hisien Llaig =
Z'mc Injection Test in Tsuruga-.é,‘

I P fine coneemdration
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e dileaitenhd poigrest frar B € Marrge-Fisise Dlapge i
- Slmm:gp af Secondary € kemutrv Contrel for 8G Inregrity
(Tsuruga-2)

b | 3,382 | 3,382 | 3,382 | 3,363

-l!.lungldluhll:ﬂﬁ: AT | 1.8 _I 4.8 4.4
1988 1993 1998 2003 2003

|
Hollow Fibar Fii |IHH'-:| adorit-e-d

[Corroalve Impurities
& lonic Impurities
Reduction

Elimination of E-nppnr bearing matarial
v ' 50,% Reduction

% T e
High-AVT started i
[Fll'gl trial in Japau}' i
Optimization of lonic Impurities contrel in Secondary.
5G Ehamlﬁﬁi_ Cleaning

Secondary Water Chemistry in Tsuruga-2

Spec. C.NV." D.V.**
g pH 8.7-12 | 9.g-10' —
2 Fe{ppl) =20 == =1-2
i Cui{ppb) — == =0.01
pH 8.5-12 | 9.5.9.9 =
E Ma(pphb) <40 = <0.5
0 Clppb)} =100 — =1
SOd{ppb) —_ — =1

"Control Valuae

{1} High-AWT Treatmeant with NH; ~Diagnestic Value

2
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Sﬂfﬂndary Water C.hemmtry in Tsuruga-2
- Stat“s l]‘r SG t“hlng T Result of Palled Tube Examination
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(=+) Hot Laboratory
JAPC [ Tokai-2 = Tsuruga-2 %"ﬁ@f’l@ Plant Engineering Group = Elﬂ[’“‘?ﬁﬁﬁ@ AR

%Eﬁ[%@ﬁllf“‘%&»‘ﬁﬂ‘%%i [Feo E‘zﬂf\‘j’ﬁéﬁlﬂﬂiﬁm ﬁﬁfr 1] Hot laboratory - Hot laboratory

B T AT R R TR 0 S X A 5T B (Xray
Fluorescence » XRF) ~ X Ffasgdt 55 fv (X-ray Diffraction» XRD)~ ];ITJEF[F“H HAfAEk (Scanning
Electron Microscopy > SEM)=TE8S » 53 Fréa-fs @Tf/}ﬁéfﬁ Fh e NIEN A IS
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1. - ~ JAPC Corporate Profile 2008-2009, The Japan atomic Power Company

JAPC POWER S5TATIONS

JAPC works hard to operate

its plants safely and provide a high quality, stable power supply.
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Tokai Mo. 2 Power Station

Japan's first large-scale nuclear power plant
Tokai Ma. 2 Power Station confinues its record in kapan for tatal
power outpat from a single Bailing Water Renctar (HWR),

Eleriele ot 1,100,000 KW Powwar spppied ma:

Reaciar teoe Bodeg st reactor (TRED Tofoky Elecins Pisar Co e
st L eneched prareen (s 132 nesl Thay Tokys Elgcirie Fowar Co, e
Saerl ol e rnncial vgsaretion: Mesaniber [172

Fincal Yyar 2OOT

Tiral poesar penaratian: 579 bilkon dWh Capachy fagior: 90 [

Cainia i AT
Arouymiieted power gereratedt 209 21 bEan kivh

Awverage capachy ctor: T4 0% Ao suacldr by Nachoe: 7958

11558, Toka! M. 2 Power Stabes oftanad |
el e]
o Mmmmhilnm

by

Tsuruga Power Station Unit 1
Japan's first light water reactor
Teuruga Power Station Unit 1 is the first nuclear powsr o
cquipped with & light warer renctar,

Becinc autput 337 000 kW Power upped hr

Repctor bypa: Boving waler reacior [ Clustnj Ebcirs: Prwes ©

Fiss: Laow ernced urasann faggnie, 52 sl Hpdarhp ERelic Fosar 22 o
Start-of commascal operaon. Warzh 1900 Tha Hamsa ERciie Fowes Zo e
Focall Yanr 2007

Tolal pewer gereralions 1.719 e KAk Capactydacior 548
Acchipsaments [sivee B commoreial operathn]
Accumidyied power geaerabed: 3017 bdon KWh

framrge capooty facam: 67 4% draadign maabeley ot T0 R

b APHAE, Touruya Poever Sribici L83 1 otmnend
B 14501 wnonesanial managaTrt ookl sbion.
AF  Brsl amang ruckeor Sontr TS B na
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Construction of
Tsuruga Power Station Units 3and 4

Tar ensare a stable and self-safficient supply of energy and help
curb glabal wanming, the extenston project of Tsuraga Fower
Station Units 3 and 4 has heen planncd, and site preparatory
work 15 w10 progress. Placing special empbasis on safety
measures, reliability, opesation and maintenance, ihe new units
will be equipped with 8 more advanced pressurized woter
reactes | PWRI than Unit 2, based on our previous experience in
operatien maintennnce and latest technology. Tsuroga Power
Station Units 3 and 4 will be equipped with cconomical twin-
type PWE (two unils in one facilitel.

Becireal Ouiput 1,598,000 KW exch
Reactor Type: Advanced Pressurized Water Reactor

===tlshment of domestic nudlear technology

=21 Power Statien Unit 2 was bailt using domestss nuciear
S H Incorporating Japan's firsl Prestressed Concrete

Vessel {PCCWVY, it has significantly impreved its

i, gl minde 2 tange of other impravements,

P suolied! ki

Chubm Elecric Power Go Jrc.

Hobarhy Elaz i Povwer Cay, [0,
The %z Elacinr Power Co, lac: E

T5avga Fosar Statinn Liiés 3 and 4
feoncapna das ey

Canaclty facton 3113
aaremaorchl oparation)

* gargraiad: 17195 billon kéh

e BON Apmepe aaekaty Bacis 1A%

s Fonie S [ skt
ARATITIAE MAnagEnent coricabs.
A ko e ity in el
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DECOMMISSIONING AND THE NUCLEAR FUEL CYCLE

As part of its pioneering efforts in providing nuclear energy,
JAPC continues the decommissioning of Tokai Power Station
and establishing the nuclear fuel cycle for efficient use of uranium resources.

' Decommissioning Tokai Power Station

Tokin Power Station 15 undecgaing the first decommissioning of
a nuclear power plunt in Jupan. Decommizsiening began with
removal of the peripheral facilitics outside the reactor area. The
reactor area will be safelyv stored for [0 years until radiation
feaels have diminished to an appropriate level for the dismant-
ling and removal of the reactor. Finally, the site wall be ready for
# future nuclear power plant,

Tokai Power Station
— Japan’s first commercial neclear power plant
Tokni Power Station uses a modified Calder Hall unii, a carbon
dioxide gas-cooled reastor developed in the UK, The unit also
ineorporates an original quake-resistant design developed in Japan,
Electric oanpat LGG, COCKW
Rearior types Graphite-moderated, coarbon dioead® gas-coolsd reecion 0GR
Fued: Matural uranizm Gpeese 12T o)
Ogearatinn pericd: 31 years and & months
Totad electrichty generabed 25006, Tl
Mg capacty factor G2.5%
Averape aishity fachor 77.5%
il sbanes
Ay 25,1968 Operation mtland
Mar. 31, 1'948: Commercial oparation ceasad,
Oct. &, 2001 Peach disvatling abplcation sshmifisd,
Do, 4, 2000 Decormmissoning work ndiahad.
Jizs 30, 2006 Decommessoniog pian appemed.
Aug. UF, 20060 Removal of the heat escranger invlisted.
Sap, 8,00 Aoprovel of redialicn messnement aid assssammnt mediod
it complisacs wih fhe Clearnne system

a rewolely operated maching
Fuse cuting &

Decommissioning Dvervew

Praiivry weark and rmoa | o parpkaral soup B0
Reactor buithng
S Hzechar j—-" Charge machre
[ ® ed [ s - et
| | o e romow o ; ;uc Ny ]
Rertidgy cgbg pont (XTI | Turbine tusding
3 _H—|. 2
1
o

Remuval of baat exchargen. 005

Sala Abanagie Iﬁw'c—rh'lm% 1 f__,hurl.lpg.-gm1
|| b romeoaesd : ¥
| Tirtzine bulding
LI
ekt
Reactor vessel

-

Clearance system for Recycling of Dismantling Materiz|
Drecommiszioning of nuclear power facilities generates a huge
amount of dismantling matertal 2uch as ron aod concrete, JAPC
is now engaged in dapan's first recycling project, m compliancs
with the pevernment's newly institistionalized clearance system

The svstem allows us fo recvele or rease the dismantlng matenal,
afier it has first been confirmed
safe by the government, in the
same way s general industeial
wagte:

Recyeled Clearance Praducts

Fecpolad pradicts, such 25 banches, fables,
avd shislisg Wecks, ae manaisciered by
foundries ir Tokairmurs sd wied in JAPC
focAtes ard otber mucizar related fanives.

Expertise in Decommissioning Technology

With the decommissioning of the Tokai Power Station, JAPC 1=
carrying out an important first in Japan's nuclear higtory: the
safe, efficient decommissioning of 8 commercial maclear plant
In our proneering role, we are working to establish wechnalogic:
for remote dismantding, mass/ radiation assessment, rdicactzve
waste dispasal, and project contral system development. JAPC
strives to accumulate sxpertise and knowledge o contribune 1o
future decommissioning operations.
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Corporate Profile

Business Outline [ M 11, 2000y
Estallisived: Movember |, 95T
Auwthorized capitali ¥ 120,000 millicn
Paid-in capital: Y1 20,000 mmillicm
Power plants: 3 plunts
limstalled capuciiy: X607 000EW )
Totnl revense: ¥ 10 0REm T IFY20T
Total assets: Yadd, T20 million

Mumber of employees: 1,351

Corporate Objecrs

| . In prdzr 1o develop and moke nuclear power gencration

commercinlly leasible, our abjects are to conduct the
fallawing businessas:

Directors & Auditors s e T, 2L

President
Wakinor lehida

Executlve ¥iee Fresidents
Hideaki Sumuki Emju Azarashi
Smsumu Kavwashima

Mlanaging IMeectors

Taknshi Yarl Takashi Mitta
Shaji Madsmnyaba Fumnivuki Kashima
Hirewuki Tokibe

Diresdps
Shiigl Kt Akirn Takateii
Hirpshi Masuda Tadamichl Saco
Taiki [chimura Yoahimka Tatsumi

DHroclors (pari-timc)

1) The construction and pperation of muclenr power plants Funuo Kawaguedhi Fujio Shinki
arel the supply of electricity generated theseby: nnd Shigerni Twnnm Y imthiliko ?U"llfuguki
23 Crther husinesses conmected and rebevant oo the ahove, Shasake Mo Teahiski Yackimn
Sendor Awditor
2. Wi may contract 1o pravide seTvices as regards the re= P Apvagi
search, design, praject managemenl, construcion, plani
operatson ad other redevant techiical aid, et conceming 'J““!!'“‘r .
nuchssr power plants. Kiyomiba Magai
DRiitainle Seatulnry Auditees
Wafi Chexshi Hirashi Saize
Organization  Yeka Fawer Station Toka Mo, 2 Power Statian i s 1, )
=== Flan! Operafon Gr. Teaal Mz, 2 Possr Satan)
—— Exacutive Support Diep, I— ihilt Manager!
I | Fant Mamenance Gr.
[ Eamity furit & Business — Fiedd Tachnodagy Cantar
Practce Examination Cep.
s oo — Genecal Altars Gr,
[ Pubic Ralicns Dep,
3 — Decommescning Sr. (Tokad Power Statiznd
|— Corporate Flarming Dep. e
I— Busingss
Deesseinprowiil Team: Flami Manag nt & Coardnation Gr,
[— Gereral Aifars Den. — Flant Enginserng Gr.
E‘haingul‘m of the Bosed of l— Finarcial & Accounts Dep —— Toka (ifice —— Miba Liamon Ofice
eL] 5
President Traning Canter
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