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(—— )é&@% BEHEER(KRDERSKRENSRETMRES KBS FER N BATC

BATRIBATR BERSBREBEAENEE B %E«tﬁﬁ*ﬁﬁd{ﬁ%‘%%ﬁ :

fﬁ,, A3 BB T3 capacity factor Hik 94.2% A2 HHR-F34 76.5%£ % - sk

HARRAKWOFT N ERAREN > TEFSAHE - FFLRIRBE - A

RYIHREEES BRhHELWABMPE - BARA ETTHEIECEEZE
NERRAARRERE B 2R EMEARABBRESTERTZE N3] -

—~HHAfFR
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ZEMEMR

HEFEL %&ﬁ% #2R :MOCIE-——-Ministry Of Cbmmerce, Industry and Energy
(Nuclear Power Industry Division)
$ B KN HAEE N A8 KHNP-——- Korea Hydro & Nuclear Power Company

W RWAR-———— 18 A

FHERE 2 A-——- BFREZAECREENIZEZR

% #% 2 A~ FEMEIRE

¢ | Am——driz £ LTI £ office

ER R 3 A~ National Nuclear Energy Agency

b 3 A-——— Ministry of Industry (MOI)Z Institute of Energy (IE)

BRHD 2 A-——- Malaysian Institute For Nuclear Technology Research
(MINT) & Tenaga Nasional Berhad (TNB)BA& & A4 2 3]

F4 & 2 A————- Peruvian Nuclear Energy Institute
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% A 2 A== Chilean Commission of Nuclear Energy

2HF ] A Resources Projects Office (Ministry of Energy)
I ARAE

MNE B ZFr(DREFR A ZARA(DDFIABABREHEREANRR
HR(ZOME - 2ARBREEIESLY - 53 &loT:
(DRERBZ T =R%A

E3Rib2 £ KHNP AR 918k ¥ o0 A B T

RE 8
1. Korea language
2.Korea society & culture

Bt MR ELEL N

3. Fundamentals of nuclear engineering

4. Power plant system overview
5.Nuclear safety

W IRBRER T L EFNR

6. The need for nuclear power

7. 0Overview of world nuclear power

REEVRBRERTRA

8. Structure of Korea electricity power system
9. Status & prospects of Korea nuclear power industry
10. Legislative & regulatory framework in Korea

G TR CRNS

11. Introduction of Korea Standard Nuclear Power Plant (KSNP)

12. Introduction of APR-1400 (Advanced Power Reactor )

13. SMART(System-integrated Modular Advanced ReacTor) nuclear
desalination plant

RAT R E SR BT

14. Nuclear technology localization experience in Korea

15.Localization experience of NPP engineering technology

IS.NSSS localization experience
J17.Localization experience of fuel manufacturing technology

B EMEMFE

18.NPP construction system in Korea & prospects

19. Financing of nuclear power projects



20.Bid evaluation for nuclear power project
21.Project management of NPP construction

B w2

22.Public acceptance & participation in decision making

LRV LY AL

23.NPP maintenance technology
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DFE-—-— B AL T 0 2010 £ AR 20 #F4 -
(0 e AtfE-—-FEHPHAERHTE -
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Q)M zm-——- Lgnalinad SE#E A 5 € -
BER - 20 A S0 SR F&EFE 20 F -
(4% Ao #] 22 ---—Kozloduy5 ~ 6 MR A5 F -
(B) EHEF - Jose Cabrera & Trillo | sE#se % -
(6)#77&7% %, ——-Bohunice3 ~ 4 SEMIF LR F X T -
(D hat K-~ F 4B Bruce A 34 3544 & Pickering 1 £ 4 354 (2007)-



2. 8RATHRBEFLERR

2-1 AT RN
1945 538 MA S RRETAH NG £ 1961 444 1 ZALE 24
(KECO) - 1981 %2 % & KEPCO(Korea Electric Power Company) © 1993 4 Fd
WBEVRASLATEAGL 200l #52RO0REAXARL FTHELE]
55 B
Korea South-East Power Co. Ltd (KOSEPCO)
Korea Midland Power Co. Ltd (KOMIPO)
Korea Western Power Co. Ltd (KOWEPO)
Korea Southern Power Co. Ltd (KOSPO)
Korea East-West Power Co. Ltd (KEWESPO)
Korea llydro & Nuclear Power Co. Ltd (KINP)
Korea Power Lxchange Co. Ltd (KPX)
BPRAEMEHNFADFR  AAHMETERTE AL 1 FEIND) - K7 ER
THANARREI AAABEERENXANAKFERE » BARAEL
ZHE 2R R KA TREH 2 REIERER

EHBmE ERE 56, 0TAMN, K4 & 4% 47, 385MW, MR B F 94w F 4k -

(S KRB E MW et 3
1 15, 270 8
K7 23. 390 195
AR 13. 090 109
- * 71 3. 870 141
&t 56, 074 163
20034 3 & 5 F MO 145 1L
R R @f
26% !
S
29%
K1
9%

A% HE

28%




2003 4405 E ¥ 322, 314GWI > & & & 293, 569GWH - 4R MK A F 24 T H -

2003 448 F F R A5 e

Bk
37%

-2 MRMBEETEHRRRE
1957 %A% IAEA & &
1958 otk BT ek
1959 2% 3 — A % A KM 5 -—TRIGA Mark—11
1968 £ E s Rtk > AR RBAERTE
1971 &£ p4e2s % — e a Kori — 34600 MW @& 203 PWR A ) »
SFHEAE AR AT -
1977 £ BdbiE % — st Kori — 354 (B Kori — M) &% =3 #
5% %8 (Wolsong — 354 > 650MW CANDU PHWR) -
1978 4% Kori —i#yes -
1984 £ Mg ERma EHE > A0 FRTRANTRET > #HE
MM BN s Ess > UKori = wiE# > Ulchin — ~ =3k # >
Yonggwang — ~ iR AR ER 0 SFEE -
1990 432 B BAT4a & A MR & &4 - o B Rd A R At o Ean
g Mk m  pENEBTEE  RAEBEATANS T —H@H
W PR -
1998 4 % — 26 & 4733t 2 4% & " 38 B4R 2 A 4 4k 8 Bk KSNP-—-PWR~2 loop~
1000MW , Ulchin =54, B4k -
T2t 2010 H2 & A KSNP' 4% 48 & A Shin-Kori — 34 > 2014 FH A
APR1400 #%4& % % Shin-Kori = 3E# ik -



3RBAAAIRTHERDK *

R B A ENCE K
KSNP 1000MW Yonggwang #3~6, Ulchin #3~6,
Westinghouse PWR 600MW Kori #1~2
Westinghouse PWR 900MW Kori #3~4, Yonggwang #1~2
Framatome PWR 900MW Ulchih #1~2
CANDU 600MW Wolsong #1~4

OB RB NS R AHEREHAEERE S XRE - B RAXLE K -
2-4: R/ 5t B F A% TR
A3WBAEF > B AFROTIFI T HT > BB o Fho T & ©

5 PR |

0 | Ks\P

in._ 2005

KSNP b, 2008

 [ET rr [ 1000 | xsw 2009
Shin-Kori

#3| PWR | 1400 | APR1400 2010

#| PWR | 1400 | APRI400 2011

TRt 2015 S BB LB 2 35. 2% 25T F 2 50%

2-5:HABELERAR
BATHRITCE B % BATARN RS RN RE B3 ER-———-KSNP - KSNP' A&
APR1400(Advanced power Reactor 1400MWe) - 79%48 M2 A B 4T H 2 > do#x
MOH s R ~ RRAAB ~AK - BTHR - -BE R % M%E - S Hh%s
W REE L AKFABCXERR BT HAMEE SR8 EmaR M aHE
H(REBAHARGIERGTE) -
ZER2003 FPFHEERFE4.2% SHERFHT6.5%8 % > A 5 AHBEL
#RAT 10 % > Kori Z 354 Bkt & 952MW, B -F354 5 1,000V 2 2@ &4
i% 100% - Ulchin =3t 4% % £ F 32 4% = B8 #9 breaker to breaker i# 4§iE &
sk -
TR TE BB E S N3 2 F 28 Korea Power Service 23847 > B
BARETEIFH3T 2R BES FHEINARE IS KB -



J: B R R PAT T BB
% — P E 1970 454 turnkey # X, 3| EAAEE B AR EM > E 8% Korl — ~ =3k
Ao Wolsong — 354 - sbis A "B S FA L AW R AR L
3 ARG ERBES I XH - BE  KRAEHE -

e st TIATERAE ) PEEE > 1980 SRR B BESUTES > MBHEEEHR
# A X3t E 5B LS REH E R fT (80 S ARG A AT
S ) o U Kori = >~ @4 > Ulchin — ~ =3%E# > Yonggwang
— R MR A A S IR AT A R 0 R RS A e A BT AS 4R
faik o B RASMUE B RE « B DA RAEIE A A BER 0 FE
WA AE—ER > BEHBREE - SUBARBETR AEITR
B TAE « R ARt hrR AT RABARA NI AR LR
VetmBpskst - MM B U B E EIEDBOP = & ~ 239 - HM¥5ERE;
RRAEABD  AME TR NGB EEE T4F -
1985 4 % & sk W& B S84 4 0 L Yonggwang = ~ v IR AF At
Wk AR BRSBTS RTE 7 £k - sbiy
Ao ARMTHBANARf SR LT AG LEPIT > @G A2 d
ABA AT -

F P 1990 Bk B R 0 A AT 1000MW —@ak s AR R AT
B (KSNP-—- Ulchin = ~ w3k#) » T 2R HwRES - KAUAL S A
M/ THRESCTRARS 8 EEE - BT sd &4 wikEis
b E R LR ARBERNAE N -
RAECH SHBME ARG HAERT - Lo R TRLERAEN
KSNP™ & it 45 A1 69 APR1400 % E Mk > B TRl B+ -

Rasctm S Ras

Self-Reliant A/JE

Basic Design: Local
Detail Design: Local

UCN #3,4

Self-Reliance Implementation

Basic Design: Local + Foreign
Detail Design: Local

. YGN #3,4
Self-Reliance Preparation

Basic Design: Foreign
Detail Design: Foreign + Local
KRN #3,4, UCN #1,2, YGN #1,2

Foreign AJE
KRN #1,2

Year '80 '85 '90 '95




BB - TE 2 R

Localization
Progress Main Contract: Local UCN #3.4
Sub Contract: Foreign

1 Contract: Local

&

Main Contract: Foreign YGN #3,4 NSSS, T/G, BOP
Sub Contract: Local i ’ !

o
Foreign Suppl KRN #3,4, UCN #1,2, YGN #1,2 NSSS, T/G, BOP
oreign Supply (T/T contract with

Foreign Contractors)

KRN #1,2 e
ke BOP (PP, HVAC, SW/YD...)
Main Equip. ( Partial Ass'y of S/G, T/G...}

Cement, Aggregate
Structural steel

Year '80 '85 '90 '95

NSSS: Nuclear Steam Supply System, T/G: Turbine/Generator,
BOP: Balance of Plant, A/E: Architect Engineering

L BABETREX T
TR apiTHER KRG - 283 Korea Plant Service & Engineering
Company(KPS) & & » KPS 28 # 1974 3 » £ KEPCO 23] - BATA T A$=F
tHESA GRBE_ESH(BREANTLEEET) A IRIKRP - EEL
AWM E ENASERE - BAK% IR T CRE AR RATEE RS G @
Ao KPS 312 848 Jo be a World Leader in the ficld of Plant Scrvice »

KPS T AR #5335 B & ¢

(DFapeBTk  SEEAREE  BARERLESEE -

(OBMEREIE AHERRSHEERIHBN - RAEALBEREREE -REES
BARABRERGR ~ AR/ B TRBREREE - R/ E/RRBERE -

BEREEBHREH I OREAVRTRAR/HEBR/TH - RERZH ALY
B - AR EFREERDE RO AREHN/ETFRXHLIHE -

Mmoo LAEEBAERESAt  RESAHAR/ HEEH - AARE
A B ZRMAEH RS E HESE > AT/ + R3X(Pre and In Service
Inspection) » &5 & &% EH# A (Ultrasonic & Eddy Current Testing)
BAT2 Bl A 214 3# by KPS 24 43 AR Fs > 6045 18 SRAactidn ~ K 77 36 3P 4% ~
KA~ Big)38 M RAEMBEIEIIE - A 198 FF 45> AKX
BREH 121 3 - RE RN ERER TFE5R > KPS R 4 fosh B 2 8] &1
$ESREREETAF Folk -



Company | Westinghouse Master—Lee Anatec Wesdyne Brooks [Crane Nuclear] Others
USA, 2
. elgium,
Country | Beleium USA USA China USA USA ,
Slovenia, China
Brazil
Power Plant 47 K 7 1 6 1 3
GTSPR, QDA RVHP
Field | RcP, RoS QDA oa [ Bottom Head uprp amars|  aov Inspection,
. Inspection .
Refueling Refueling,
Personnel 144 21 22 1 14 2 5

()5 MARARBRAERTH ARMREE

1.+

3]

RERUAMAo AR B E  HHEPHALFELI > KA B REBGN > THEE P
WREEHE R RAEEALFERG S ERERE K ERRABRE > EH
HESXLBREREN 2% BB EHFH 8% ANLEHERESTELE AR

HETEHNBERANEE

CHBERREAEEE BR - BAA OFBAERAES T

SR EEX 1.3 % 4MBmARAER Y  BEE 2010 F2 &K 20 SFBAEHE -
RAEIR FREMBAGEFREF T T

REZR | #hFE RESZ |AM/ETH .
B ax | awe TP paw | mmem | D
REH 1 PR 944 1994 - 2 |Framatome |GEC/Alsthom| HCCM/ H 4
2| PWR 944 1994 - 5 | Framatome |GEC/Alsthom| HCCM/ £ 4
&: 1 PWR . 935 2002 - 7 | Framatome |GEC-Alsthom|GEC-Alsthom
2] PWR 935 2003 - 3 |Framatome |GEC-Alsthom|GEC-Alsthom
4 1] PW¥R 279 1994 - 4 CNNC CNNC CNNC
2/ PWR 610 2002 - 6 CNNC CNNC CNNC
3|  PWR 610 2003 - 4 CNNC CNNC CNNC
4  PHWR 665 2003 - 2 AECL Hitachi CNNC
5/ PHWR 665 2003 - 11 AECL Hitachi CNNC
|# 1| VVER 1000 | 2004 - 12| AEE&ZAES | AEE&ZAES CNNC
2] VVER 1000|2005 - 12| AEERZAES | AEE&ZAES CNNC




2. %%
% F 4 AE 7 2 3] CLP Power Hong Kong Limited (CLP)A& the longkong Electric
Company Limited (IEC) > CLPB A ~ M REE S IECHEFBAME S
WEEH > HENRHEN O ASEBETRER - BHERAFMMAMBERAKR
KA TR LAEVHANER - FABRETNFE - CLPHA LMY KB
TRk 25%RE by 0 1997 Fih e E R E > THBAMFEERR CFEHHR TR -
2004 & 1 A #1 ¥ B 2 The Closer Economic Partnership Arrangement (CEPA) A 3K >
AmtvHEEAERE  E@FAZHGH - RHOUSERTEMEA 90 FRZ)5
MR TEMBEESR MR - Y ¥ GDP 15 bs 1980 £z 23.6% FARSZ
5. 2% °

GDP growth rate (%) 51 5.0 3.4 10. 2 0.5 2.3

GDP (HKS$ billion) 1,345 1,280 1,246 1,288 1,270 1, 260
Population (million) 6.5 6.5 6.6 6.7 6.7 6.8
Per capita GDP (US$) 26, 762 25, 253 24, 313 94, 811 24, 214 23, 800
3. EPR
AR HDBREY FHEBEARBREEEEMA RBHORAR - GHKRRIAE > B

Bk IR RN AR EH0 o M 2000 Fle ik BE O  HAAR G LR
REH —REL HAEBREHRBERAS  SARMEARMRTES 0 HRE
BREEBEURBE L GRRAA HREBRE O E; CEFHBTAMET
BCTATHE R4S BN PR F — AR TR 3 2016 7 X E8 - FERR
H5h A3t & TE 2000 FEM L GHEHRERBANR -

3.000 | - - B

2,000

LWHIHHHU ﬁ

0
-1,000 ' M Coal
-2,000 - Moil

-3,000 B Gas
PJ=174.075 BOE :

PJ

-4,000

-5.000
-6,000

2000 2004 2008 2012 2016 2020 2024
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4. HREE

EIXREHN LS £IRAFMERME TS - Tenaga Nasional Berhad (TNB) £ 5
R#ETZEFE - Sabah Electricity Supply Sendirian Berhad (SESB)# Sabah 4 -
Sarawak Electricity Supply Corporation (SESCO)4& Sarawak. # -
WERE 1l RELTALA(PP)FTEL INB- K4 RBMBR X KRBT

BROUCRRCLARREFRSHARE  BARSURETREFREZES

900~1000MW, X &/ & RAEBH R > REFTEN A48 > £ 2020 FATTER LA

BER LR LRARTFHBERTRTTARFE -

INBREEE:

Plant Generation Type

Installed Capacity

e Conventional Thermal (011/Gas)

1,560.0 MW (9. 0%)

e (Conventional Thermal (Coal)

2,980.0 MW (17.2%)

e Hydro

| 1,910.5 MW (11.0%)

e Gas Turbine

1,653.0 MW (9. 6%)

2,050.0 MW (11.9%)

e Combined Cycle

. Diesel

14.1 MW (0. 1%)

- | IPP, Dedicated Power Producers, Cogenerators

7,126.0 MW (41.2%)

| SESB & SESCO K XX ¥ *

Plant Generation Type

Installed Capacity

BEREEES

Sabah Sarawak

Conventional Thermal (0il/Gas)

- 50 MW

Conventional Thermal (Coal)

Hydro

66 MW 101 MW

Gas Turbine

104 MW 289 MW

Combined Cycle

Diesel

302 MW 117 MW

Other (Rural Electrification: Diesel & Mini Hydro) 6 MW -

Total

478 MW 55T MW




5. i |
SEEHEEEET 10,010M0 - & & A 8A 7, 408MW - 2003 £ 45T F A

40, 924GWH - (& B % 173, 810GWH) » £+ K A5 EF 15 46. 4% KA 23.6% - %R
By 30% - '

KAEBRBERMP TR » £ 2015 F£raFH ’Eﬁ#ﬁ@ef\f};‘%ﬂ C FTEA B4 1999 £ £ 3%
HRAARLEETARSERE 2004 s BEZBETE T3 2017 £ HdE
2020 F AR T AL ET T 11. 1% BA4T 100MW A T2 B TR A A AL -

TR RHRMBRIE tode T RAF ¢
Ne Generating structure 1999 2000 2001 2002 2003
Total generation (GWh) 23739 26593 30608 35795 40924
Growth rate (%) 9.6 120 150 169 143
KWh per capita 309 341 389 449 507
Peak demand (MW) 4329 4893 5655 6552 7408
Load factor (%) (LF) 62.6 62.1 616 62 63
1 | Hydro power gen. 13937 14547 18210 18198 18986
Share (%) 58.7 54.7 594 508 464
2 | Thermal power gen. 5386 5941 6462 8008 9688
Share (%) : 22.7 22.3 21.1 224 236
3 | Diesel-GT power gen. 4416 6105 5936 9589 12250
Share (%) 18.6 23.0 19.3 26.8 30

6. 45 #1
REFREAASN  2REHNREEEE 10,4659 MV > 4045 § 5 42, 633. 3GV,
AN ERALEEE2HZ53.4% RAATHME TS 46.6% > KK B FTRIER
B FTAREEALAE,  RARAEATLEI > BBl dfibk T2 RE -
HRRARRABELFE  BRCAR  FRIHELBFTHERAKA 285 HTH
BB - B RBREBEBEHE -
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BT EEMHARNS I T, ¢

Electric Energy Generation (GWh)
YEAR Hydraulic Others Combined Total

Thermics Cycle (GWh)

2002 22,605 9,535 10,213 42,353

2001 21,259 9,810 10,217~ 41,286

2000 18,832 12,730 8,024 39,586

1999 13,379 18,831 5,809 38,019

| 1998 15,855 19,031 34,885

1997 18,828 13,721 35,549
1. % &

RERERERKE KRS~ Bk 4% URKABAR - EAREESE

5, 920MW » & 7k /1 EARAS 51% » AL A K A TH D A0%CK K REMAS 16% » 50
RBR TR A 24% » MK TH %) - 2003 £@HTE A 22,891 OWH, A7 BRsest
SINE® > AEHWFEAS AT ) WL - B2 SISE Xoh TRASRKAE
B B RERRAREA TLR N ELRERETARA LB CH N
MRRERE - A EPITE TR T -

8. £/
REAFELHKE2 s aHELHRE ) AT2KE T ROAAH R LR £
PEMEX z 28 B2 RE—_K > 2 FFH05%E 0 » RARFTREH 45 -
The Comision Federal de Electricidad ABAEA LS 2 AEHALEEESH
43,726. TMW(4 14 £ IPP- £ E 5 € 6, 755. M) - 3.8 — B A2 T & Laguna Verde’
s Nuclear Power Plant ' 2 3f ¥ EX % A 682. 44MW, R BB A5 F £ 3
BWR-5, MARK-IT & » A #5% E# A 8 & Mitsubishi 23 % - B EFMH2AREEX
5.23%  BRBXERKRD COHKE  HEBEXRGTRULEARATE -



HEFEBHHE L TR -

Hydrocarbons 73.899% (fusl ail,
Hydro pover 9.45 % natural gasand diesel)

Wind-driven power 0.003%
Mudear power 5.23%

i

Gaothermal 3.13%

Coal powsr 8.30%

(Z)M ~ 2 5) Bk TR F o

BHEBTIRNE  —ERAARME > —BHETER 234

1~ 23] :POSCO 4m 8% (Pohang Steel Company) - 3.4 £ (lyundai Heavy Industry) -
#4475 £ (llyundai Motors) ~ 3. & x.(Doosan Heavy Industry) ~ =2 &+
(Samsung Electronics) ~ # B 4% # ¥ 2 3] (Korea Nuclear Fuel Company,
Ltd. ) - # B & /# = # /) 3 (Korea Power Engineering Company, INC.) ~ #H
K A1 %% 46 E 5 4> 3 (Korea Hydro & Nuclear Power Company, Ltd. )~ #HE
713 2 8) (Korea Power Exchange Company) °
2R EN—RRIARESFEELEE  BAGRER K dETFRELR—
B REABALLRBR, HREBRALABE TS ELNNE
LEMARAHBE T MRABARSRE AFREE- S THRAPLEARE
MR -

2 HEME BB T L——-KAERI Korea Atomic Energy Research Institute
%% HANARO (High-flux Advanced Neutron Application Reactor)30MW
MRARAES, HRMES A KAER] 4 1995 4+ 4 At - AARABR
AR B F AR REFFRE -
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3 ~ it T Ak :Volsong & Ulchin & &k
3-1-~ Wolsong # TR '

Volsong B EM AR ETH > wifHER ¥ :

B E 35 W Ve
EEE | RAER R % oE
#m 4 Fo B T | 2uH
g | mR Iy g 4
= S R LI e
CANDU NEI | Hyundai/ |
] 678 PHWR | ®4DO| ABCL | YD“n Y1 1983/04
2-1L00P arso onga
CANDU .
2 700 PHWR | & D:0| ARCL DOOG;a“/ H;“r’slal/ 1997/07
2-LOOP aetioo
CANDU ‘
3 700 | PHWR | 4D0| ARCL | D OOGSEa“/ Hg”";al/ 1998/07
2-1L00P aetoo
CANDU Doosan/ | Hyundai/
4 700 | PHWR | £4D0| AECL °°GS;“ ;‘;"% 1999/10
2-LOOP enoo
Fl—RatRELAREREME XA THT:
@ ERE | _ =y
S*fin REZ | RRE | o | PRB g:&;f e | O
| k| N T EER 3
Wolsong W 2 Aap ) HBH BR A7
KSNP” Doosan/ | Samsung/
1 1000 PWR | 2K H:0 | Doosan °°GE &;" 40871 9009/09
2-LOOP : onga
KSNP' Doosan/ | S /
2 1000 PWR | $2k HO | Doosan OOGSiE“ | a];"S‘mg 2010/09
2-LOOP onga
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