HER A
HiER 4478 - ﬁ%ﬂ%?ﬁﬁﬁﬁ%ﬁ%ﬂﬁﬁ%&ﬁ@?ﬁH%ﬁ@%@%ﬁ%

HEBABEA QA ABE 1A
BftF)

£EE F3A Bl KZRETURR

AR A B

tHEHlja‘ﬁ:%fﬁﬁﬁle@%fﬁ 64 18H WMEHAZHE a4 88 18

g)ﬂeﬁw&m@%ﬁ% | |

[jﬁﬁ%%<¢&%ﬁaﬁra%;fﬁ@yr@%yrﬁﬁgﬁﬁ

E;.Pﬂﬁ?—i%‘%ﬁ%

4 BRRASSEME

s BAHIZ ST

06,32 Efpe %

O7 SEIEHEIE » J5K : Om TEFRCEHBITE Do LSRR SELIT A
SFFRIBAA On EZREE O BTHEEREEE O
KRBTSR R E S B BT

O3 AR HEEHEREETI - RTCAMES
OV AR B el (RIAE) » BRI T = -

ol BN OB SE B R M B LB EE

O AR B R s
O9. EcAh e R = -
B \OLEEEHEpsER 028 055 EEEEERET)
i (O2EEHEE - JRK ¢
B (D3 EAMREER, -
B
=
%
=4
=
FRER -

— ~ HEEHE T HREAR S ERANR: - FRIES e EER -

= SHHTTIRREE TS IEEE A MRS B R AR B TRE -

= FHIRRS LT %&@Aat@m@ﬁﬁﬁrm-ﬁ B BB -
THLL : \

B - %

g‘-é\"(!\ff



G (B D

B TR

SRHF

e T
IE 83

TR
LB -
B EI -

7] 2 AR
HHE PR

04 F 6E[12F1~94F 6518 F!

94 &F 8 E| 1 FI



Fochez o p &M I RARL R E
BRI AR RO SR
i

F#_45 zwr  WELIF
B E LSRN/ A /T AT 27/ R/

(02)2366-7685

N AR LRI/ E /B T

N

BERe/ o8t o/ Far /0 wlEE/02-24902401 # 2901

7

Flap s/ 28T 4 o8/ v R/ R E/02-24902401 # 2940
TEE/ BT 7 /P e B/ & E kR /02-24902401 #2936
hEsy Ol y2eg 3~ 47 V5 Hw

DREPF 94 E6 12P~94E67 18 F NEEE P A
FEpH 94287 1p

L SEEL/ P

B 43P 0 ABWR WISt~ ) » WANO-TC (il PSS o los )

K57 ZHIEE (POST-CONTRUCTION TEST) » #3&ii# ( PRE-OPERATION
TEST) » EEnHIEE (START-UP TEST)

PEFR(ZFIZFE)

FDH S ABWR B » A ST A, 2 TR R R 1)

PR R ek SR TR S BT
FEIPRIZEF YRR L BRSSO 4 B | R S S R R
RO S PR OREER - 2 PRI s P SRR e TR
G AR YR s R [ U S R LY
PI s EER e IhARREED 5T RS P S R 5
P ARSI+ ST KA B AT (351 G



M9« F P RS WANOTC (V4 Bl HHFZ 54K SHOTT .2 0w f
T CIER ) RS C R OREER O T

A2 T A BI ARIEL T (http @ //report. nat. gov. tw)



B

- EI P.5
N 152 P.6~P.7
ERNERN

(=) #H=H  P.8~P.26
(Z) ~1ﬂ&fx;§§@\@ P. 27

pa -~ EHERIVH P. 28~P. 29
Ty -~ = P. 30~P. 45



-~ E[F[fj

T (P SR I 02 o] s PRRST (o — oy s
RO o RO F SRS 55 3 5] 20 F VA fISE- SRS s SRS R
14 BT £ O -

PR TR 1B W S SR oA £ R4 a8 (POST CONTRUCTION
TEST) —¢ifl (PRE-OPERATION TEST) —#EhfiJE¢ (START-UP TEST) — i s
SR AP DR T Ry RS T ST ) 0 (P ] IR
SRS £ Wil (R0 O BB B SRR B (G A T W % B
B A PR OE R SSTEAE P PEE R - 1
I'J ABWR ( Advanced Boiling Water Reactor » x&# B[4~ ) E@ﬁ_gj/r%?r , H Y
FDf P OMRAS S 4 (% T > PR RAS T POTRIEDF A VRS > A
B

P IR ABWR  BUE SRS - A2 WANO-TC (1 PSR- st
TIE‘F’?HJFN ﬁﬁ)ﬂ TR AR HF BT ES BT PR T AL
VTR DL Y ORI [ SRS ABWR > TE
SRS (=907 P 4 IR ) T DR 40 ABWR » IR 45 | Py
[P Pl P W AR TR B 2 - 191 4 5] (3 B2 WANO-TC R » o
fpse Eh] ) SRR E AR R R RS Ry
FI - B PRI YT



b

PR f )= (i - WANO-TC » b Bl £ il il (1t WANO-TC p1 5
f%?’fﬁf e PR M#J*’E’%ﬁ*’ﬁl?mﬁ PEpIE B f q*jﬁﬁ%ﬁjﬁrm
) S ?lf%ﬁﬁ e 2 -t ac il FL CABE | 4% {3 R > e 2T 1o
' WANO-TC ¢ rﬁ;ﬁ*ﬁﬁ%ﬂ‘n’ﬁ

WANO-TC fivd #Hjm :
L~ ARFEQTC PR RbRAT il (Takashi Shoji) % » PUE e f1 T2k | erfly -
%W%E’ﬂ ABWR *I/%‘}ﬁgfglb E{}J‘]EU:::@ E 1kl [F[Jz N },1F1ﬁ[fﬁj;§§
2 917 B TR o PV TR > PN D BERSEL ABWR > TS
EEHE (“”J‘M = 4 F ai‘u’?“/’?%%ffg) e S s
(PLANT TOUR) 52 » gV o] -
30 BVZ AR TR Rl o CIER R SRR ABWR > S 4
1 %] F?B‘E’ﬁv&?ﬁﬁsﬁb gﬁzﬁﬂ:%ﬁlj’jiﬁilJ'*%ﬁ %7 » WANO-TC /LK
¢’§?q*jWF'L§ s R H'jﬁ[ REANE IR S ety
WANO-TC HIb=fj— FUF (PR A > o PN R AR = 2 'E;ffﬁfg
(it 2 EUR Spaicide - BR R 2 » BRI Fkﬂu‘ﬁff‘ R PR
SEEUEE IR 25 42 Fl—xfzﬂ"?@z TC |'F Iﬁ R b= 22 Rl TC Sk 1 p o 2
F[[ [ﬂf&' ’FA

r& %ﬁlg—ﬂh ftl‘;%ljﬁ&?ﬁ FEL 5 JRE ?if;f?ﬂj Ay '%Iﬁl?"ﬁﬁﬁ%"ﬁ%ﬁ » R 5;7{7%@?
e (FIEFFJ ABWR E[Jﬁ%b@[j:ia) ;E}\F’?W}LE'EIE T a7 ;»T\Jy—fl Eed SN RS
jﬁ' Ikt [EI'FITﬁv@ﬁ it IE”%X%EE VPR G ! Rt - BRI 2 R

EhEot (Eﬁr« I*%E’Jﬁ* ”viﬁ’*“ﬂh‘e = TR ) %Iﬁ?}z&@ SR e
A “W T PR o P29t [N AR TRR iR g < I S pR
A R B ,f,‘”lﬁL IRE = SR AR RO FTJF i (i/['}% Sl
% Jp’E@Eu:ﬂa), I b%fﬁ;f ;[z(ju B3 ,}q AN aTH,Pi_FL_

RIS o %Ifﬁi* FZI‘*’T%G P PEVLSGREE T [ SRR AL -
jﬁ]féﬁﬁ[gﬂ“@ B RIRE jﬁw(ﬁl H"LET* PR W RE 1 9
%%%WEJF AP BE S EYSE ORI [ R TR - (E R 1o il
ﬂﬁfﬁ%'ﬁ;},ﬁ’ i ﬂﬁ%ﬁ’\ﬁéjf Flr i ABWR :]éﬁ%pﬂfxglﬁ'%,ﬁ, T SRIAT S s

m%ﬁ‘}iﬁbﬂj ISR = R R 71‘ FIT&J%F I F PR - ﬁ iErHH e
ﬁi%‘%ﬁ R ﬁTHIF

%’;j—ﬂ—"—f?ﬁﬁ«@?ﬁﬁfjﬁxj['[:E{J[@j}?,FJ‘:”F-‘ET‘JQr i ST ,/WJ

NS R R S R g2l F*ﬁ%# CEL o H PR
TREH T r@“'L [ S N {Hfﬁu FllE T %fu (SHIKA) EyEGZ™ &
- PR R S TR R L P I?JEH ﬁﬂﬁ[ - BEB$ L 540MWe ./ BWR
(Boiling Water Reactor ﬁJ AV ER ) H D 5’7“—’&‘&)"% ,JFj} P“‘@ﬂﬁJE'J > FEEA R
1358MWe 7 ABWR = = ¥V > fed syl s il TPt O IR g R 2
folREff > 1 1999 & 8 FIBHESE » 24 2005 # 4 #]5% FUEL LOADING SRPSE] )
2006 7 3 PG E - 2V IS START-UP TEST CEIEIES ) » 54 |2
Fros o BESEET AL A4 FUSY- R TR YRR o H RS e e RO

6

_V_l



= -
C R BT TR L F 2 AR TS TR R R

B RS (R @Sﬁf G0 H -~ DMBERS K I BWR T BRESH)
EREEAY DR I :saggﬁﬁafﬁjﬁ 1380MWe 7 ABWR - ?rﬁﬁk NASE <= e
o IR OB B SRR ) 2RI - S 2005
TR R é‘eﬁfﬁ;’/ﬁ}ﬁqé&iﬁiﬂ,@rll T BERS LIRS R~ T D

A RIS E PSRRI o A TR AR R TS R T
RUFBLRI B ] s sl 1 (— b%ﬁw AR SR 04G - H PR ES 0.6G -
IR Ay ot mp FH e f,ﬁfﬁ*&*w%ﬁf“'@mﬁﬁﬁ » e T BRAS Y

@iﬁ@}%‘ﬂ['lﬁ# =



5 ~ /E-*\f:FJ
FRFEL SRS IS - RS 00 TR S PO R

R P BT 2 RIS - s S T e raEJJ

(=) FFEpE -

Hrﬁﬂiﬂ‘pﬁ fel 554 EL FFT Fel o VR IR PR NI = o R0 R
TOPIC > TOPIC 1 TPC Lungmen PrOJect Update El—ll? ﬂvf i %'W » 2 E@FF‘?;I

R
1~ — BRR$=IFT 2005 F 3 7] 20 FI559 RPV SETTING » 3% 7 pl— falhs T BRI -
2~ PN LRG0T AR PR RR A  1 e Py P
JHIGE

TOPIC 2 Pre-Op/Start-Up Test Management £%IF=+ = Elﬁi%@ » - - %Z'F'EJ’P_JZE?]‘ At
g
L. 6.9kv VB ff (%

PYTRe] ) T BEESET2002F 125 F Irmﬁ—y i (500KV—=6.9KV) - ﬁ‘ﬁf’ﬁf‘ff‘j’,ﬂ“l%ﬁ FEYI6IKV
VB ETBED00S | F | FRIEESS [ F I > FRS A YT FREPIEIPOR 28 Fl (2007 35
YRS 20095 TEIFRiE ) o EUVEST TR RS PV E cli?p :

(1) A TR L o

(2) Eﬁﬁjﬂﬂ%ﬁ‘ ] (ﬁ’ﬁjﬂ%ﬁ'ﬂ%}?'lu%’?} 95%[~IF]E%)

(3) 6.9kv =3k Hi-Voltage Test
= R J#FJEITE',?[ o Bl i F (VR F'J1F‘*7FE%$%7W FEEE AR pr A R
2. IERIMCRP #7555 | 18/22/2002 BRI R TR

"R, V2 ﬂﬁ‘ﬂ%ﬁ (MCRP) ¥+~ [ FEr AT S ) ALt g Y if}ﬂ%&ﬁ??ﬁ?@@fﬁﬁ%‘ﬁ
RS AOFETEN R SRS OIS o I

(1) 90%@%'@’%{@ (ﬁ\ ?EH%@)E?*] AR =

(2) F IR TR =1 05% b HESPIRE (BSR4 [ £ 70 e e
G DA R VAR S G AR R RN A0 DCIS (53 ﬁr“
}ZLﬁ:UE"??T?* Ek ) 7 POST-CONSTRUCTION == PRE-OP [ﬁﬁg TEST

3. Flushing V4#H]|

"R ) I EARYINE (FLUSHING ) A5 E5 17 ST 258 > Sk V284555 g7
(1) — B85 483k : JITPCW » RCCW > “f&11~2 m¥/sec » [5E20~30°C -

(2) = BV @ik« JIECCS/RWCU/FWE 3K » 5|12 BR AT v - AR TR
—NHiFE— TS, (e 2B R - (PSR L R EE1~2 mYsec >
EIB0°C (Fpsy) o



(3) ZHNE AN S5 SRR AR o AT O > R b
% & IR -

m>wﬁ:wﬁﬁﬁw§wém’ﬁammﬁﬁo

IR AR T o 1) S PSSR T R IR T > A e .

4. ShED; Vﬂfﬁffcvmw #E

ABWR.V UV AR Bl - B IV H RO - 1 T o i
"REDH T F“ e Pl TiE ] % T ) VRIS S45POST-CONSTRUCTION
TEST » HUI3(H ] CEPRRIREEISABILE D)+ C3ZR ) T RR R i
Fi. o

5. RRERLEY i

‘o

f[f%’ﬁﬁﬁ%ﬁﬁ Ik fﬁE TFL#E‘ AR AL ( E‘JF SR o ﬁfrﬂrﬁf (75 ShyE > #
AR ISR IR - RS LTT R o SRR R S B
REEIRE i AR R S OREI VRN S Aﬁﬁﬁ* P 4 RIS 1 161K VRS »
*ﬁiﬁ SEARSEEAT L 8 M/ﬁﬁ%g:;ggfgg o

6. F‘ SFEETT/O Scoping F""Z‘L"‘J*

P TSRS RS T Rl - (TR D MDD o (Rl
"H AT, (CONSTRUCTION OFFICE) 457 H1fh— i gt S5zl » §175 % 7
e CABWRBSRIR " JH =1 € Pl - 0 (1 Py ) - e
PR« RS S ) 2 HR R Bk~ DI e g (Ryde l’fﬁj
i RS @?E[‘?F%ﬂfﬁ?%zﬁﬁﬁ o kg HiHhRE 22 (TURN-OVER) =58
BVl FOE L DRSS, = TR IR as TR, I > P
i R [ S 2 B R e 2 T I SRR - E e R e
YRR B
sk VTR 21 ) (TURN-OVER PACKAGE ) A3 ) £ R BT ¥ > [ Ssia o™
(1) 7P&ID{MEE! | €15TSCOPING (FEFL 4 il - B Bl ) B 2= 1 - pests

H I R SCOPING) e
(2)  BRFEDIREHT -
(3) WEIY FpiFED -
P B P2 FH\F, | EICH FrP&ID (5] 19 BUBBLE =g i adfi e
7. EEEIEN ]
SR ) 20% > 50% » 75% > 1 100% ) TR BT IR S RS (STATIC) ¥R »

—m|

9



FIFEIRE (DYNAMIC) IR i TiE (TRANSIENT) ¢ - G J . - It
FIEVEHININTEA » Fr B R o B R PR T - U@&kﬁ%ﬁ@ﬁﬁﬁ
T [ RS AL~ 25 - P ?‘EN?{F“*]/@@ HPRES fOET NRGTER (R (=4
I W I&CY AEHFRIE (e« ERRE R LR ] > s T IE-%@I B
IR LS WRAHEE (2D~ fof=gposRY (= BbeiEl) FoferP s (e 4l

Y f A ARECL R ESHIRS ~ DR W ET (el (g i o) ‘*f,!J%fL?T
o 7 (=) o 2SI (e

8. FNEIE/ AR A

DI T RS SRS 2 S A i AT R EFFIE”J (TEST GUIDELINE) ~
M [ , (TEST PROCEDURE) * [z %F' ; (TESTREPORT) - %l ﬁ‘ﬁ“‘@ﬂﬁﬁ
A= A= g =® .

9. % B,
RUR S PRl AR T RS OSL T 2 R SRR R
TR - PO

TOPIC 3 ENGINEERING AND TECHNICAL ISSUESL! 1 Hy 5 3257 il 9=

L (5P AT R TR » (M T 0 R 74\’@*@& FLE g I WANO-TCRRR T 1
ffrﬂ S TR R YR kL T’E TL LR T ’?ﬁ:’?’jﬁﬁ'w”ﬁ@li
PR S A A R fE'## SidhEl A ?yfﬁﬁ?'}i PR
}L‘HYT:,‘ fil B = Ak s e - S R VRWCU (BT%*ET*ETF39

AR ) RUATEE TR S SRR ELII R - R T AR ERL VB R
5= ?’ﬁsﬁﬁ It VS TR SR R L L p@jﬁjagﬁ% T PR 2
PGS TR ) T BRI INOBLE METAL (FIEI &5 /P e 1o ora
i S PR R PR TR0 7 SR ALY i sy o RV Pl )
/IJ“J?“%‘F‘EJM" PRl | M ARRRERR] =PI SRR TPy 2 PRI =
HREIA = -

10



Topic 3.1 1. Operation Related Issues PSR
1 doim$t§ BRI EH+ F 419 I~ print screen %
How do you manage “tag on” for air operated VDU, ﬁifﬁ S
valves ? 2. MMCS B+ {4 > 4eiv § §1VDU | (' fEBP8R05 i
Items B+ ? E’l?[t’?j—,ﬁlr«.é)%r,%’fﬁﬁj
e R How do you manage “Tag on” in the R

VDU(Video Display Unit) after tag being
issued from MMCS(Maintenance
Management Computer System) ?

Description #

o

8>y ¢ Y
FF ‘53'—.‘:97 P\ V3

. VDU } »ABV~AOV~ACV... &R -
T R ;}J'—F o o ;_;-
PR Arm B igE WM ?

In the VDU(Video Display Unit), ABV ~

AOV ~ ACV...etc, some of

these valves have no “Tag on or Tag oft”
function. How do you “Tag on or Tag off”
these valves ?
2. LR VDU F B g+ g+ o
it 0 2 AMMCS B+ 2 {8 & 4o
PRESF EA?
Motor operated valves have “Tag on”
and“ Tag off” functions in the VDU, but how
do you manage “Tag on” after being issued
by MMCS( where to hang and how to verify
that* Tag on" has been removed before unit
starts) ?

2~ AOV %ﬁiﬁ‘ﬁiiﬁ%ﬁ
FfJ air supply =
£ o
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Topic 3.2

2. Computer Control Related Issues (1/2)

R

PR~

1 oAl

Management ) 4% o The experience in

72 (Software Configuration

software configuration management. 2. 37|
PR TR ERE LR

What is the strategy of cyber security? 3. #c
it R RS R

The experience in control network

management

Description #

§ >y ¢ s
FF ‘53'—.‘:97 P\ V3

L. ﬁi;.« CRB AT WA PR

e FE T R Y AR
TSR S T

Kﬁi%i Z %i}:\r = @ (P

The experience in software configuration

management.

There are a lot of software and firmware built

in the digitized controllers or

computers, how to make sure and control the

right and latest version being

used?

What is the procedure to change the
parameters or set points in software or
firmware?

2. Idleit e ke s R 2 AT &
ﬂ,t’l_ fff—*-@\’gﬁ??"t”]‘?*_ﬁti ’I'_
%3 Kk % @ 2 What is the strategy of
cyber security?

Is there any anti-virus program running in the
computer on line?

What is the cyber security for outer network
communication?

3. del BT HI BB E L0 ¢ pentin B
LR AN
17 2

The experience in control network
management

How to perform the control network
management, including flow control
analysis, packs capture and analysis, and
trend analysis, on the digitized

plant safety and Control system?

21tﬁﬁ‘ﬁ£%‘

rlJﬁﬂ% ]

Iso-Gateway ° P}
PR IR
il

2a‘§%%ﬁ%°

SR
ng 4 hﬁﬁj
JTF'[ CPU FEIJﬂa'L o
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Topic 3.2 2. Computer Control Related Issues (2/2) IRk

4-1~  ELR IR

—C , A oA
Z‘K‘ Y 'I[ EIEI

4. TRA/SOE F #1B~31 e %% The experience
in TRA/SOE data acquisition. 5.

Items # ' = _ o JH o

4 APR(Automatic Power Regulator) % %uidl & 1~ FEE

&% o The APR (Automatic Power Regulator) | PIE - ¢ .
Hardwire =%

Pre-op Test experience. ,
VELTH il

R EIT o

Time stamp F}ﬂ

4-3 ~ JF—T“J“%F%
q%l,ﬁﬂjﬁ@ Bt
 Ims e
5-1~ APR Ef‘ﬁ%@ﬁﬂjﬁ
ffH oA puse
SRRSO FW
Test, fﬁ ’*ﬁfﬁ fil
EIJ) o
5.9 ~ jjjﬁiﬁl}i,{['jj{?:f
PRSI

4. FAlertime stamp F w42 7 H 47 R
FRGIVES S I i S R A
Fe A R P 7 The experience in
TRA/SOE data acquisition. Where is the time
stamp located? What is the resolution? How to
acquire the safety related data ? If it is by
hardwire connection? 5. T &% 7 APR %
Description RUEE P 3 F @ * 720k 4o ? The APR

F R FEmp (Automatic Power Regulator) Pre-op Test ﬁﬁl
¥ e - £ s
T | y e 53+ BIRHE
73 experience. Do you have APR system installed e
. = TR
in plant control system? Do you put the APR # R
Elf ~
(Automatic Power Regulator) system in %7“{ %
service while the unit is in normal operation? i

What about its performance? 3 iX 3 APR 3#
E A/ 3 ¥ =44 ? Could you provide
the APR (Automatic Power Regulator) pre-op
test procedure for our reference ?
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Topic 3.3

3. I&C Related Issues (1/2)

RS

Items # R =+

1. FWC 2% RFC 3#:i# #& /p|:#Pre-operational
tests on the FWC (Feedwater Control System)
and RFC (Recirculation Flow Control

R+ P eaE The
maintenance of the electronic circuit boards. 3.
FMCRD A-#:p|3#FMCRD friction test.

System). 2.

Description
B 3

o

73

I B @ER2RmAL T 3 FFWC 2 RFC
e[ 3% 2P| ? Pre-operational tests on the
FWC (Feedwater Control System) and RFC
(Recirculation Flow Control System). Did you
perform the closed-loop function tests(PID
tuning) of the FWC and RFC during the
pre-operational test phase?. 2. &7+ & £ F
FREED FARE LT 2 {HF R0
The maintenance of the electronic circuit
boards. How do you perform the
PM(preventive maintenance program) on the
electronic circuit boards? Do you replace the
cards or components at fixed interval time? 3.
4o e 34 FFMCRD B 5 R, 2 4R 4o
i® ? FMCRD friction test. How do you
perform the friction test and other function
tests on the FMCRD? Which parameters are
taken on these tests? What are the acceptance
criteria? Could you provide the sketch of these

tests.

I-1~

e R, A |
R hEE Y
ABWR "y d#
PID %5

1-2> % Start-Up 4

B e DRl
-

2-1~ £ Redundant T%‘F(Sf

3-2

& On-Line RI#5

15 5 ~00 B

@?%fH%%o
~ R IE[EE@%
@

B

B A T (P
i< 0.1Mpa)

33~ pIE B =

R T
R 3
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Topic 3.3

3. I&C Related Issues (2/2)

PSR

Items # B* =

4, R¥p AL B G

Drawings used for maintenance on the
instrument and control system. 5. # % %
Response time &5 Response time test of
transmitters 6. 4 K 4v £ Bk 4

Level control of Feedwater Heater

Description

BN R

4, froix v RFpEE g @ 5enCWD B
BPOF DR PR DR G
F’ IF ‘?
Drawings used for maintenance on the
instrument and control system. Since digital
control systems are used in Hamaoka NPS,
some control functions are in software and
some are hardwired. It is difficult to
prepare the CWD( control Wiring Diagram)
as conventional plant did for these digital
controls. What drawings are used for routine
maintenance on the instrument and control
loops in you plant? Could you provide some
samples?

F 3k iR B o0l ¥ B dResponse time
ok R E
Response time test of transmitters Regarding
the safety-related transmitters. do you
perform the sensor response time test? What
type (Maker) of the test fixtures are used?
Could you provide the sketch of this test.
6. &VRAvF BoRifrd iR B * S5
Level control of Feedwater Heater
Do you use the electronic DP type
transmitters on Feedwater Heater Level
Control? What about their performance? Is

there any trouble?

4~ RgE AR e
ARk F—‘[ qﬁa‘[',ﬁ? I
Hardwire [ﬁ[
(ECWD), &
Software [ﬁ[(SWD)

1 R

Koo

5-2~ [*F%if AR i -3
T -

6-1 ~ Normal < fF Elﬁjﬂ
AR
(DP) °

6-2 ~ Emergency Dump
R P
(Float) °

63+ NIRRT+

TR 8
Eﬁ Pl e 7 o

|‘f*
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FI 48

Topic 3.4 4. Mechanical Related Issues (1/3)
1. FMCRD # # % S-FMCRD 2. ¥ {744 o 1~ #$*"] S-FMCRD,
The feasibility of modifying FMCRD for H:F‘[ el I%Tﬂr%‘:
S-FMCRD. 2. RIP Casing #= %> I % 2_ f% ;4 [l FAT o
lems | it (it) - 2 ~ SRR L
# K <% | The solution for RIP Casing Vibration 3-1 ~ B{MNIF HE D
Problem (Attachments). 3. RWCU & Thrust 5 & 183 Thrust
Bearing % =t f & E-4p R° 4E o Bearing °
The thrust bearings worn out problem of 3-2~5) 10 # Overhaul
RWCU Pump.
1. FMCRD # iz 5 S-FMCRD 2 # {744
Please comment on the feasibility of
modifying FMCRD for S-FMCRD.
2.KK 7 H6 By > % - FHF g
4 RIP Casing =& % > F fx
AZF ik RALE 2L o doim fid? (i)
There was a RIP Casing Vibration Problem
occurred at the 1st operation cycle of KK Unit
6. Did Hamaoka have the same problem? How
you solved this problem? (Attachments)
Description

§ >y ¢
ﬁ F‘; @3—‘3\37 F\
.

73

3. MRWCU % » S @ i *KSB 2
Sealless Pump> o ¥2- % %= 2 @ S %%
3. » Thrust Bearing 3 3 % = jx& Bd4f > @
KSB =& 1 7 37 D[ EF] - ik R
FiAE 5 B APump @5 % 0 At
&

2 ERERE G RN AR 2R
About the RWCU Pump, TPC use the Sealless
Pump of KSB Company. From the operation
experiences of our plants (CS and KS), some
troubles were found, the thrust bearings had
been seriously worn out several times. Even
KSB couldn’t find the root cause. Did
Hamaoka have the

experience on operating the same type pump
as TPC? We would like to know what your
operation experience is and if there are any
particular things should be cared in operation

or maintenance.
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FI 48

Topic 3.4 4. Mechanical Related Issues (2/3)
4. RWCU & 2. @i iFH o 4~ F o
The Maintenance Frequency for RWCU S5-1~ [fl ISTH3 e
Pump. 5-2 ~ Tr T Start-Up
5.PSI #++3] 8 7 &3 % - B L & FIS/IST Test 100%3Z¢ =
foms g4 0 VAR
R Was the PSI Plan combined in the initial (FA'[ Hanger
ten-year ISI/IST Plan? Inspection/ Snubber
Test) ©
4. F BHRWCU & 2 a8 4 @ ? What
is the Maintenance Frequency for RWCU
Pump at Hamaoka? 5. & b 7 i 2- PSI 2+ 3
AFF 5 HBIAFENE - B A
PISVIST ¢ & # P+ %] ¢ ? Did Hamaoka
write the PSI Plan individually or it was
combined in the initial ten-year ISI/IST Plan?
Description

FFFEmp

73
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FI 48

Topic 3.4 4. Mechanical Related Issues (3/3)
6~ %’ﬁﬁl&; ’ %T
6 ~ RPV STABILIZER} % B ¥ 48 W% () -
7~ FRES Y i
7~ % - = #& 4 PIPING SNUBBERPF* %3 R
R AL
Items
2R
6~ STABILIZER} B crpd 4 22 3 P i 543 £
7 ~ SNUBBER % - =X ISI#pF %
Description

BB 2
N

73

18




Topic 3.5

5. Nuclear Engineering Issues (1/5)

FI 48

Items # R =+

1. A=85p|3E 8P & 4p B F° 2 Startup Test
related problems. 2. 1% 1 4p B ¥ 42 Nuclear
Engineering related problems. 2.1 g 3% 3+
= Core Design 2.2 51 § i@ 4

Nuclear Operation & Management

Description
H# B FEwp

o

73

1. A= 3R 4P BE P° 4L
1. Startup Test related problems.
1.1 3# %Start Up Test 2 25 ~ B § ~ &
FRPERER T2 W

Please provide the detailed information
about the organization -~
responsibility ~ administrations and
communication/reporting of the
Startup Test. 1.2 & Pl (T4 2 FEF 5 £
e B B 0% 7 e - PlZEFEEC (Plateau)
g RIRITET TR ERFAAL S
B ? I - Bl3EFEE (Plateau) p o oRat jplzE
TEE - TR AGAD?
Are there any specific sequences between the
Startup Test (SUT) activities in each plateau?
What kinds of SUT activities’ executing
sequence can be changed in one test plateau?
What kinds of SUT activities must be done
with the first priority in each test plateau? 1.3
T AR
Please provide the following information:
(1)Startup Test item list with brief description
about them, e.g. the purpose, description of
test, criteria, prerequisite, duration, etc.
(2)Daily schedule or 72 hours schedule of the
Startup Test. (3)All the SUT test reports,
including NSSS and BOP.

L1~

1.2~

1.3~

<1 SR TR (b
T g s
9) .
R
STATIC TESTF|
DYNAMIC
TEST » $& %
TRANSIENT
TEST -
eI
(b3 Hedy

1 23
e
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Topic 3.5

5. Nuclear Engineering Issues (2/5)

FIA AR

Description
%LA% R ;3'—“91 S

1.4 F Ko * ** ¥a$t Start Up Test schedule
g AR dee v O PR F YR
&4 % 74 % ?Project/P3 A8 m iz b PFEE
K g /R 4 2 ¥ 5 o What application
software do you use in SUT scheduling? 1.5
# i Fuel Inspection £ Fuel Loading % =
% /v A -pF ? What were the man-hours spent
in new fuel inspection and the fuel loading
respectively? 1.6 Open Vessel FEEFF > H_
% B 34 {7 Local Critical Test ? 4vi@ 34 {7 ?
Do you perform the “Local Criticality Test”
in the Open Vessel stage? How to perform
it? 1.7 3##% %Process Computer 3R] 3# p
AT FEF I GFRER?
Please provide the test method and scope of

FEPES

the Process Computer function. Does this

test be performed daily?

L4~ FAE e

B FR |
Microsoft”
Project” ,
g L]
Toshiba” SUG
AR’ ﬁﬂ?ﬁ i
IR =T
Lo T

L5-1~ FPISRA5 4 14000
man-hour (duration 2
month)

1. 5-2 ~ Fuel loading
3300 man-hour
(duration 10
days)

1.6 ~ Local critical test
performed only in
closed vessel stage

1.7 ~ ¥|SELF
CHECKﬁJFF ’

) 1 & CHECK
SIGNAL ¥ #
AFTESIU
S/D’”Ei’ﬂf'»ﬂ_?\[

L -

BRI = TR
4 TR

fid

20




FI 48

Topic 3.5 5. Nuclear Engineering Issues (3/5)
2. ¥ 1 4p B R* 322. Nuclear Engineering 2.1.4 ~ NMEZFHENE
related problems. 2.1 g~k 3% 2.1 Core CRBAG ﬁ[ ' [Er @Exﬂj
Design 2.1.1 3K A3 #*CCC (E20 IS
(Control Cell Core ) %3+ ? FE - oK CRACK -

2LpE R Z ¢ ¥ 5 1 ok Shadow Corrosion % 2.1.5 ~ & CHANNEL
M g 4 bl ® 554 (Channel Bow) iR 38 2 BOWRERRE o
Do you adopt the Control Cell Core (CCC) 2,16~ W%[EE&’F I
design? If so, how do you prevent the channel SAFETY
bow caused by the shadow corrosion? INTERLOCK > &
2.1.2 3k gt 2F 5 Barrier Fuel ? £.F SN %/""TEJQ& % o
7FPCIOMR ? #3 » ¥ % #& ixPCIOMR 3]
TP ? Do you use barrier
fuel? Do you implement the PCIOMR? If so,
please provide your PCIOMR rule.
213 Ry PRI % ALE S
K & F 8l ehCR-99 & CR-82M Al4r

Description 1+ What are the types of your

§ >y ¢
ﬁ F‘; @3—‘3\37 F\
.

73

control rod? Do you consider using the CR-99
type or CR-82M type control rod from the
Westinghouse? 214 * B prd E Rk
TAE?AF R HIRE Sy S

% ? Do you check the control rod blades
during refueling outage? Have you ever found
any crack on blade or boron tube? 2.1.5
78 w4 Pl @ %9 (Channel Bow) » 1¢ =
BARRBEFRT 25T > FIRHEE S
w9 Have you ever
experienced the channel bow which makes the
control rod movement difficult? If so, what is
2.1.6 ik it 4ok
R EAE LY A R o TR A
1% -

administrative control to prevent the fuel

your resolution?

Please provide the

damage during fuel shuffling or fuel

movement.
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Topic 3.5 5. Nuclear Engineering Issues (4/5) FIAaske

H¥ 2w PNWC 2HWC? *&&F €2 — e
&9 What kind of the water 2 AR
chemistry do you adopt? NWC or HWC? And HWC» - =
why? Do you add zinc or noble metal? 2.1.8 PHBFESE I
FORR T R s BORIAESS 7 R R PEo— o TR
TR RS NG T RS TR e L
@ £ 77 B - What is your core monitoring &g

system? Please describe the data flow diagram
of the core monitoring system and its interface ﬁ?i;[l[imf[rﬂ SR S C/aY
system. / F’TJF EL”EJ/ [:l:[[

ﬁJ

Description
# ;Ll‘\ﬂ P

o2

Vo

22




Topic 3.5

5. Nuclear Engineering Issues (5/5)

RS

Description
%”A’t FFE ;3'—“9‘1 P\

o

73

2.2 %1 ¥ i&#52.2 Nuclear Operation &
Management 221 3 F; FFE @ F #c
it R 2 R APR O e
w75 FAFNELT S > 240%APR
R IR et ( Trajectory) ¥4
R ] ﬁﬁ%ﬁ% - RPF T ERREP A "IJ_JPﬁ
¥ 9 Do you use the digital
1&C system? Do you use the Automatic Power
Regulator (APR)? What conditions must be
aware of when using the APR? If the actual
power ascension path was deviated from the
pre-defined trajectory in APR, what correction
actions should be taken? 222 ke
i? 2 i+ Core Flow? Please provide the steps
that you update the following constants during
core flow calibration, e.g. K (overall
adjustment factor) and best-estimate fitting
coefficients a, b, ¢, d, e, f. Our question is we

don’t know where and how to input the fitted

coefficients. ( )( )2 ffQeQd P

cAPba K W ++A++= where Wef : core

mass flow rate AP : measured core plate

differential pressure Q : NMS simulated

thermal power signal 223 3k dcie
TR R ? How
do you perform the FMCRD functional test?
224 FEGFR IR BERRORIRE?
doim 3 7?7 What are the
acceptance criteria of the FMCRD friction
test? How to perform this test?

1~ 9p

ERONIFE] = T Bl
P R

.
ﬁJ

COMPUTER
%EET N [:l:[l FAT °

23
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Topic 3.6 6. Chemistry Related Issues(1/2)

P AABWR TR (H K ~kk~ )R * RWCUFZEE | fi

start-up [ > & F 3 FRWCU PRE-FILM > 4%

¥ Bepre-film ¥ % ? "QJIFLE%JE’:\ i

Items Did you execute pipe pre-film activity of the TOSHIBA¥ =~ >
#F ~ % | Reactor Water Clean Up RESEARCHF![[F'

System during start-up period ? L HZFTOSHIBA
A e FIpoa o
[ 4
%$@

FFORGFR T AR L J{ELAITEL E%W% ?%%

EHTR 7”?,.* !

If did, please provide the supportin féﬁgﬂ[ﬁ{’fﬁ%\l R

you did, p p pp g -

. . . o f VT R

information for the decision of making this f

activity.

2. HENAT L REAE QLT RAE

RETERGFLEENE G

& 7

Do you have procedure to perform this

Description activity ? Can you tell us the experience and

BB i

73

result of this activity ?
FAEOPGFRE TN L P RGFEAE
fedz B EFR

If you didn’t, why didn’t you execute this
activity ? Do you have any information to

support your decision ?

2. FRFFHEEACHAIHNGE? ZEAED
Do you have any plan to perform this activity

during other period ? Why ?

24
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Topic 3.6 | 6. Chemistry Related Issues(2/2) (Revision 1)
3. Hamaoka 1 to 4 L% 47k ;3 &:program 3~ EEE VSRS e
The Depleted Zinc Oxide (DZO)injection L Zn R SisT
program in Hamaoka unit 1 to 4. Eﬁﬁ[ﬁ?’\ 3~5ppb k<
4. Hamaoka Unit 1&2 fie & fc® &K1 3 § 1000ppb » &iAf<f[1V
PV RS o9 5 B
Items 4vprogram
mpe x| Noble Metal Chemical Addition(NMCA) Lo RITEERES
program in .Hamaoka Unit 1&2 EJ B2 5 (EE 3}‘“'
5. Hamaoka unit 5 (ABWR) & # ¥ 5% ¢ B s » S B = Y
A8 Fr i B gﬁ%JFﬁ R o
Radiation field control strategy adopted in
ABWR unit 5~ = SRESHELY
3. Hamaoka 1 to 4 5.4% 4K /2 #¥program modifiedFe/Ni ratio
What is the concentration of feedwater total Zn method ( Hitachi
and method ) > kSR
reactor water soluble Zn being kept in those ﬁjﬂ SRR A
DZO Ultra-low crud control
plants ? (Toshiba method ) >
What is the concentration of reactor water &£ - ABWR/H|E!
Silica being S & fﬁ
kept in those DZO plants ? RWCU PIPE
o What is the concentration of feedwater water PRE-FILM -~ | [%
Description | e peing SR~ SRR
K ;j—m ™| controlled in those DZO plants ? 5= TSR
¢ 4. Hamaoka Unit 1&2 fie & fcg &K1 3 § £ /{1 7}‘3@% AL
£ & i § i 4cprogram Any NMCA VRIS

re- apphcatlon plan for Hamaoka #1 & 2 ?
5. Hamaoka unit 5 (ABWR) & # ¥ 37
A2 e i

What kind of radiation field control strategy
adopted in
ABWR Unit ?

Ultra —low crud control ? or modified
Fe/Ni ratio
method ?

25




Topic 3.7

7. Health Physics Issues

RS

Items # R =+

CERF LSRR BIED
Preventlon of potential exposure for RT
(Radiological Test) during construction. 2. %
Rs 1P E T A Rp SR B e iy
*s Pre-works during construction for future
ALARA concerns. 3. #i& #& 8 [ eig [ &
# 1 i¥Preparations of Radiation protection
for the pre-operation and power test. 4. Jz *F
LA B E § s §13 FOff
site Dose Calculation Manual and
Radiological Effluent Control Program. 5. #

F i Hp A 2. B %83 £ Collective dose during
the pre-operation and power test.

Description
* B ;L&\TJ P

5o

%

ERIE G O SREA R T E, £ LA
B 5 a2k, 0 4 PR AP (7 % P 51 41
e & There are many NDE works such as
RT of pipe/liner welding during construction.
The OTC (Open Top Construction) method
also caused much more difﬁculties on RT
works of radiation protection. PP faE g dp
B AU AR cfg ST HE P vk 2 1
What are your strategies to facilitate the
prevention of potential exposure for RT
(Radiological Test) during construction of
ABWR ? # B3k & /%ﬁ?ﬁfﬁ“ﬂé Rk R R
PR (S % SudE 55 B T 4RAs we know
the cleanness of pipes and equipments is
essential to the quality of reactor water
affecting the radioactive strength of the system
most. R AgE B BT ROk K Mg sten
HEFrpty WA # *5 2. What efforts did
you make during the stages of construction for
ALARA concerns of ABWR, and what are the
effects? WLl LI AP 5 (X 5 BIRT IFZ R
{7 Once loading the initial fuel into the reactor,
there shall be many tests and observations
should be executed. ¥ F P iR E # Hp ;F
e 5 14 3 17 % 3+ £ 3. What are your
suggestions to us in preparing of Health
Physics program for the fuel loading and
power test of ABWR?

I ¥ WUV RTISY
PRI Ty -

R e SIETL
(SR 458

EETO

- R S
(2 R
ﬂ’W@%éW%a
BT - e

#4130mSv-man °
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e TR a e
mieneg  Main events G

1967.11  Announced construction plans. 1993. 5 Announced construction and
environmental assessment.

1984.11 Started geological 1o 1 Environmental assessment
investigations. 1995. 6 . _ .
1986.6  Submitted an environmental 1995. 11 Submltat:sdesasnm :r?ellrré)&r)nrqp.tal

Assessment report.

1996. 11 | i ine

.9 Held the first public hearing. o Teld the fI;Sth?Ubllc.hear!ng

.12 Incorporated this project into : ncorporated this project into
the basic plan of Japan at The the basic plan of Japan at The
Electric Power Development Electric Power Development

Coordinating Committee. Coordinating Committee.

.b Made an application of

1987. 11 Started preparatory construction reactor fnstal |atian.

work.
1988. 2 Held the second public hearing. 1998'?0 EE TR, SRR
.8 . . .
Reactor installation permitted. 1ggg 4 Held the second public hearing.
12 Reactor installation permitted.
Started construction. -8 Started construction.
1992. 11 2001. 6 . .
Fuel loading. 9005. 4 Inspection of foundation.
1993. 7 Fuel loading.

: : 2006. 3
Commercial operation commences. Commercial operation commences.

(plan)

Construction Schedule of Unit No. 2
\ 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 2005I2006

A Preparatory work. Fuel loading. A

A Start of construction.
A Inspection of foundation.
ARPV Set on base.

Start of commercial operation. A

Preparatory
work

Civil work,Building
construction

Installation of
components

Start up tests
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e ALY R R

Hamaoka Nuclear Central
____Administration Office

Director
KOICHI IKEDA Generating Start of Commercial
Capacity( MW ) Operation
Unit 1 540 March 1976
|| Hamaoka Nuclear . November 1978
Power Station Unit2) 840 Total
i August 1987
Senior General Manager Sl 1109 4997 ]
ICHIROU SAWADA Unit4| 1137 September 1993
Unit5| 1380 January 2005
Hamaoka Community
Relations Office
¥ Rl PR = SRR
1999 2000 2001 2002 2003 2004 2005
3/19 517 10/23 112 1178 0/20 X0 % 1 it

Start of construction
works

/

Bedrock inspection

Installation
of generator

Installation of reactor
pressure vessel

Full Power

‘Generator grid-on‘

Fuel loading

RPV Hydraulic
Test

Start of primary
containment vessel works

ECCS Test

Start of commercial
operation
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A% DY i Bl H A [ie] BB e A 4305 ] 2 A U e
Proposed Topics for the Exchange Visit

between Hamaoka NPS and Lungmen NPP

Topic 1 TPC Lungmen Project Update

Topic 2 Pre-Op/Start-Up Test Management

—_—

. 6.9kv JIERSC A ER 1F

. VEMMCRP # iy B H8/22/2002 #ilE ke IIhE
. Flushing Z #{ &I

4. FSEHE 2 E A 22k

5. & sl S it

6. %A GEERTT/O Scoping Z BT JT 2\

7. REBHIEA A Al ]

8. al i/ EEH)INEE FE &=

9. M Tl

w N

Topic 3 Engineering and Technical Issues

1. Operation Related Issues

2. Computer Control Related Issues
3. I&C Related Issues

4. Mechanical Related Issues

5. Nuclear Engineering Issues

6. Chemistry Related Issues
7. Health Physics Issues
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Electric and
Instrumentation
Test

*IMgital C &I System

test

AC Switch

DCIS Panel test
(Power supply CPL)

Sequence test

Hi—voltage Tesi
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Bt B
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l: Installation Recieving
7/12 812 12/1¢
h 4 h 4
Panel &Wire MCRP Panel Installation — :
Installation | bsaliccioni.
G. 9k BUS Wire Installation 1
" 6KV (T)
power S ¥6.9kV er Sysrém

Prg-Ope
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Construction and Pre—operauonal Test
Construction Phase rational Test Phasa |

Process control test

-1 O signal check

- Software compare check
- Alarm test

Motor running test { without load)
Valve test

e ] Start-up Test m

36



B

L e RS A

BT Y

&2
START-UP PRE-OP MECH ELEC » 1&C ’} j
SECTION SECTION SECTION SECTION f;[‘J
et et A , o &
EISEG S BRYIERS B
A 2| &= yY 7y ?ﬂ
i
[
N
1
WIRE IO O (s +
¥ = P2 >y A7 — E‘I
Rl S A A §

37




EEERE T T [ R R [

i

FPower Ll-quI - l.:‘d-:hmmercial
Receiving Loading Operation
Y Y
Preoperational Test Start-up Test
- Warranty
Plant auxiliary ~ RFV Internals 100% Run
system Inﬁl.allati:\;; Flow Induced |4 B W
Vibration Test
NB,ECCS _ 75%
RIP,CUW HFCF é
RHE et E
CED
{ { ~~ RPY HT = .?E
RCCV ~
f—- P R—M L.Eﬂk-"l'ﬂ.{l:‘-‘l 20%‘
Other System Test ‘E}E":“ H,_E'?l_up
Veéssel ; i

RPV (2 nd) HI |

FIT and FW piping flushing are performed before

FL. Also, power supply pannels are cleaned.

EIERREE I

Static Tests

/Nuclear

Dynamic Tests

instrumentation
system calibration

/Core performance
evaluation

/Reactor control
system adjustment

>Inktial pressure contral
syslem

>Fead=-wuter control system

=Reactor flow conirol system
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BE7A7h FITES I [TE3
2. Computer 5 [DAPREBALTLGM?EE. [ANl |DHSTAPREBALTING, EF-BLE-HALR - TERBOEERIBEBICERAPREER
Control Related EEEERHCERALTLSN? LTS, EEHAEEPLAPREERALTLS. HHFEELTRIEEEFH0EELLL
Issues(2/2) FOEREE 7 THdo .
APR system is installed at Hamaoka unit 5.
DEBFIEERELTERAR We normally use APR system in each operation such as critical centrol, temprature and
L7 pressure control, thermal power contrel by CR, generating power control by CR and core
flow, and shutdown by CR.
And we also use APR at constant full power oparation.
APR shows a good performance equal to or higher than manual operation.
OEEHBEEH BB TER. HBRFEERRT,
We verified every function at each tast power stage. But we cannot release test
procedure. It's classified.
3. 1&C Related 3 |FMCRDIZOWNT, EOEIICFUI|ANI | This is the sketch of the friction test of the FMCRD.
Issues(1/2) LALTFALFEERLEN? Y ‘This is the equipment of the friction test.
DL GA-EREmMLE This equipment feed the pressured water to the HCU and move the CR.
7 &HEET? BBORE Pressure variance is mesured here from CR full=out to full~in.
EEAFELEL, It's criteria is below 0.1MPa.
In another tests of FMCRD, we verified tha function of motor drive such as position
indication, speed control, and alse verified scrum time.
§. Nuclear 15 |RERELEEERTNTNO[AII | At new fuel inspection, it took about 14,000 man—hour. (including our company
Engineering ATEIE? about 900 man—hour) Working duration is about 2 month.
Issues(2/5) .
At fuel loading, it toek about 3,300 man—hour. (Including our company about 1,200
man—hour) Working duration is about 10 days (which carry out aroud the clock)
16 |ELEHFRAECTRMER (W | BAERAREDR, RE£E0RAr, EHBSAY FONDIKBTTICEELTLS, BUIE
HER 7 JERIELEM? EERFE Ay FONDIREETERRELE.
We parform the local critical test only in the closed vessel stage, same as the another
Hamaoka unit.
5. Nuclear 211 |avko-nelaFEERLE (R We apply the Control Cell Core design.
Engineering . BALEZOTENEZEDLS But channel bowing of the control cell is not considerated.
Issues(3/5) (O A ER5IELIE, Becausa the fuel in the control cell has low enriched uranium and its channel bowing
is very small. (It could achieve low bum-up.)
212 (JWFEHEERLED. M\l We use barrier fusl which has Zr liner.
PCIOMROZEIEE T (22T In our rules, PCIOMR is applied if the fuel power is above 13.0kw/ft and also the
sagment bum up of the fuel is above 20GWd/t.
This criteria has pretty margin. So PCIOMR is not carried out practically in our plant.
213 |ERALCLaTimEDERE 7 |All | EALCLEHEREEIY FO- L ELCERT sHrEBC TN - OBICH B Cha.
Fiz, WHD9951 Fhe2zma WHROSIEHE DL TIHERHL TOEL,
AFI2WVTREILED 7
We use Hf plate CRs and B4C{stick) CRs.
Hf CRs are applied to the control cell. {33 rods in 205 reds)
We didn't consider those from Westinghouse.
2.1.6 |BEH A EP v JUDTTEE AN At refueling, fuel is moved by Fuel Handring Machine and it is operated automatically.
HE A IET3EhDME R Fuel Handling Machine has safety interlocks, so fuel doesn't run into the wall of the
pool and so on.
5. Nuclear 218 [JFDEZRVAT AT LCOWT[ANT | This figure shows Core Monitoring System.
Engineering FOYVATLELPHSLEA 28— I consist of Process Computer and Core Performance Calculator, which name is
Issues(4/5) ZI4 A 2NVTTERRELN D TARMSZ.
At Process Computer, Heat Balance such as core thermal power is calculated in 15
second cycle.
And at TARMS2, power distributhion and MCPR, MLHGR is calculated every hour and
this data is printed out automatically.
5. Nuclear 222 [(BPOIO0-0EHKOPYTT— AN This figure shows test points in the Power-Flow map.
Engineering A&, 9T, R#MOR We took core flow data at various Power—Flow points.
Issues(5./5) HHICANT Fitting facor was determined that the flow mesured by core plate differential pressure

gave good agreement with the flow measured by RIP differential pressura in every test
point.
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