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ELgEATR 2007 FREE LIS ER 2009 F H AL HE GBI N BRI B
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(—) BWR 7k{LER B atEd AR
1. BAREFIREIAPCY AT FTR 3R (Tokai)-2 BRE 30 £F7K (A2 E R 5 [m i

(Paper 1 : Water Chemistry Evaluation during 30 years of Operational Experience at Tokai-Daini
NPP(BWR)) '

HZ JAPC BT FHETHA WAL » 5355 Tokai-2(BWR)F!
Tsuruga-2(PWR) » B2/ NVAE] - (EFEBIAWIFERRE - BRSO 2B R -
fEPRIE S RS TR MG T E S TRIRC - {HIRE 2 AN B S R
BT A (B K A B T HIRY BRI REER (e E R VI SRR R K E B - B
BIEMABEEAHNE « R T R g e e i TIAEASHERP RO E Fthi
RS BIRE b o ifln o BRI AES paper]l @ EEHRANE  IEFEEESANTEE A
A RAEERERTEEE DR - DURASKEIEHR AR B SREE - AGER
Tokai-2(BWR)Fa I 30 sk (b S S iglicE i ks - T aEE - £EENZ2E D
FlizhE— ~ ZREPUARHERHF-—Lhis > R Ran T -
1) - BT |
Tokai-2 f BWR-5 FEREHY 1978 4F 11 H g - 7£ 2008 4EMEF 30 F4F - A ERZR
5 749, » ARG TRILE. 5% » ARk - Bk R B
Deep bed only &5 1AI8% — ~ ZREAHE @ £iBEZF KGR KERIESHI(DIR 0 s 2
-~ QIR - QORISR - DURIRSEURA ARCS (YT
NETHE R G ETHEREBEIIET7K Fe JR1E 0.09ppb (2009 4F) » FHERZEamETK
B CEDROR - BER— - REBRIRAR) 0915 pob » FER AR -
Tokai-2 i 1985 FE5HAG » #EFEA SF|E _EH5E 0.3man-Sv/year » K| HLEEE LKL E2HYEX
ST HES 2B E » B EEREETE/NR 4 man-Sv/cycle » TAFREYEEFIITE 1.6
man-Sviyear » #paAE B ABSEIFEY P EAE -
TR EEE B Tsuruga- 1 (BWRNEFRT)FAFHAG T HAENF S B 2l 677K $8 =2 30ppb » #3%%
I3 300~400 ke/cycle s AZIR . > 4£58 5 (3.5 ARCEEF EFPY) R ERERPLRE
3mSvihr » A BBIEFT 6~9 man-Sv/year « £E45 FIRE(RET/ kK2 3ppb » K PLR BB ERE
0.6 mSv/hr » AR A BBIERE 1977 FHxmiY 20 man-Sv/year HI{EZE 2~3 man-Sv/year °
0 B TR RS - I R B BB U A /KR IAE IR - R AR
OHVEEYE(CRUD) i = BEA RUAH AR EE K SRR crud » B K EriEs ¥ CRUD
HIREERRCHE » [A] Tsuruga-1 YA NIEEGEKIEIRES » 5 Deep bed only BB @ (28877 %
AR crud FVFEZE » FERBEKERBSRHL TEA SRR > HRIER AR -
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@) - BRI - Heits - RIBLERPEEL L o
21 kAR I

HARRERFUTT R - RSN B 22 5 T S
Tabie 5 Target on Water Quality Control

Anuval c(;tc:)c;;panonal <100 man - Reur'yr (<1mSv/y)
PLR dose rate <1 00mRem/hr (<1mSv/hr)
Fe <3ppb
Feedwater | Co <lppt
DO 20~30ppb
Reactor water cond. <0.118/cm

2.2 FREEMEEHERR TGS
UEHY RS REACER » Tokai-2 PRERRRERHRIAEREES - I A LSRR A 7 itk (22
PrFER -
(DB R IAREET » DR CD RBISFEMETR » BN KRR R R 120 mr [EE
108 m/hr -
(DF TFEfR/KERE ERETZ B S Hematite film » T7E A%ﬁ?ﬁﬁ?ﬁ%%%tﬁ[ﬂ it I
(VB T {50 ST FEIE AR 1R i 2 B e 2 TR Y 1R U (Dry-Storage condition) » #2a T LAk
equipment drain collector tank FYAE » DUFE/ERERF A BEEERIGEAK -
OIIABE AR RWC)EGE AR 1T ARE 2%
O)F THESHKFEMEYC AR - FRAZTEMIEINTE LrEUR R - thiRRE
HtEEEE oskinetic probe)FIgA & SRR AT L Co TLFRRYIH L
2.3 WEMBLE
(it as b1 3 F SR HL LR ER) SMA4LA 847 -
 (OFEEMREER AR K EN R SR E B &S &M - 7151 FAC -
ORIz i AR 2 S5 EE stellite A 3F84Z colmonoy H4% -
24 SHEEH k- FIfEE
SHANEEERSE - BT LAH RS R BB EERI(QO)F B - 18R - fiF
Bt B AR - ERMTUSMEARIIRER - BB E S HERE - EEEEaEE
FREK R ET TE S POEAIEH - SATRAE hot drain off treatment #2HZTUREEF - RHA
=+ RlfED)aes NG R A AGEA R SR - HERm S » A
RFGET TR (R ERVIEER » I EREECEIRS » ARk FIER /K A0 B R B H
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anfan ] HERY IR (flushing)
(3) ~ RS BN kL B S
3.1 ¥ 8k Bs 2R (condensate demineralizer(CD)) NP & ok
TERARChRERISIRE Bt a8 B CD RYME T ACHRBE OFD crud BEREESIRE - EAR
KEKFRE T ASIIEE R RS - RAERER (baffle plate)Z iR © 737K
(sprinkle plate) #2522 TAIHORTS - (ISR OGEEEERTAN T & © BB MEIR -
7K UR B LA E RS 2 s -

B: Baffle Plate
D: Sprinkie plate
S:Strainer Support

Condensate
Water

[Original design]

* Convex-Shape Baffle Plate.

* Resin bed Swrface is nof flat.

* Sprinkle plate did not cloak
whole resin bed.

[Improved design}

* Change the Baftle Plate to
Concave- Shape.

* Sprinkle Plate was reshaped
to cloak whole C/D.

* Added holes to Baffle Plate.

* Resin flow decreased.

* However, bumpy resin bed
surface is not flat.

Fig. 3 Modification of the Inner Structhwre of the
Condensate Demineralizer

3.2 SEFBIATE 10 88 (1989 4)
& —(EFEERY T HEREE A Lt B.1 KL EEZA -
(DB AA TS (crudYERRERESIAE 2.5ppb &2 T EHEIEAME L crud MIHE A E#T 100ke/year
27 BEFERAD P CY-1 B AKSRIRIE 10pob > FEE CY-10AY Sppb » F40T
7% o MRS RS EI B A SRS AR AR 10%E. -

T8 B AHHA CY-1 —>CY-10
BEl KA VE# crud | 2.5ppb — 1.2ppb
HE 7K Fe 10 ppb = 5 ppb
fialsk&h Co 60 ppt = 20ppt

{HR gl K BB RAR Y 55— PR R PS5 ga 2L stellite MH » /KR Co YA TTIREE
PRI SE RS IS colmonoy M7 » Co JREE TG B FRHEHE -



(2)PLR BB EIEHE CY-1 19 0.3mSv/hr FiH & E] CY-11 89 0.7mSv/hr - A EFIEHES
& FILREIVESE NS, £ 1985 S A —EiB5 B & {4 model AR ERK
B - s - RICHEGET ] BT EE © DUERF PLR B EIEAE 1mSv/hr
LT e

Table 6 New Target Values

Item Target Value
Feedwater Fe < 1ppb
Feedwater Co < 10ppt

3.3 R 11 (1990 £F) FFHA 15 (1996 £F)
E—FEEEEUEWE CD B crud FEIRGER S 00%LLL » RIFFHERF Ll A0y
KB EIE -

BT A HRRRIAE AR Crud 2R A R I EE S (zeta potential) B crud #HEES FeOs.
£ PH= 7T REEMN BIEE - ME#HFEIESEE At oud FEZRNHSAEERE

FHifE L - -
EIE RS AR R TR - \
WA » TSNS ord OV - “ Ao
5 Tokai-2 14 CY-6 TEHURII(S - crud B . \
MR R R ERTSEL ; N AN
RELSBIRACR I AR » TE : - S
IR - R85 5 it T BRI < 71\ /\\
(1) fek R/ BRI BS (C Y -7(1985 4F) % | e
CY-15(1996 4)) s
FH_E BT crud RO » SO e

T Al TE T Petential of CRUD and Resin in Water
15 - BRIEEAE CY-7 REHSE AR 780micron 2 550~600micron #NEEAT » FRIEARRRASE crud
HIAR/DARE N 10 um » G0FR A/ NERARAE » FTHE/ MG < HIRYZERR B crud
FIFSRYEE > R0 T BT R » 53— ACRRER/ ] » FEE R RIS TR S0mm) GE |
FEZFEREAIRY underdrain)BI R » LIRIRIRE R ARG - SO R Erg Frghney
BRZ

AEERF/NERIEIAET » crud BBEREBCE £ CY-11 #F5EE 00%LA L 1 Fw 2 crud

%2 0.5ppb LA T HEIEIEREE > 1€ CY-7 £ CY-11 FEIRHER -
8 .



Comparison of Particle Size with CRUD and Resin

6 0 em

2 10 um I am
VACANCY hetwPEN

RE SN ;a-m'i RESIH L

B W
1 F. RESIN e

— B 00 um %

Powder Resin CRUD

()T B EERS IR 8S High CRUD Removing Resin(CY-16(1997 7))
&4 (o AR BE AR A8 B R (cross-linkage)8% * Tim SR ER R IR IR 6% + 48
CY-16 F1—MEM L3 » H crud BERSSCRILAHRA 2 90%20 L - {HIEK SO-ABEINE
25ppb* PSS ARG SRR Z A TEEEEE (poly-styrene sulfonate)fEHHIAR - AILAE Cey-16
RSB -
GYIESEHETT B SFE 78 ¥E A M (Ultrasonic Resin Cleaning System * URC)
{HEA URC I=AMEA T B NS ERER ZRAK » i L RB g iR
NEEFER - FL 1990 SRS BERR URC -
(4)CRUD TS B3R iER R
- [ Tokai-2 feEER—BHIARIAE S BESS R TR SA » LURESE MM B RS L1
MMEAZ K E NSRS R ES SHARIET FAC - TS BK RIS 2%
f&l ppb » FLEREILAR BWR BE(E o FRIILAISR crud BEERBERRE > 90% @ RISMEHE L
SRR AR condensate filter(CFD)MHME crud HYFEMK » BTLA Tokai-2 BHRIGEE crud
- CED ;
B RFRY SR A N e E R e ET HZ N « BRI TR ¢

Table 7 Metal Impurities in Feed water
& Reactor water

Feed water Reactor water
Fe max. {.5 ppb * Sppb
Co 1ppt 30 - 70ppt

*: Tron input into Reactor 10— 40kg/cycle
9



{E4REILER A/ NER B ISR RIS A ER D E S B/ BIEN » BERR
¢ CY-7 § CY- 11)?‘&5#% crud FEBRSCRIZR = 90% L1 _E R E/k B2 0.5ppb

APPSR B RERIR PLR BYBIE RN CY-11 B 0.7mSv/hr [B 38 DIRER#E
FHE 0.5mSv/hr - FEEEERYES JI7EE KRB R R A0 AHHEE LR Eed
EVWERRBI R » TfREF PLR BIEBIE K -
(S CD 4R LEE 3 S BIBIIEIERE3(3 Stage Resin Collector)
RIS A AR AT LIS Y » /K Na " JBRE(R » 4F 1990 4E RFO-10 fingé 3
Stage Resin Collector KAER R 7 MG B2 BIRE SIS - BB E N2 <
lopb * Tk PH 848 72-T5 MEE 70 - -
3.4 6 16 (1997 4)Z2 A+
(1) SCC #i3% r-
¢ 1974 FF35 ] BWR FIEERE IS 55EE (304SS)F 3 Stress corrosion cracking(SCC)
LAz » BIPISME S BWR BB L PSH55IAT core shroud #R#RE@FEE SCC » i Tokai-2
BEAATEEESE - 140 SHT - IHSI ~ WIP BUBS.E SCC » B {%7E in-core monitor housing %
B IGSCC £2 1999 4% - 7421997 FBRAA¥RA HWC -
(2) Starfup By SCC 3%
{ AT AEEBhRE B ot SCC #iEh Rt R IEHEER - EILAE 2002 4F RFO-19 Bt
1T HWC during startup(DSHWCOYHIE, » A0 T BIFTR - SBRERERRBEER A
BTN - Rt CEEIERT DSHWC -

600 30
D03 = HzO:
] = DOANWO) = Hi0,(NWC) /"
500 pq == Hjlnj. — Temp. 25
p ='==9 /

)
_ 400 b 0 2
-g x
% o <
?ﬂ . E
C«‘:-: 300 F 15 gl
: E
» Z
g £
200 0 §

100 J 5

M

0271277 21:00 0271278 0:00 G228 3:46) 11271278 6200 02128 940 (21208 12:4K) 021278 15:00
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(3R B EHIMEAT AT 7K CRUD HITE,
£ T o3 CD crud BERRERAIRSERTERIlS M K S04 » TIAE 2007 4E CY-23
FEIRHETHY ARCS(advanced resin cleaning system)#% crud FERRF R (Th##RE{RIF H Fw Fe
<lppb * BIFRE 2009 FEELH]EE < 0.5ppb * EFEHINE CFD BiREERUKHET -
SRk S04 FTIEE 20% » SRR 3 4E44(2009 4F) 3L F e s » JF R Rt e A
IERIGETEAE » RESRIISTREIIES « AT 400 TRRRFE— » FTREMMEAK SOC
HERFIRAE -

Outline of ARCS

¢l T Resin Regeneration System ARCS

Spray Water Resia from C'D
B 100 ¢ m Mesh
o i, 350 4m ; Sl Size
A(ﬁlcf w“:f L Mesh Size™. L. e
added on to resin CFEIR ITTI AR
| cleaning system = e <
} g2 P /| ¥ Clem
P T ——— Resin
k By E |
. . Resin ica ‘
Reference; Resin particle el Liquid Waste
average size 750 4 m with Tron

4. RIAIEE
JAPC 8 )X FIRTEARING Tokai-2 FERKTHERIRA. 5% » HICRHAEERIZE 18 B 5L
Bk HIEWHFKCPRIRIFERR -
4.1 SRR
E 2010 £ CY-25 #HRA online NMCA ¥ SCC R - T B IERFSEAE 2010 1)
RIZH 5% LAHAE HWC BBEE T NMCA R & - Pt K has st K e s & v

E& - F1NMCA F HWC ZAEHFERI (% R - LS EE IR ARG EI8InE
FAC < #&H& -

4.2 CRUD FER& I 2. 1K



EAIRERH NMCA Z#/k PR RSB R EFR R E G E crud B
B e LG EreR crnd YT RIS RS BI B R F &> FTLAE IR 2009 4RI RFO-24
HRERFISEDZO)RRE - GG BB B ENR
43 ECP EH

AR HIEES LA R Z KB ESRETEE  HRESTE - EEEE ke
BHE SRR R m A A at 5 %R ECP H9E 3 - BUFA e/ & B 5a0 PLR EREA
lower plenum Z24% RCP SHIBE A EEH] SCC -
44 RERERFHMEAKBLEEE
SRR SE R - ALY - REEHRIEIIR K EIR KB EEX
HERIEST » FREEEEZESREFM/KEBEE - S5 EEIREAIREIRE
-
Tokai-2 AHZERE— - ZREIUEDHMEELBEZ N5 - AHNBBET TSR
A. Tokai-2 BRI — « RS EEKIREESETE Deep bed only HIEZET * 87K Fe KRR
9,5ppb FIAA FIFESE - {HERRIEESIER Fe ZCERIFE BAF » 677K Fe : 0.0%9opb * 95X
—  “RGABEN T —(1/10) ' BRI EERERR 0 AIREREAT ¢

(1). Tokai-2 FEERET iR EHRIEEH ST BEBAEES 108 mhr » TR —RFIRS 120 m/hr » #2
LIS

Q)R HE—RHE 780um RIS - TISEREER 16mesh(1180um)ZE 40mesh(425um)g 4]
S IR -

(3). B S E AR B AT » %9 5 B 6 AR - REMkiR HRaRTe - (6 FHREE
RIS crud FIREERECE > 90% » Mif%— - —REE TR~ B A A HibEiE
(P R 14 H~18 HatEH# -

(4). B AR FETY ARCS #5 =UsiHR e A= - 9 400 X 4—K - &7k <0.1ppb
EEAEHN Tokal-2 B AR » A —REC. A Tokai 8% - eEFRA ARCS »
WSS ER - THET 2010 FERIEEL(H -

5 ARCS B4 2 B AIBEmS IR v o il BREE R Z 13 - HRRRRE
ERE  TEEGRERR R RS 1R - BEREEIIER] CRUD HIE MR A -

B. Tokai-2 EREEAERHE TS HIAAHESCERS . L CPD FB S8HESRH 15ppbe
TsEKBE RN 27ppb 1EHS EPRI BUEEEE(EFE > 30ppb - #— - “REHAIZTE CPD £
EEEE - RILREFREN R BB ARG ER » HAESE# 40 2 60ppb » 11

12



KA Tokai-2 °

C. Tokai-2 TR ALY Co-60 J5FE 1.43E-4uCi/ml Bl AH

» {HZ H FHAER

& (PLR)

ZHENBBNRERECHEC—US) %ﬁ?ﬁﬁﬁﬁﬁ%ﬂbﬁ&ﬁﬁ » HAERA

#EEfE Ak NifFe bt » BRIk Fe +

0.09ppb 5

HEHBEZ 1/10° B RWCU RERHEKED

2% » Hitk Co FEERE LASYCHRED » T — ~ W& RWCU 85t B8 HE 1.3%H1 1.0%
FeR BRI

D. Tokai-2 BEREAYHRE 131= 6.48E-7 uCi/ml 1K » B REIADIRMAEL TR REEE - WA
BHBENISA: - AWM RIFE - ERIAKERKFROER - K&K Fe * 0.09ppb
BE > & crad FABORIRRD - WIEHEE R IR mAIRIRE -

F0i Tokai-2 PR H HIKERRAZRE—

 CIREERTLE LR - BRI TR

R L= | Tokai-2| CS#1 | CS#2 | KS#I KS#2 fat
CY-24 | CY-23 | CY-23 | CY-20 CY-19
CPD Cond.(uS/cm) | Q.07 | 0.0581 | 0.0583 | 0.0613 | 0.0617 |Tokai-2 & EFE
B4, (ppb) 15 64 37 51 43 Tokai-2 Y& FHAK
Fei) (ppb) 95 8.93 9.10 8.0 9,27 FIREE
Coa (ppb) 0.004 | <0.001 | <0.001 | 0.003 0.008
Fw Cond.(uS/ecm) | 006 | 0.0569 | 0.0573 | 0.0548 0.055
pH' 7.0
B (ppb) 27 68 44 52.8 46.3 Tokai-2 & H =K
Fed) (ppb) 009 | 082 0.98 0.87 1.82  |Tokai-2 & Fe H{K
Cod (ppb) <0001 | <0.001 | <0.001 | 0.004 0.006
Rx Cond.(uS/cm) | Q.09 | 0.0714 | 0.077 0.079 0.0828
(RWCU) | pH 6.9 7.04 7.00 7.21 7.22
Feqotan (ppb) 0.1 5.95 8.96 6.64 5.62 Tokai-2 /K Fe 5
Coctota) (ppb) 0.05 0.02 0.013
Rx Co-60ks) 1.43E-4 | 1.25E-4 | 1.36E-4 | 9.73E-5 | 7.35E-5 | Tokai FllI{5EHE
BA7 0 | Mn-54w 5.13E-5 | 1.45E-5 | 1.57E-5 | 2.21E-5 | 246E-5 | BlEYERAHE
uCi/ml | Cs-137e 2.70E-6 | 1E-6 1E-6 5E-5 7E-5 | Tokai #Akl 528
[-131e) 6.48E-7 | 2.58E-6 | 1.53E-6 | 5.38E-6 | 2.64E-4 |fE
(RRFSHIER) |G Rl 3k 5 50)
PLR(mSv/hr) | Suction 0.72 3.43 4.21 3.62 3.74  |Tokai & R&TH B
Dose Rate Discharge | 0.55 2.78 3.49 2.18 2.25 HEHREC 1S
it * Tokai-2 BT F IR RIS P RGR AT TS s nvs < SR -




2. BAEEE 72 TR o R (Hamaoka) BERK 5 BRERAE 30 £FE5 A BRI 52 (1R

(Paper 5 * History of Measures Taken to Reduce Radiation Exposure at Hamaoka Nuclear Power
Station)

AR AR IR B 150 BWR B H AT - BT Rk (ST
RS BIREAYER IS0 - £ 1976 F—HRHE )L - B4 B EEEEIEE T 1 1
#H > #5 55 ABWR » #1 FH2 MISEHECIIAS4E 2000 4 1 AR 2008 FARER BT
& HARSHE 2R E AT E AR AR - SRR i AR IR BN B E R
BRA - BUEH3 - #4 - #5 EEREHAIE R FLESE T > 2008 FEHIFRHWE S < FREs -

[FIRESEE 30 4F » 53 T LI O PO RIS RS R HE RS ER(SCC) » /KL AR T E
By SR ISR 2HWOMEESBIRIINMCA) - B T HMEA B AT =2 5
AR R T E A SR A (DT A oA e AR BRI 28 (condensate demineralizers » CD)
¢ FETEHB IR BB TR 28 (powdered resin precoated type condensate filter
demineralizers > CFDs) » (2)h& th7e 4t {818 2% (hollow fiber filters - HFFYRIEE M52
(pleated filter) » BYIEFDZO) - BAR H AERFHEE THHNS - LUBRERRHRE < BA
k> ERERERE - |

FEHMEN BFIR /K (SN - 30 - RAis s ot an FoRare -

HR 4] B # A
1 1977 | BUKFRAT | #1 FRRIBAG LS, - BOVBEAFIR KRB BB fine passive
| EE film » LU EB AR -

2 1981 | £ CD | 75#1-RFO-4 F1#2-RFO-3 h1E CFD BBh2IE crud » {87k Fe 78
AEH0 CED | 15~20ppb &= 2~4ppb »

3 1987 | &7k Ni/Fe | #ERF Ni/Fe=<0.5 » Fe JRFEERHA Ni » RI{TR%EL L ¥EFRET NiFe ferrite

Phaz el | B H A EREL ’ CoFERt ferrite B AN SR DIME R E RS HIE -

1987 4E4#3 H CFD 50%3RE AN condensate booster pump(CBP)E
7T Fe FefiRafE S =02k FEH) Niffe=0.2 - #55 CY-1 /k Co-60 75
FEWA > RFO-1 BESRE PLR)EMR(E » £5 0.4mSv/h »

{EL 1993 ££ #4 L0 » (K RFO-1 FiEERE =I5 1.6 mSv/h » Lh#3
ZH A

NifFe LEAATEERBTE  MRESH -

4 - 11993 | BRFI HEF gl | #4 FO#5 R P2 #HEHollow Fiber Filter)i@ig2s * -~ CFD » Fw
EilEEar | & Fe LLE#] A9 2ppb > AIFEZE 0.1ppb @ filter £ 8 FIHIE#A-—K -
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1995

A

wtra-low Fe/
high Ni

HERFEFZKAY Fe 1 N 5 » BEE/K PR SRS - HEEHE PLR &
SRR - AL AR TR A Ni 8T B Co-60 BT A S » 3l
AR = -

#4 7 CY-2 RERAMIEE S - £ RFO-2 & PLR BRI ERE 1.6 L
=% % 09 mSvh - BERMEER -

1999

LI Pleated

Filter B4
CFD

#1~#2~#3 = FBEER R EETRYBRE T ATIE 3B 2% Pleated Filter(PF) »
kR CFD - HEYE= » O BIEE - QEIAIRIER I ME ey
&~ (T crud BBEREEL -

PF £5% 1800mm B 66mm [BAEE S RAGEE I (polyolefin filter
membrane) ATERS » IR EITELLEMAY CFD £H 20 %> TS
AT ultra-low Fe/ high Ni Hfire (B &AM - Fiilter 4 4 FAIHAE
K

1997

HnEEDZ0)
#1 ~#2

. | 2009 R

o #3-##4
SIRURS 2002

_ F12005 &

FEHNSE <)

#1 ~ #2 ~ #3 ~ #4 1% CBP #ECIEEN#RLIMEE PLR FEARY- 550

B BI& - & DZO FI1E fuel FREE G A MHRIET] Co-60 BY
B e RE R EH A - TR (BB A
NS - otk ultra-low Fe/ high Ni FYFflir EPE B4

BHtTHANBENIE -

i Hamaoka F1H AEARGRES - DZ0 BAZREER 3ppb » DA

1E jet pump FYZAY « B EAABIEIMERR LT < {EXE7KT Co-60

AR - S HEE DZO dEhn&ER/, -

H A B vk

I8

TERRRTS

1R B HRST T IFRl - S$HEFEE Do HARBEEI TR

(1)CORD(chemical oxidizing reducing decontamination) 5k * {8 %
P& (oxalic acid)FiE $EME (permanganic acid) » 7F 2000 FHTEHETE
BRI TIL 4 2R - BRISAIZEV]E 10 - HILEEE -

(2)CORD-CS J7i: * TSR REISC R - GREIBEmKR » #f
PAEHRERSRFERE 10> TR E S < B R ZR#EHE
8-

(3)YOzone process - {5 SR ELE K ozone water BUCEH0EE » 15
2000 2 2 EC AL » b CORD AR ERZKEE
b > T ERTHAER 5K - B DF £ 10 $i#i Dr
HEHER 6
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R 22
REMEF

KRB
TERTERE

PP ?)

Te#d4 BeHS RWCUH AR CUWIRSE RS - IRAZEREMERF
(Atmospheric Oxidation Process of Carbon Steel Piping)7E 425 C #E#7

{E3P KRR | 2tr DIZeREMTE R hematite VIR AFH1E Co-58 B Co-60 1L -

#5 BIEFE e El e ER 2 YD RWCU &% L » 78 RFO-3
Z RWCU BIESRE 3mSv/hi » FLHE#4-RFO-3 B 8 mSv/h BAE -

10

JEZK T
Nk
|

1990 441 RIZK BB LSRR - [REATE ¢

(RS HRISIEF4ERF » Na' B0k -

(RN RS - 7KHh TOC(polystyrene sulfonate) -
HERTR R Na "1 SO RIRFA/EE K » AR B REE
£ Na:.SO. A HE -

Bt 223 on-line ICOR/MERE 30min) » BUREFIES HIME KK E - &
A8 5 SRR AR 48 - 2R WANO &2 Pl data

3. BWR LB ERTS R B S Hes R Y 5 15

HASEE AT Shimane — B RIRG B & ik
(poster 2/ = Approach of the Shimane Nuclear Power Station to reduce radiation exposure)

Shimane —BREE NWC BIS T AHEBRS KR (PLRE B — B REB{ERY 0.5mSv/h
fZE CY-20 Elis HWC 2 BB S EIE 5 » RFO-22 57 shroud E#A/EEMETL

BIRTS - SERFSEAE NWC & TR B SRR - SRR ESYSHEEN RF0-23 —
BT} T RFO-27 B PLR BHERHBIESE 1.4 mSvh(iE 3 %) » HERS IS %% {E ECP
B EERNE N - (HALEHN Co-60 WIFER - SN THEATT -

200
S
) o | ]
= 150 F
a i
A #Polished (H202 Oppb)
= 100 | W Polished (H202 Sppb)
'.g A \\ ANWG Pre-cxidation
w I
g E INWCpre—oxidation
2 b H.0, 200pet DO. 100ppb
o 50 200h
» [ A
8 b

: “ s
o Bewmerevann i v p i,
-0.5 34 -0.3 ~g2 =01 1] g1 82

ECP (V vs SHE)

Fig.1 Relationship between corrosion potential and

Co-60 deposition amount
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R BERR ST RFO-27 85 KA EBERYS - R FR#TH9HL fir Hitachi- HOP Hydrazine~ Oxalic
acid and Potassium permanganate}{CZERTSHEFEF RATX 2007 4FEE KL BHRT Eamal
paper 33(p225-230) » B FAZREABREY Hi-F Coat (Hitachi Ferrite Coat » Fe(HCOO): (iron formate) *
H:0: and NeHo /U ERZEBNE - - e LR S 2215 eV B RE SR I 1A T RS iRY
magnetite LI » BEA0 NWC B2EE T o Bl - MRS SR Co HERHIMEERE - th
BESABEABHIRER (FRERSHE Co ffA) » FILRE Co RITLIREK - [ Ltk S 2EA(
AR AR D — K EE R -

1E CY-28 BRLGHIIIA TSI 50 K » #£ NWC B T (NWC pre-oxidation) ARG RE
Hi-F Coat film * FRIEFE NWC & FLG#E HWC » HAKFE) Co BERGH A SRR -

#ESLIE RFO-28 1 PLR MBS ES 0.5 mSv/h 3RLE RFO RERTSHIFHE 1/3 > 5FU0 FE -
BURML B RE RS REsRRE - BB - KREF—ET BRI ERFIR A ERE—
MG LAMERSRE R A U A A B3R -

BRE— ~ TRAEINE HWC 2 B th B i b Ad Rl p s R iE s B & A =R - & —
HASHT ARG R B ERER B ARRA L T BWR RREGEE. — -

2.0

1.8

1§

F.

— 7
7
: T

v
% e / Rftor chamcal \[
P2 W

0o

[E]

<

FLR p:ping dose rale (mSv/h}

=

o

-

1 2 3 4 5 6 T 8 9 10 #1 12 I3 14 15 16 17 18 19 20 21 22-22- 23 24 25 26 27-27- 28
I 2 V2
Hurber of cutape

Fig.2 PLR piping dose rate



(=) PWR — X fHl7k L BB R R BlET m
1. EPRI 7 PWR —REIAK 25 [BobRE
(Poster 30 : An EPRI Perspective and Overview of PWR Primary Chemistry Optimization)

EPRI TER R ¥ PWR — KK L2585 [R5 EAIE R (ARCS g » HIB)
25 RCS V&4, - AN H 455 A ThER 8 SRR [l -

(DEPRI R ¥R UHEE MMFF SR AMER BBl FIREE—R M| 600TT &4 PWSCC e
IFER » HAEE 15 SEingemE s h N KB ERME AT HIRIRE - HahtfisHiaEs
R ACA FES » RIS E-5 BANSE TREXMREHRIIRY B « AL R =RIARRETR
ERRFEER » FILRMEBR R A TR - ERE R TN -

(e RCS BRLAEE 600 SRRy PWSCC Crack Growth Rates(CGRs) *

EPRI AYRAFERE R — R IR P EVA BB EETE - SR S MI(N to Ni oxide)y =i
LEEBNAS - EEEE BCP » 0 CGR ZHMERCRERERM » BAR CGR #47
Ni to Ni oxide #E#HAFE {7 (ransition potential)Z & ° 7F RCS SEESE E A = Sl 4~17 co/kg
THEBAHRI CGR -

BEEEFAREH 35cc/ke FBEH 80 cokg » HIFERE 325 CHOBRAF MR EN82H
F PWSCC AR 2 2 3 £ - 7EFS R INEGEERE CGR peak 12 RIISE T & - BI$REIRHE
#H5F alloys 82 0 182 AT » CGR WIRHE 16 4% - T2 600 4TS BARIEZ 58
HIFS 3

P
R
et
\
]
P
I
|

-
10 100
Hydrogen Concentration [ec/kg)

[—z=0c —arc —azc — 23]

Figure 7 — Relative Crack Growth Rate as a
Function of Hydrogen Concentration’
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HRTZ SR PWR IS IER 34 co/ke - RILEER EH 35 coke FRAMFIRAE
45~ 50~ 60 ~ 70 ~ % 80 ccfkg ZAGRBNA T @ - FEFFRERES T USRI SRR R
MRS SHRATIEN  EIHRFEEHITFRE -

40— e e e — e Tty PR 1N s e
|
45 !
|
—
30 __JI
H o |
g2 &
|
o =
|
15 - +—
| |
I 1
i= Bl | |
104 - : - i
20 310 3 3
Temparaturs
W 35—49 W35—80 IE-08 B25~70

Figure 8 — Factor of Improvement in Alloy 82/182
Crack Growth Rates for Changes from 35 cc/kg
Hydrogen'

- AT EPRI AHBH B4V G AR FE R 2 HEBRAS AR B - 21T 3% - RAKHE
BXHEFIERRE R R A IR HFREREE T/ 2012 22 2020 4 -

Table 3 - EPRI Elevated Hydrogen Program

Schedule
Program | Activity Start-End
FRP Autoclave Testing 2008-2011
In Reactor Testing 2010'-2014
MRP Hydrogen-Zinc 2007-2009
Testing
Technical Basis 2008-2009
Chemustry | Safety Assessment 2009-2010
Industry Plant Demonstration | 2012-2020

1. Dependent on results of Safety Assessment



2. PWR — 7kl 22 Ratan (B AREVA BHRIWBEE )

SR K PRV HAFE TR - SR BRRISEREPE SR - B LIS AOA M
IR EREATINE - (R AREVA ATRZRS TR Bemhard Stellwag Je47
i RS AR SO RO (B, - (L TR = e -

(1) BX¥H PWR —REIRE PH 2 SERIREE GRS (7 paper 31)

BXiN A B SHREEE R L2 5EEE | VGB Guidelines + FIEAMIFTIRAISEE EPRI

185 1FRE - HLPRRRIEER o SEE Rk 2R PR R IR FIE 0.2ppm <Li<

2.0ppm iE o ELEAMHEZ ZREAY 3.5ppm EFRSHEEAS - RIS EENBOCR I
JEEEth AR RIS - HEETE 1300~1400ppm PATF © £3 7 iiE Flismalii s 2 2R
R SR K pH 82 FIRE » Hohdg =S KR F s BEiB& (enriched boric acid »
EBA)» H: B-10 & £% 30% BRI A KIS MK BOC RUAEIARIEEIRE  #9 A EE 700~900ppm
B EBA BT » [EfF BOC Y PH fEHE AT IERER 6.9 $2EZE 7.0 50 7.1 F{R#EEMAN

HHEAEATIORE - PP T ERARMSEEHI T E -

Table 1: Operation characteristics of Siemens PIWRs with zinc imjection

Plant | Typical cycle | Operation mode | Zn start | Plant Age / General chemistry
length (days) {Cycle) | Years with Zn | parameters
injection op.
I 300 - 430 Basze load 17 35413 1300 — 1400 ppm B at BOC,
y Load follow op. Li<22ppm H225-3ppm
: in last cycle pH(300°C) 6.9 -7.5.
II 300 - 450 Bage load 28 3z 1300 — 1400 B ppm 2t BOC,
: Li<22ppm H225-35ppm
pH(300°C) 6975,
i 300 - 330 Base load 28 357 1100 — 1200 ppm B at BOC,
Li<33ppm H}3-35ppm
: pH(IG0C 69 7.4
v 320 -400 Base foad 1 9/9 1100 - 130C ppm B at BOC,
Li=20ppm -3 ppmH,
pHB00PCY 69 -T74
R 300 - 330 Freguent joad 23 36 1100 — 1200 ppm B at BOC,
reductions Li<2lppm 2.53-~3 ppm H2,
_ pH(300°C) 69 7.4
VI 300 Base load 73 2875 700 ppm B at BOC (EBA)
Li<28ppm 25-3 ppm B2,
pH(300°C) 7.1 - 7.4
R 1] 330 - 350 Basze load 26 304 900 ppm B at BOC (EBA)
Li£2ippm 2.5-3 ppmH2,
pH(300°C) 7.0-7.25
VHI 304 -330 Lead follow op. 31 334 750 ppm B at BOC {(EBA)
i last 2 cycles Li<2lppm 3 -3.5 ppm HZ,
pH(300°Cy 7.1 -7.4
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(2) PWR — Rl PH 25
FHA Stellwag FoEFE# > RN EIERBIRIEEE) PWR RS IRAEE 300
C(TreNBFERRLE » IR — ARk P8 B (Tave) REMEBRY - HERE
= —RERERETERER LD  MERMHHRE B 300°C » FFIER
A LR - — RAEEL MR AR 300°CRUBR » ERAT 300°C HALAERE » BT
RER— RS S ARt o B PH AR Tave B9 PH {E - ;REBSHIT ¢
PWR—ZR il i PHoT 78

— EEGRE310°C (Tave)

PH|# 7.5 — BHREI0C (Treh) ol

PH=TY ——>

. Cold Leg BHRE YRR Hot Leg

i (2927C) 300C(Tref) 310°C(Tavg) (327°C)

B = R — B R 309.5°C 61 » TiHRAT EPRI #43 [thiz 310 SUTEVARS
P - Bl RAMEA T RORERE R PH @ TR - BEU LIEITISA
300°C AT EkF SR PH 1 » B85 310°CEE (s PH fH -

{EATZRERBL BRI 300°C 22 TR - HIERRT Tave & SERBHHIB RS AF] -

3. PWR —ZR{IME (& paper 31 ~ poster 21) b

N E MRS PWR ﬁfﬁﬂﬂﬁﬂ‘)ﬂ\ » depleted zinc acetate) B &
PMERYEER  — = OBEERCES 31 B Survey of Zinc'Injection Experience at Siemens PWRs
Differences and Common Characteristics | » 2 AREVA 2\ S| EEEEREZK Bernhard
Stellwag 554 AR » FIEESR3AC2E 21 #87 Application of Zinc Injection to Reduce Radiation

Sources at Takahama unit 4 |

& 1994 358 Farley BB S5 —MBABINEHT B LIK » ES2HACHER
60 EBERE(23% of all PWRs)HITEE » HFURAELIEH RIF » LIH ARG & Takahama(BiE)-4
BE4HINEE Sppb 2 F—EEEAAE Z FERAERRERN T RAG-21%2-55% 1T -
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TR PR - A\ RO AH 2 3R FE Sppb SBER » 7EIN$E 7~10 SR ERHAE
B8 SRS B S AR £S 50% © 7EEERY Siemens BREHIK Co-60 B T-#IZERAE RCS
SAIEAE » R Zn BUS » FILZIRR Co-60 I EHAREH » IRSTHI ERBREE -
T T B A £ — R S BN BRLA 0T - AIFETREAIRSI I & » 7855 6 AENTERES
HE 212 B IR 14 - HinsFBRENS BRI amavsE -

BB H AR B LR I EIMERS B AZ - MR SR 2B 1k — 2
PWSCC »

4, PWR —ZREHSHKILE (B2 AREVA BERABHELH)

FEH SRR R — XM LZR - AR EPRI k(L2455 | 2007 FEARTEL
EeMORFREIE BRI EARYS7LS - AR EEETE 12 £ 16 /R fERS - (B
EeTRRAY EPRI 355 MR HIEHE SR EREEENE - Stellwag S5/ » IBEE— R
B B8 3NLFes-x04+ 4H2 — 3Ni + (3-x)Fes0a+ 4H20 A FEREFTADATEI TSR - (BIR
BT R A 300 C /KRS Z T - B Bl EXTT SRR - fFHARE T
Pt IEEIEFARIGH - (HREEFR - FMEBERMEELE TR rT LARER R - LUE
ﬁﬁﬁﬁ%ﬁﬁ%é@ﬁ\iFaﬁﬂiéﬁ%{%ﬁﬁ%lﬁ ? BI Stellwag 5o {IFFREFRERT

BRFE - {EI JE@ EDF ﬂ%@ﬁ i[ffﬂf,, [i%4 _&L;.%J? Hz B -

5. HAFTERL Tomari-3(PWR)— IS5 S8R B msr R 2
(Paper32 : Zinc injection during hot functional test in Tomari unit 3)

BEHSRE BWR B PWR INFEOZAM A EERERFEE - 2R THERE
HEIRVEREIEAIA B RIERIE - BA—#ERK Tomar-3PWR)FHES 2009 £ 12 HE
- CAERGERERE BT 8 H rAshAERlE (Hot Functional test » HFT)EE BRSNS > KA
RIERAL(CosItEERAE TR KRR T » STERE — ZnCr204 545
BN BEREAANE - EERESR » FH 0 M ELE

H Tomari-3 IGEHEEEM YR Spob MFHRE - W58 N2 KRS RE

SIS IR R E R -
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III. C.2 Injection from HFT.

Oxide laver

Oxide laver

Juter hnnwl llllll

gﬂ\f\'i
-~ S

@® niro,

Injection from

G B e Injection from test run

Fig.3.3 Mechanisin i case of Injection from HFT

SR TERABWRBERE RS R 2 LU

' BREHEFTERR L AT E R RWCU ERERaER T 14 R BER SR Bl IR
ER(FIV)Z W9 B RS R I T TR R IR S (L B (A Lkaline prefilming) » RI-EHBEFE
MEARARIZER  (HE AT M RAEIR SRR H ok i 4 R Y BT - T5:
H%ﬁﬁl’fﬂﬂ%ﬁ%ﬁ@kﬁ%f_‘iﬂ » DR ISR AR W E A LAl T

Tomari-3(PWR) HEFIMR(ABWR).Z RWCU $4{t
\ JFEpi kR AL

PoE g FHEREE: | HFT FIV(RBE HFT Z80D)

s DZA » BREHAR 3~Tppb » | &
k&4 Spob - _

=1 SEE ERRZIEAK » T=300C B+ 180-220°C ~pH : 8.0-8.5 ~
DH2 : 30cc/kg ~ Li ¢ 0.5ppm | &, 400-800 ppb

{FEEIRF ¥ 1.5 H #3100 /NEF




(=) PWR Z Rk 2 ERR = e -

1. PWR ZRHERSE AR
w28 Kori-#4 HRH AL 857578 ASCA (LEBVEIFRE
(Paper 7 * F model SG Sludge Removal of TSP Quatrefoil Blockage)

S| Kori #4 AR08 25 .2 1214 2006 £ 8 HIKHEE SG RMAIK(IER  Frll—
FEAEChASHERE S 93% » WFAIRENE SG B AT H K (TSP + Tube Support Plate) P9
FE (Quatrefoil ) FAMIRIGHEIE -

#E ASCA B ETAFHEUER - KB 17 KKRERAKANE 6TREEE 61.5% » T
1 Eddy Current Test #f TSP FUZERALIEE 2] 55 40%~60%HUEE2E - PLEE 200
55 18 ICRIEFTEIT ASCA % - LR (LATUGEREE 603% °

{E'ﬁi RRBVLRARE  MEREIGEYE > 15 SC BAME LT 900 AT Y

» PO RS A B R T -

1B Kori #4(ASCA) % = f#(SCP)

BRI EDTA @ 1.5%+1.5%CHEmZ) | EDTA : 1.8%+ 1.35%(ERIZR)
LT B 80°C +24 /N VL 80°C +32 /B
VIS ASE ! B2 629648 A T T B SR HIER

! 550K 52%3H48 TSP 7 55 7 49,5084 TSP 7

=R 12%51# TSP 6

IR R About 450kg / every SG About 900kg / every SG
R IRER | $E 65.5-F] 66.8kg/lcm?2 £ 67.8 >3 68.7kg/cm?
ke 1 67%—61.5%—>60.3% 5 69%—>—>— 5 62%
RAETE 15 SG/ 2outage(ZEH) 1 &5 SG/ loutage(ZEH)

2. PWR R {Hl FAC FEERRS

HA JAPC $8 11/ 7] Tsuruga-2 EBhE FAC 2 7KL EETEE R (Paper 16 ¢ Effect of Water

Chemistry Improvement on Flow Accelerated Corrosion in Light-Water Nuclear Reactor)
Tsuruga-2 BERER T oG~ FAC EehRIRERAERE SG Y72 &t - 1€ 2005

EZEU‘%*TH’J Low-AVT Chemistry Fw pH 9, 3(@%ﬁ§§{hﬁi) 2%% ngh AVT Chenust_r1




m %J‘Hﬁ BWR Sal7Kk i = L FIRE R I DA S2 B S R ol - Eﬂ_
R IR AT B A S S AL % Fea04 (Magnetite film) B IR FE AT %

PEEEEE BWR Z@Qﬁ%ﬂ(ﬁ{hﬁiﬁﬁﬁﬁ%}ﬁﬂﬁ%ﬁm Fe203 (Hematite film)
EBSEE PWR RERY FAC W7E AVT R{EE9YE S (2ppb)fE i th i BEH] » BRILHRH PWR
IR {EIFY Oxygenated water chemistry(OWC)2R#IIE FAC » H B MERITE Tsuruga-2 EBRY -

PR HRIN NH3 1 N2H4 Stk Bribias iy RE: - SR E R ORI
{EHY Low-AVT PH=9.3 AU/ » a5 18 4 AR BRI /K SR 4 505 Fe=4ppb » AHE RS SG
78 1000kg HU#EA HEEE SG HUEGECK - S5MEaE ~ e ~ Sl A a0 50 |38y
HRARFIREE RIS - R 2005 FEARTERRIEH NH3 £ 4ppm 28 PH £ 9.8 » fEEA
SG WRYBIREGCEREE 1/4 » BYERERE A Crevive BIEY N HIBEFIRAERNE -
18 SG & 5 IGA/SCC BEIWE -

€ JAPC B T Tsuruga-2(PWR)H Tokai-2(BWR)REE EiGH 2 BT Z)FES F Lhdmy
LAg$3R - H PWR BREY FAC L RHEE AT BWR A% - HESRQ0CAL) B L
BEZE > FIATTIE S -

Table 1 Flow dynamics and water chemistry in condensate
water and feedwater line, in Tsuruga-2 (PWR) and

Tokai-2 (BWR)
Flow velocity Temperature pH Dissolved Oxygen
{mis) ) O {ppb)
Tsuruga-2 o .
(PWR) 3—6 40—220 9.2 <5
Tokai-2
e 4—6 40—220 | 7.0 20—50

0 Tsuruga—-2 (PWR)

e g,

e ¢ Tokai~2 (BWR) o

£ .

g 08 'LC'

—06 0

Eo4

[ 4]

&

€02

0.0
0 50 100 150 200 250 &

System Temp (°C)

Figure 5 Wall thinning rate of CS piping observed in PWR
and BWR



FBELER High-AVT {h#EUGE R E R BTN FAC BRGECHLS  RNESE

B Y mass transfer coefficientMTC) 1EX

REE R B & (saturated layer) » BEA0T 4-b EIERA -

JEAK Fe BET ARSI L -

| 4-a. Low MTC region (AVT) |

| 4-b. High MTC region (AVT) |

| 4-c. High MTC region (OWC)

ritical MTC

[RIEE PWR 227 BWR #%E3

film(Fe304) » i ES

HEE R T B BERAE SRR 0~0.3ppb [ ECP #58EA1-0.5V » THEHA

e £l 0.5ppb i » ECP BARGHESR. -

BRSNS 2opb K - B ECP F&8EAE-0.1V « 55 FAC

rate %«%ﬁmﬁfﬁ%ﬁﬁﬁ 2ppb B » FAC rate A #9-—4F » 2 1% FAC rate HI 2 BEEE
e ?%J:ﬁg 152 2ppb HYES S Al A RRAYSAETE FesOs i8R Fe20s -

0.3 L I 1 R S R
O ECP (Loop Test)
0.2 7 W ECP (Demonstration Test at Tsuruga-2 )
01 — ® FAC Rate (Loop Test)
' T T R
Lo et [ R et
P 0 1 Ll I 1 L1 ] b
lu [ R Irrrem I |.||||
T @i ginm w}"
: R |T\q|||| L
& I . lIIHIF P
Lot T~ L0l
>-0.2 ooroml e m ™~
a Lo | |\ll||[ Lo et
I RRATY] I AR A A T Ll
Q__O'S R 1 I
B | L i )
~u. [N
e A
~0.5 BT TIN5 T T
a—v—wm—’ﬂglllll\wllllm
AL AR S AR
-0.6 T TTTTT T TTTT T TTTTT
Sooaonm| cinms |‘|,|q, :
07 ”,l (BRI Lo reeen
¢ 0.1 1 10
DO (ppb)

0.14
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=

o |
>
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Figure 7 Behaviors of ECP and EAC rate as a fimction

of DO concentration



HIAFT B SRE A BB K INZA48 B8 HY Deaerator BY T i » 20T &%
FEBREFREHEINEE  BEE AR EREIKINZERECE Sppb BEHE - &
VESZED) 2ppb DATES FAC -

HPH Ouflet

WE: 5§
RE: AglasCl
HPH Inlet ECP
WE:CS & S8
RE- AgiAsCl

Figure 9 Schematic diagram of the facilities for oxygen
injection cxaminatlion

|
Bl
1. 7ZE¥RFH High-AVT {12848 » 7£/)> mass transfer coefficientMTC)BMEFTHEAY FAC %
Z IR - {HE MTC #58 0.7mnys RERIFRRK -
Z:E% MTC Bl 2R ER 5 Magnetite film HY Fe B 7 @ S S SHE H 47 -
3. EERAIEREZH FAC HUSS BT By - B E R TREE BRI -
4FEAVT Z THIFEFAEE 2ppb {HREHIF] FAC » W ECP 2RZE0.1V -

5.4E Tsuruga-2 » PWR R OWC RUBESABHRPH SRR ERHTHT /5 iR LAUBER] FAC » RIS
BK AR KR Z IR IRAE - TR RS ACKIRAEBRESR I ERE S
HRERE SG
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Presentation Time: Plenary Session 30 min, Technical Session 15min + Q& A Smin

28-Oct-09

830 900 Registration

900 930 [Welcome Address T e T
1. PROF. Y. KATSUMURA(THE UN[VERSITY OF 'I‘OKYO}
2. M. SAKAGUCHI (CHUBU EPCO)

930 1100 |Plenary |Chair: Keiichi Otoha (JAPC)

8551

W u.rer ( herms!n = mluﬂmm mmug i(l years Opemfmnaf I \ppm'nw
1 at Tokai-Daini Nuclear Power Station (BWR)

Y. MEGUROQ, E. KADOL H. TOBITA and K. HISAMUNE (JAPC)
Variation of the Effectiveness of Hydrogen Water Chemistry in a Boifing

Water Reactor during Power Coastdown Operations
T. K. YEH and M. Y. WANG (NTU)

C. F. CHU (TAIPOWER)
Simulated Tests for A0A of Nuclear Power Plants

3 U.C. KIM, J. W.NA, K. S. LIM, M. H. KIM, K. M. KIM and

W. Y. MAENG (KAERD)
1100 1130 Co!!ec_Brenk_

1130 1230

Chemistry in Imhan PHW R.s

* S. V. NARASIMHAN (BHABHA ATOMIC RESEARCH CENTER)
History of Measures Taken to Reduce Radiation Exposure ai Hamaoka
5 Nuclear Power Station
M. KONDOU (CHUBU EPCO)
6 Laow Level Radwaste Management and Processing in Maanshan NPP

M. J. CHEN (TATPOWER)

1230 1400 Lunch

1400 1500 [SessionZ |
F Model 8G Situdge Remaoval of TSP Quairefoil Bloc Am;r f 19( i ("hrmmg
7 at Kori Unir 4)
C. Y. KIM (KHNP)
I |Measures for the Reduction of Radiation Exposure at Higashidori Nuclear
8 Pawer Statien
; S. ITO (TOHOKU EPCO)
Root Cause Study on the High Levels of Reactor Water Silica and Its
9 Measures for Reduction in Taiwan BWRs
1500 1540 i A nndC«;C';L:lgﬂ\lTU)‘
The S!ums of AOA and CRUD in Korean PWR
W. Y. MEANG, B. S. CHOJ, D. K. MIN, H. M. KWON, I. K. CHOI and
10 J. W. YEON (KAERI)
J.L KIM, H. 8. WOO, Y. K. KIM and J. Y. PARK
(KOREA NUCLEAR FUEL)
Effect of Water Chemistry Conditions on Crud Deposition on the Sarface
1 of Fuel Cladding
S. KIM and W. . MEANG (KAERI)
M. H. KIM and C. W. WON (CHUNGNAM NATIONAL UNIVERSITY) __|
1540 1610 Sofee
Break —
1610 1710 Session 4 |Scientific Basis

Chair: K. Ishigure (JRIA) and J.P. Mittal (BHABHA)

{ New Method to Evaluate the Elution and Carrosion Properties af
12 Stainless Materials in Suberitical and Supercritical Water

Z . HAN and Y. MUROYA (THE UNIVERSITY OF TOKYQ)

Current Understanding on Radiation Chemsistry of High Temperature
ani Supércritical Water

M. LIN and S. YAMASHITA (JAEA)

Y. MU
Pulse Radialysis Smrh on Reaction Kinetics and pKa Value of Hydroxyl

Radical ar High Temperature

14 Y. MUROYA, H. TAKAHASHI, H. KUDO and Y. KATSUMURA
(THE UNIVERSITY OF TOKYO)

M. LIN and Y. KUMAGAIL (JAEA)
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1710 1830

Thermal Decomposnian af 3- Heﬂm vypropylamine in Secondary System
Pl af Pressurized Water Reactors

M. DOMAE and K. FUIIWARA (CRIEPD)

Radiolysis af Aqueows Selution of Hydrazine at Elevated Temperatures
Y. TAMOTO, Y. SAKAMOTO and Y. KATSUMURA

P2 (THE UNIVERSITY OF TOKYO)

M. DOMAE and H. KAWAMURA(CRIEPI)

T. OHIRA, D. AKTAGA

P3 Water C hem:sm Tesl af The Japan Mm‘enals Trstlng Reactor

P4 af T) pe 316!. Stainless Steel in High-Temperature W, ater
Y. NAKAHARA, C. KATO and M. YAMAMOTO (JAEA)

T hc"N ‘lectrachemical Impedance Spectroscopy of Stainless Steel Exposed
to High Temperature Water Containing Hydrogen Peroxide
Ps T. SATOH, C. KATO, M. YAMAMOTO, J. NAKANO and
T. TSUKADA (JAEA)
K. NODA (SHIBAURA INSTITUTE OF TECHNOLOGY)
Post-Irradiation Examination using Neutron Imaging Technigue for
P6 Visualization of Hydride Precipitates in Nuclear Fuel Cladding
M. TAMAKI [ MEMORIAL INSTITUTE
Effect of Cerrosion Inhibitors on the Deposition of Antimony on Carbon
P7 Steel and Other PHWR Primary Coclant System Structural Materials

V. K. MITTAL, S. BERA, §. VELMURUGAN and S. VANARASIMHAN
{T%E Passivation Treatment Per;formeEd on the RWCU Piping Surface
P8 |of ABAR _
D. K. KAO and T. J. WEN (INER)
Development of Treatment System for Radioactive Spent lon Exchunge
Resins
{ H. INAGAWA, T. I2ZUMI, M. HAGIWARA, T. GHTSU, T. INO and

M. ARAI (EBARA)
Improvement of Leaching Characteristics of TOC from Cendensate

P10 Demineralizer

T. DEGUCHI, T. IZUMI, M. HAGIWARA, Y. EGAWA and

1. INO (EBARA)

Study of TiO2 Deposition Behavior under Various Conditions

M. OKAMURA, S. YAMAMOTO and J. TAKAGI (TOSHIBA)

Effect of Sulfur on Stress Corrosion Cracking of Ni-base Alloys in

P12 |High-Temperature Water

E.H. LEE K. M. KIM. B. S. CHOI and W. Y. MEANG (KAERI

New Technigue for In-Plant ECP Monitoring at High Mass Transfer Rafe
P13 M. ULLBERG and A. MOLANDER (STUDSVIK)

W. SUGINO. N. NAGATA and H. TAKIGUCHI (JAPC)
Influence of Environment on the Crack Growth Rate of Structural

Materials in Simulated PA'R Enviranment

A, JENSSEN, M. KONIG, K. NORRING and J. STIARNSATER
(STUDSVIK)

P15 J(canceled)

A New Approach jor Reducing Recontamination after Chemical
Decontamination : Consideration af Fi c,-rrm' Plating Mechanism on
P16  |Stainfess Steel in Aqueons Spfution ar 96 'C

T.ITQ, H. HOSOKAWA, M. NAGASE, M. SAKASHITA and M. FUSE
(HITACHD

P17 Chemical Cleaning for Biological Fouling

R. DUNCAN (WH)

P18 Steam Generator Tube to Tube Scale Interface Modeling
JL.L.BARKICH (WH)

P19 Updared Water Chemistry Optimization Program at NPPs of Taiwan Power
C. F. CHU (TAIPOWER)

P1l

P14
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P20 Shutdown Chemistry Optimization ai Maanshan NPP

Y. L. SUN. B. CHUANG and K. H. SU (TAIPOWER)

Application of Zinc Injection to Reduce Radiation Sources ar Takahama
Unit 4

M. MATSUURA, M. AOKI, M. TSUKAMOTO, H. NISHIURA and

P21

S. KURODA (KEPCO)

The Reduction of Feedwater fron by Using Absorption Characteristics
P2 o Caslon Enchange Resin [or BWR Condenoase

T. SAKURAL H. HASEGA.WA and H SANESHIGE ﬂ'EBOO)

T. IZUMI T. DEGUCHI and T. INO (EBARA) f
Introduction of Countermeasure of Radiation Source Intensity Incredse
P23  |ar fkata Nuclear Power Plant

K. SHIMIZU (SHIKOKU EPCO)

Development of Hydrazine Analyzer for High Concentration of
Ethanolamine

T. AOKI and M. GOKOKU (NIKKISO)

K. UEBAYASHI and T. AONO (KEPCO)

Evaluation of High Flow Rate Condensate Pofisher for Nexi PWR Plants
P25  |S. HARAGUCHI, K. CHOUCHI and H. ASANO (KYUSHU EPCO)

S. OHASHI and T. KOSUGA (ORGANO)

Reduction of Dose Rate by Bypass Operation of Condensare Filter af
P26  |Shika Nuclear Power Station

H. ISHIMARU (HOKURIKU EPCQO)

Approach of Shimane Nuclear Power Station te Reduce Radiation
P27 |Expasure

H. KAJITANI (CHUGOKU EPCQ)

A Study on the Behavior of Particle in Secondary System af Nuclear
P28 |Power Plam
1L.C. LEE (RHNE) L
lmammum Craoking of 1161 wkd m»ﬂi’qx
P29 |in 400°C Supercritical Water

R. 8. ZHOU (SHANGHAI JIAOTONG UNIV)

An EPRI Perspective and Overview of PWR Primary Chemistry
P30 |Optimization

D. PERKINS (EPRI)

p 3i QA Pracrice for Online Analyzers in Water Steam Cycles

L. STAUB (SWAN)

Study for Highly Functional Resin (Macroporous Resin Superior
in Remaving Micro Particles in PWR Primary Circuit

P32 K. KONDOH and A. ITO (KYUSHU EPCO)

R. UMEHARA and K. NAGAMINE (MHI)

K. KASAHARA and N. KOGAWA (NDC)

P24

1830 2030 Banguet
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29-Oct-09

900

1000
1030

1210
1340

1440

l{}DQ ...'“... .)sr-

1030
1210 |

1340
1440

1600

ir: g
Eﬂ'em 9f Water € Iwmtsrrp

Parameters on Flow Ace (’Iemrw! Corrosion
and Liguid Bropler Empingement

S.UCIIIDA, M. NAITOIH, H. OKADA and Y. UEHARA (IAE)

S. KOSHIZUKA (THE UNIVERSITY OF TOKYO)

D. H. LISTER (UNIVERSITY OF NEW BRUNSWICK)

Effect af Water Chemistry Improvement on Flow Acceferated Corrosion
in Ligit Water Nuclear Reactor
W. SUGINO. T. OHIRA. N. NAGATA. A. ABE and H. TAKIGUCHI (JAPC)

Deposition and Detachmenit Phenomena of fran Corrosion Products
on Steam Generator Tabe and Equipments in PHWRs Secondary System
H. MIYATA, Y. SHODA and N. ISHIHARA (MHI)

T. OHIRA (JAFC)

Y. WATANABE (HEPCO)

YONONAKA (KYUSHU EPCOY

Coffee Brenk

E Iec.rrmhcmit al Behm'mr rgf H}dmgen Frraude on Zr02 Ta:e;;f:'dp '
Type 304 Stainless Steel in High Temperature Water
T-K. YEH. P-Y. WU and C-H. TSAT(NTU)

19

SCC and Dose Rate Mitigation of BWRs
S. HETTIARACHCHI (GE-HITACHI NE)

20

in-Reactor ECP Measuremenis in BWR Plants
K. KOYABU (TEPCO)

21

Interruption of Hydrogen Water Chemisiry on the Stress Corresion
Cracking Behaviors of Alloy 182 Weldment in High Temperature
Water Environment

Y. C. LEE and C. FONG (ITRI)

C. CHANG and C. F. CHU (TAIPOWER)

inodic and Cathedic Polarization Curve Measarement for BW R
Structural Materials in High Temperature - High Purity Waoter
M. TACHIBANA, Y. WADA, K. ISHIDA, N. OTA and M. FUSE
ACHI GENE)

Lunch

Session 7 |

Al A

23

hrﬂm'nw af Trmperrmm.ami'pﬂ Value on E, [EC‘H"(;L chemical Behaviors
af Alloy 690 in High-Temperature Agueonus Environment
X. Q. WU, J. B. HUANG and E. 1. 1IAN (IMRCAS)

24

Effects of Temperature on Corrosian of Stainless Steels under
Simulated PWR Primary Walter
T. TERACHL T. MIYAMOTO, T. YAMADA and K. ARIOKA (INSS)

25

The Influence of Decreased Hydrogen in PWR Primary Envirorment
on Initiation of IGSCC in Aoy 608 and Alloy 182

K. NORRING, A. JENSSEN and A. MOLANDER (STUDSVIK)

D. A}(UI‘AQ&XMMZ&I&L&MH TAKIGUCHI (JAPC)

Session 8

|Dose 4\‘.35011!
use (Hitachi GE) and T.J. Wen (INER)

26

4 Review af Corrosion Product Transport and Radiation Field Buildup
in Boiling Walter Reactors

C.C.LIN (NTU)

27

Effects of Hydrogen Wager Chemistry on Chemical Decontamination
in Boiting Water Reactors (BH'R)
N. SWIFT and R. DUNCAN (WH)

28

Small-Scale Test of € hemical Decontamination for Metal Waste
{ sing Formic Acid

H. INAGARI and K. IKEDOU (CHUBU EPCO)

g

Precise Comrel of Fe Concentrofion in Fosdwater for (o-60
Concentration Supprossion
3. YAMAMOTO, Y. YAITA, Y. URUMA, H. HIRASAWA and

K. YAMAZAKI (TOSHIBA)

1600 1630 Coffee Break
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Sﬁiﬁﬁ? {Pose

1630 1730

Modeling of Activity Transport nf Primary (“ irenit by Uum-Requm
30 Model

B. 8. CHOl and W, Y. MEANG (KAE
Survey af Zinc (njection Experience at Siemens

and Common Characteristics

B. STELLWAG (AREVA)

F. BOTTCHER and M. JUERGENSEN (EnBW)
G. HOLZ (RWE)

B. MARKGRAF and S. SCHUETZ (E. ON)

H. W. RICH (KKG)

M RBIUFBENICH(FI FTRONIICIEAR)
Zine Injection during Hot Fanctional Test (HFT) in Tomari Unit 3

32 |M.ISHIDA, Y. MINO, K. YAMADA and Y. AIZAWA (HEPCO)
R. UMEHARA. Y. SHIMIZU T NlSHIMURAm ; Q,I[M&!Mﬂl]

1730 1745 |Poster Awards =~

H. HIRANO (CRIEPI)

PROF. Y. KATSUMURA (THE U'NIVERSITY OF TOKYO)

Rfferences

31

1745 1800 [Closing Remarks T |
PROF. KATSUMURA (THE UNIV'ERSITY OF TOKYO)
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