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The purpose of this trip is to attend the 2015 ICAPP congress, visit NEA and Studsvik
Company in Sweden.

The 2015 ICAPP congress was organized by SFEN and held on May 3-6, 2015. The INER
was invited to attend this congress and also presented total four papers which were relative to
safety assessment and core power arrangement issue of nuclear power plant. In addition to
present papers, the recent development information of nuclear industry and new technical
application including the safety issue of containment sump design in PWR plant was also
collected.

On the visit to NEA, the future cooperation of international PKL-3 project was discussed
with NEA staff. It was also expected that accuracy and ability in severe accident analysis region
in Taiwan would be upgraded by collecting the experiment data of PWR Plant through the
international cooperation.

To promote the application of research result in INER, the schedule also contained the visit
to Studsvik Company in Sweden after visiting the NEA and discussed about the information

exchange with safety assessment or core power arrangement issue of nuclear power plant.
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Water-Cooled Reactor Programs and Issues(7K /550 FEES)

High Temperature Reactors(= 5 K EES)

Fast Neutron and Other Innovative Reactors(: -2 - Kz H A &l K7 EES)
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Thermal Hydrualics Analysis and Testing(Z8/K it 471 KoHIER)
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Nuclear Energy and Climate Change Mitigation (f% 55 B 4% F1 53 58 38)
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Station Blackout Coping Analysis of 24 Hours Duration for Lungmen ABWR Plant
Comparison of the Suppression Pool Models for the Lungmen ABWR Containment

Analysis Using GOTHIC



3. The Solution on The Revision of Current RI-ISI Program With New Evidence of

Seismic Hazard

4.  An Automatic System to Search for the Optimal Loading Pattern of Boiling Water

Reactors
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I Station Blackout Coping Analysis of 24 Hours Duration for Lungmen ABWR Plant
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' Comparison of the Suppression Pool Models for the Lungmen ABWR Containment

Analysis Using GOTHIC |
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"'The Solution on The Revision of Current RI-ISI Program With New Evidence of Seismic

Hazard |

T 5B B AT B B g & RS E R AR 05t & RIFISI(Risk-Informed  Inservice
Inspection,RI-ISI) 2 fik EPRI TR-112657 HyJ7 A mEE IR » &Mt~ PRA A FIAGET
HTEET RI-ISI & 1% HERERATE R G e REE AR RG.A74 HYZK » ZRifi1E
HAMRES 311 Ef:% - hst AR O B A I B SR A A B T 0 W
HEFS AT AER T R SR M E TR A w2 E R B S E B A ) S Ry E T BRI E
ERVHTFE H 0 90 4s R m R i B A ML A 13 B L R ST 15 SPRA(Seismic
probability Risk Assessment,SPRA) ©

R Rt B RI-ISI 518 B RS R AT Ry —H05y - HRTHY RI-ISI 512
JEAE S R B R VAT T EE R > (5 B A SPRA RS2 A (E FRF R N S8 p
B A SOR M 4 —E A R0R BARSFRY T A LS HE S B AT RI-ISI 5HERI#
& WEEHETTE AR A SRR B RIJISISTERFRK - SBOMNASRSOR S —RE
e BT T AT AR I R B2 M H AT RI-IS1 5138 FTREAE & -

TGS R MER VRUE RS 7 BE IS TR DRSO RIS A AR % o 2~3
{E$F RN - SN ER A RERBIHENES - R UM E—E RS
% a3 B A B RS A AR T A E B R B A M NAR P R L s e A > SR

BRI T B R B R E B e B R B E SR B 2B B Rt — B2 P HECR
FITE TBHE 2 AR B R AR R 4055 AR BE W T I L e 2

14



w= THE AUGMENT INSPECTION PROGRAM(cont'd)

4~ REJY ICAPP2015 SR AT NI FERR

" An Automatic System to Search for the Optimal Loading Pattern of Boiling Water Reactors |
F AR B 2R KU eSS i o B B E G THEME RS EEEE THER
AUTOLPD £2 AUTOROD - Fij e CoebkH fE B Ehaa T TE - &2 n] 3 g Rz
& - W& SRR R ERAE R R (=75 WSS O5EEHES SIMULATE-3 &

=i fEH e -

15



AUTOLPD F2{ A MITHE RAVAIRT © —Z42 Mt 1/8 Sl LATAkl rTet
TREIATIRR EL R DLAC AR E @ISR E A 120 B A R B TR —
e PRI EE ST (Control Cell ) ZXfiifsy (Sub-pattern) AZfit (Crossover) J7=\ » BHAEER
VRO EE 2B ES) - [ AUTOROD 2B &= - S5k T R/EHER
(MCL) | » TEFFEBRERIREET - FIFRERHRIZOYFE - SR E oI HeTEh o)
iR (AO) DUBKE AREIIRESE | B Mk THHBEIRm#: (CA0) | » FH
SEIE i ) SR 2= B 4R - R O ST E E S BRI SRR EE 2 N > DUE g
BE NI E Y - AL - AUTOROD BrfiA — e AR EPEET R » b e &
FPERIREA R HETT 3D IR TE - RO RIS R—EEEARS - WA AR EIHE
FEE BRI A B 1 i PR B,

ABRFE AT B K A B g 2 {18 8 1 B 5 % > AUTOLPD 811 AUTOROD B AE#
SRR ESHAETRROE S SR TAEAERAS SRR - BHAEI LA
THE P EE P 7 B A b 7K U S PR Y A A SRS

5~ A ICAPP2015 S8 RATIBFERCR

16



5. BREHREBEHEHIBERMEEN

2015 £ 5 H 4 fEWETEHE KRR - e BUREEE R E TR EIT 40 B
fxRE TAE U B H B AL F 2 B — (D% RE SRR R (2 AR R EE A
FEEEA NEFTUR > ZER R T MBS EHE G RER DTSR 1 E A
Tk o SN IRH RN SRR

NUCLEAR FOR CLIMATE DECLARATION

6 - HEEHEBERE

- KB HREEEIFE LK IPCC(International Panel on Climate Change, IPCC)
[T A S e RIS © T ABUEEI ISR ERAV R EEE | -
- {{$% OECD(Organization for Economic Cooperation and Development, OECD)#Y#/}

FeFoNE EER A CIHEIEE 100 (Rl - 2 2050 LRI HEE T3 AR ORHEIRAERY 2

fi -

17



¥ IPCC HIbTFe e FBHIFRAE 2050 4RI > R BRI (bR N ERETE S
WREC 2 FERY HARIRMBHER - FERHEBRAETREE 4SBT AVELR IR ALY 30%1E
= £ 80% -

HFIEHEER & 2 — IR RN EeAy Pl B3R R AT A ] SRR THHY
Rl e - S5y AME(S HhER TR AL AIRY ST ¥R = SO PR EUA MER TR - 1 5h%
{EAYES T34 e 2 MR AR AR AT -

{tchE OECD )z IPCC HybFTasRd - B omaiixAe B B R0 m = e —IH &
FFEIH o

B 1% %2 B F I E S~ " WE PROUDLY BELIEVE THAT NUCLEAR ENERGY

IS A KEY PART OF THE SOLUTION IN THE FIGHT AGAINST CLIMAT CHANGE | ifigs

B > AT NEFTR

*Um

n PR(!UD“ @ m m WEYPART OFTHE ISOLUTION INTHE | FiGkT "aganst ! CUMATE m

|

a

&

& 7~ BB E LA B OR = SUEn — TH B ST

18



(Z) @5 NEA

NEA 7y OECD Ffr/& & B I%AEMHRE & (FRYRFIHAR - 2 H AR B &8 B BIE~ZAE
FISPE RSB - BEPRA R CHERYEON - M2 REHRR O - SR e s HARL
HVE TN > DARECRZRE 2 2= - NEA BAATS(E R T4y 82 A » 2013 FAYTHELY B—TIUH
HEOUT > NEA BR Mg 3 LEIBR B H L2 EH (R IEEHN T SN Y R
B~ fZAE L EWEERT) ~ Bifrsd e (RERIT ~ IXAESRIRE ~ BUR BRI = (EHE0FT) ~ 178X
SCPR(RFERRE LA IR (A ~ TTECHR ~ TAEREF =(EET)F 5 - NEASAEREECN - 5=
I B A S 31 {E & S - SRR E B EE R R -

B Bl == (@] BX " R
— LR . e ] wmE P
WE tre = L+ BEAR R =
I+l =k | 9T 75 Bl it
e F—E — i +HEH
H—IEE s BN = B S
5T BN =KA sl ==
m——1 W  eEn (g EREENT

8 ~ NEA 375 31 flil & R

WEIRRE G RAFHIREE NEA —(IEFFHA B IRERERER L S5 R AE
2z BRI E R R ERPR S E - AXEHMPR 7 EUREE NEA Z G840 - S5EaEEAE]
5 ILAERR = ERE AR FIIE A BRI ACR PKL-3 518 PRETARACEANAINEA L& & B
By 28z at &l SHERECR -

PKL 5t& /& NEA FTEAGH T BR/K AU e g T T— 281 55 Bl 27 s RE A R Y Bl S ol
RO s S HIETEE PKL-1 ShfTIRFHE Fy 2004 £4£~2007 4 > 55 JH5TEE PKL-2 ST THFE R
2008 F£~2011 4% > HATIEAEBTHYSE =IHaTEE PKL-3 7Y 2012 E5f4G - HE B i fEE]

PKL EER=11H AREVA AR > 555M281 PKL-3 sFE S AN ~ AR ~ 8B - [

19


http://www.nea.fr/html/general/profiles/australia.html
http://www.nea.fr/html/general/profiles/australia.html
http://www.nea.fr/html/general/profiles/france.html
http://www.nea.fr/html/general/profiles/france.html
http://www.nea.fr/html/general/profiles/japan.html
http://www.nea.fr/html/general/profiles/japan.html
http://www.nea.fr/html/general/profiles/slovak_republic.html
http://www.nea.fr/html/general/profiles/slovak_republic.html
http://www.nea.fr/html/general/profiles/austria.html
http://www.nea.fr/html/general/profiles/austria.html
http://www.nea.fr/html/general/profiles/germany.html
http://www.nea.fr/html/general/profiles/germany.html
http://www.nea.fr/html/general/profiles/korea.html
http://www.nea.fr/html/general/profiles/korea.html
http://www.nea.fr/html/general/profiles/spain.html
http://www.nea.fr/html/general/profiles/spain.html
http://www.nea.fr/html/general/profiles/belgium.html
http://www.nea.fr/html/general/profiles/belgium.html
http://www.nea.fr/html/general/profiles/greece.html
http://www.nea.fr/html/general/profiles/greece.html
http://www.nea.fr/html/general/profiles/luxembourg.html
http://www.nea.fr/html/general/profiles/luxembourg.html
http://www.nea.fr/html/general/profiles/sweden.html
http://www.nea.fr/html/general/profiles/sweden.html
http://www.nea.fr/html/general/profiles/canada.html
http://www.nea.fr/html/general/profiles/canada.html
http://www.nea.fr/html/general/profiles/hungary.html
http://www.nea.fr/html/general/profiles/hungary.html
http://www.nea.fr/html/general/profiles/mexico.html
http://www.nea.fr/html/general/profiles/mexico.html
http://www.nea.fr/html/general/profiles/switzerland.html
http://www.nea.fr/html/general/profiles/switzerland.html
http://www.nea.fr/html/general/profiles/czech.html
http://www.nea.fr/html/general/profiles/czech.html
http://www.nea.fr/html/general/profiles/iceland.html
http://www.nea.fr/html/general/profiles/iceland.html
http://www.nea.fr/html/general/profiles/netherlands.html
http://www.nea.fr/html/general/profiles/netherlands.html
http://www.nea.fr/html/general/profiles/turkey.html
http://www.nea.fr/html/general/profiles/turkey.html
http://www.nea.fr/html/general/profiles/denmark.html
http://www.nea.fr/html/general/profiles/denmark.html
http://www.nea.fr/html/general/profiles/ireland.html
http://www.nea.fr/html/general/profiles/ireland.html
http://www.nea.fr/html/general/profiles/norway.html
http://www.nea.fr/html/general/profiles/norway.html
http://www.nea.fr/html/general/profiles/uk.html
http://www.nea.fr/html/general/profiles/uk.html
http://www.nea.fr/html/general/profiles/finland.html
http://www.nea.fr/html/general/profiles/finland.html
http://www.nea.fr/html/general/profiles/italy.html
http://www.nea.fr/html/general/profiles/italy.html
http://www.nea.fr/html/general/profiles/portugal.html
http://www.nea.fr/html/general/profiles/portugal.html
http://www.nea.fr/html/general/profiles/usa.html
http://www.nea.fr/html/general/profiles/usa.html
http://www.oecd-nea.org/html/general/profiles/poland.html
http://www.oecd-nea.org/html/general/profiles/poland.html

A~ wEE > ZRRd ~ PHPES - Bmit - R - 5B ~ BEFIET - $ESE - SR - B L (EESE 0 BT
HHTHE K 390 HEOT ©

H Al PKL-3 HsFENE EZRE A R B ET MRS RRAGEEATIE SR T AR
SR T SR LR K AU e 25 R i T M RR Y 27 il > HoOG [ B30y R > 5F—
FE T ORI O BB R A B 2 R T E R Y 2 5 IR 2 R R R
EUIREREER LA EM - DI HE & 2 ol & B 2 (EHIRRR (R e EE IR 2:45) - I
B3 PKL-1 } PKL-2 2 EEREERMEITEESS - S5 JHE B TR RIEEAE PKL-1 K PKL-2 5t
PR SE AT ER T -

FiTE PKL-3 (VEERECRE Ny Z 282 & BB > 8 1E PKL-3 5 ERVERHCR X
WA SR R bR a Al ~ BRI AT Bl R B SR T DA E EE - 5 BRI AR
(e 27 2 ARRE 2 S i e F S AR MR B E B M INILAERAIHAR] R G B = (AR
T EARAAE PKL-3 52 J51H - A8 NEA RFEEVIFIEEE - RIS B AR

AT AT EAZ AT AT B R Oy a2 T B SR B AR -

20



9~ 3 NEA B AR G IbRFRE 2 BREARR G

(=) 59 Studsvik AF]

AR SE5(E 5/13 ~ 5/14 @i KFESEREL Studsvik /A F] » Studsvik 2\ EEA4H (5
pE OB ZC AL ERS - TR B[ FAAYEFE CASMO4 ~ SIMULATE-3/3K LK. XIMAGE - £
PRI 37K TS E 35 FH B PR R AT BR S22 22 o3 AT 9% - AREHFHIARA AAEERE Studsvik 5[

CASMOS -

21



Studsvik FZ24CETH H A% EMA e E M R AR B3 > FER0E CMS 12
RS - CMS FEzUEE Ry =4 —BERVIE O BEE 0 - R O o0 B BRI AT o R U7 1R
PUAAHE BRI O AT Ay o BB SO M - {ERZBE T SRR B2 [ R4 B A FHAIAR
A B CMS3 (CASMO4+SIMULATER) - ifii Studsvik IF #ft 5 H &% ¥7 Bt & CMS5
(CASMOS5+SIMULATES) = /A HEIALA CMS F2 54 A% th R eI fE= » B0
ffi Jm st ~ WARHIEIS & B A A PR K& I s B A R - 130 B BB O i s et 2 =X
XMIAGE ~ #7 A 7S B2 CASKLOAD %555 - Studsvik /3 54 S A iFaT

T B SR 4E B o = 0 2015 RIS N HAES AR T » e AL E IR A

B o
Studsvik Applications Software
Performance Analysis
» Stability
* Fluence
* Criticality
Training

* Real-time simulator
+ Cycle-specific model
for operator training

=g G'ore Momtonng
. Eeac_tivity Management
Startup Analysis

Spent Fuel
+ Spent fuel analysis
+ Cask loading optimization

Outage Management
* Core shuffle optimization
» Cask management

Fuel Procurement
» Multi-cycle design &
optimization

TVO, October 2013 Studsvik

10 ~ Studsvik FEHFEIAH

22



Studsvik Software Model (BWR & PWR)

TRAINING  ANALYSIS DESIGN

Support & Services
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Application Codes

CASMO SIMULATE S3K ENIGMA VIPRE
Lattice 3D steady-state Transient & Fuel Thermal-
physics core simulator  safety analysis performance hydraulics

Base Methods
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C. Auxial heterogeneity model
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OL2 — Radial TIP Trend deviations

CMS3 CMS5
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* Same kind of recurrent radial swing during each cycle
* Large improvement with CMS5
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