ENERGY TRANSITION IN KOREA
(BEIOIRILF—TH

NEW ENERG\
NEW KOREN

GREENTEACE




Greenpeace East AS|a

%10)

N g
o\ 2

No %%

‘¥

-1 4

GREENPEACE



1. Energy System
In Korea
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2016 Electricity Mix

(20164F i

SRR AX)

Capacity Share Generation Share
AE(MW) | BBE (%) | REBE(GwWh) | 5FE (%)

LNG (RARH R) 32,624 30.8% 121,018 22.4%

Coal (A fR) 32,035 30.3% 213,803 39.6%

Nukes (JR+7) 23,116 21.8% 121,018 30.0%

NRE (EfRTX) 9,262 8.7% 25,836 4.8%

(4.93%) (1.6%)

Pump (BKFEE) 4,700 4.4% 3,787 0.7%

Oil (A 1H) 4,129 3.9% 14,001 2.6%
Total (5°5t) 105,866 540,441

Source: Statistics of Electric Power in Korea 2016. KEPCO
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Govt Energy Policy Hierarchy
(BT D IR ILF—BURFE E)

EXBREEIRED

Ministry of Trade, Industry & Energy (MOTIE)
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The 2nd National Energy Basic Plan (NEBP) 2013-2035

-

FTR BHFHREREHE

The 7t Basic Plan for long-term
\ Electricity Demand and Supply (BPE) 2015-2029 /
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The Previous Plan LIBIDEHETIZ..
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2. NUCLEAR STATUS
IN KOREA
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6t" Largest Capacity
- (ttREEL D FFREKE)

120000 -
100000 - / \
The bottom 15 countries have less than 5 reactors.
S The Korean capacity is similar to that of bottom 15 countries.
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Source: IAEA PRIS, as of July 20t, 2017

GREENPEACE



Worst Nuclear Density
DR

- il

USA 9 Russia 35

a7

x '

France 58 S. Korea 24 China 37
A B FE

oooooo : IAEA PRIS, as of July 20th, 2017
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Too Many People Nearby
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Multi-unit Risk deseanyzxs)

More reactors at one site, (-1 MIBEEDFEFIF)

v' Higher chance of an accident of the site in general (S5 /30D |57)

One unit accident could affect other reactors (:EEE{ 555

Amultinit accident by a common cause failure (FS#K - CORIFFZ I HibK)
More radioactivity could be released (B HERH EDYER)

More spent nuclear fuels (58 A AAZBMEL £ 260 )

More difficultto respond to an accident Gefas J- 1 [

More difficult to control when an accident happens (F5-HRF 27 S KI5

More waste generated firom an accident (SF5FEEH I DHEK)
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Multi-unit NPPs @gxa R
186 Sites with 446 Reactors (avg 2.4)

(186 =446 % (FE152.4E))

78

4 )

All 4 Korean NPPs
belong to this
category

BEITRTHe
HE3>

1-unit 2-unit 3-unit 4-unit
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Top 10 Multi Unit Sites
(EEEFRZE by T10)

ET] Country NPP Reactor Gross Electrical Population within 30km
JNEAL E| IRFE4 I Capacity(MW) & | (10,000) 30 =B A O
japan Kashiwazaki-H¢ariwa # 8212 42
Canada Bruce 6700

Ukraine Zaporozhye 6000
France Gravelines 5706
-m—m
China Qinshan 4386
9 Canada Pickering 6 3244 22
10 [elE FEIEELEN 6 Source: IAEABRY, Nature, and the NSSC as of July 20%, 2019
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Top 10 Multi Unit Sites
(%E#CEF%‘“ ;v 10)

Rank Country Reactor Gross Electrical Population within 30km
JNEAE Capacity(MW) A& | (10,000) 30 = B A O

apan KashiwazakH¢ariva F 8212 42
Canada Bruce 6700

Ukraine Zaporozhye 6000
France Gravelines 5706
-m——
China Qinshan 4386
9 Canada Pickering 6 3244 22
10 India Rajasthan 6 1180 46

Source: IAEA PRIS, Nature, and the NSSC as of July 20th, 2017
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Earthquake it=

59 Active faults near Busan, Ulsan and Gyeongnam
ZULEXBIZ59D;EMRE (the quaternary faults ZE7U4CHTE)

Quaternary Faults

F' Yangsan Fault
Ulsan Fault
F  ligwang Fault
JF  Jain Fault

W Miryang Fault

Ryang Fault
Dongnae Fault

TL Yeonil Tectonic Line

OFS Ocheon Fault System

1. Gusan

2. Pyeonghae
3. Jabuteo

4. Deokgok

5. Bogyeongsa
6. Yugye

7. Bangok

8. Byeokgye
9. Guman

10. Hajeong

11. Oeosa

12. Galgok 1
13. Galgok 2
14, Galgok 3
15. Wangsan
16. Ogokji

17. Madong 1
18. Madong 2
19. Tapgol

20. Jinhyeon

21. Jinti

22. Pureumoe
23. Shingye

24, Janghang
25. Gamsansa
26. Hwalseongri
27. Malbang

28. Gaegok 1
29. Gaegok 2
30. Gaegok 3

31. Gaegok 4
32. Gaegok 5
33. Gaegok 6
34, Ipsil

35. Wonwonsa
36. Mohwa

37. lhwa

38. Eupcheon
39. Suryum
40. Bokgol

41. Chail 51. Sulma
42. Shinhwa 52. Hwajeong 1
43. Sangcheon 1 53. Hwajeong 2
:: Zan:cheo: 2 54. Doya

. Gacheon
4. Gacheon2 > Seosaend !
47. Joil
48. Wolpyeong 1 57-Jwadong
49. Wolpyeong 2 58. Kyodong
50. Unsang 59. Dabang

56. Seosaeng 2

Source: 2016. 7. 27. Prof. Sohn. Busan University

www.greenpeace.org/korea



3. INTOLERABLE
RISK AT KORI
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If an accident at Kori?
O [RFETEHBDHHT=5?
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If an accident at Kori?
) [RFETEHBDHHT=5?

Fukushima &5 Kori =2V
Reactors/il 7§ 4% 6 7+142
Capacity &y = 4696 MW 6252 MW

(10,452 MW)

Crippled reactors 4 ?
HiE L7
Spent Nuclear Fuel 600 ton 2,153 ton +
{5l FH 55 ZAAZ B
Population (30km) 170,000* 3,820,000
30F 2 & AN
Cost# %A 20 - 70 Trillion Yen ?

* ' — 7 O
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4. WHAT DOES IT MEAN
TO JAPAN?

H A~DRE
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A Result of SFPF of Kori-3
2V 3 BHEDRE R AEIRELT — VDT ) 4
Results of HYSPLIT code using weather data on Jan 1, 2015
(assumptions: release of 1,600 PBq Cs-137 for 3 days)

Legend

>= 0.5 MBa/m?
N >= 1.0 MBgin?
I --20mBoim?

(Ref: Dr. Michael Schoeppner, Calculations in December 2016)

Source: Dr. Jungmin Kang. NRDC. Danger from SFPF of NPPs. Apr 28, 2017.
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Summary of SFPF of Kori-3

2 Y 35D AR T — L E DTV A E LD
Results of HYSPLIT code using weather data in 2015

(assumptions: release of 1 600 PBq Cs-137 for 3 days)

Average Max Average Max
ROK (100,210 km?)
Evacuated area 9,000 54,000 5,400,000 24,300,000
Evacuated area for 6,000 45,000 3,300,000 19,000,000
more than 30 years
DPRK
Evacuated area 5,000 64,000 1,100,000 13,400,000
Evacuated area for 2,000 30,000 620,000 7,400,000
more than 30 years
Japan
Evacuated area 27,000 67,000 7,900,000 28,300,000
Evacuated area for 14,000 40,000 4,300,000 18,400,000
more than 30 years
China
Evacuated area 2,000 28,000 700,000 8,700,000
Evacuated area for 1,000 9,000 400,000 4,900,000

more than 30 years
(Ref: Dr. Michael Schoeppner, Calculations in December 2016)
Source: Dr. Jungmin Kang. NRDC. Danger from SFPF of NPPs. Apr 28, 2017.
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5. NEwW GOVT
ENERGY POLICY
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Presidential Campaign Pledges &3 §Y

Hoi=HI2! 4
B2l MsIg

® No more new nuclear power plants HFTLL/EB ALY
(suspension of construction for SK5&6)

® No lifetime extension FapiEFILLELY

® Establish Nukes Phase-out Roadmap fi[RFEA—K< v T

® Increase safety of the existing NPPs ZZ & 581t

® Compete nuclear phase-out within approximately 40 years

405 ] THE R FE 5T Ak
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The Most Liked Policy %ot%&m\im‘—ﬂz%
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OHHSHD MTH U .. SAIXA ! NEW DEAL OIAF 2% QI LHRIR IS N R B2 Y
@ 283,961 @ 229,182 @ 225,161 @ 215,600
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The Jun 19 Energy Transition Declaration
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The Jun 19 Energy Transition Declaration
6AL9HDIRILF—ITINEE

“1 S 22|LIerof ||| M2 T2 7f7:'"f§% d= FTASLCHL G EHEIHE
&L

_____
|Ct

A D2 0{Z ] 0|0 MM} OIS &40

“TOM.ENAEOIRILF—BEZ, BEOXNTH
BHIEROEREZERLTEEL, RiGREE
zEEEEA4. EROEMGELREITZDORTLE:

—
HH WX =rotlg L AHel 24 =3 = HEoHA ‘Bﬂ“ﬁ'—l Cf. «

RFEHDOZES REBRZMEL. BRIRFEDFRICHE
TLET . ElRFOFERAEDERZETE X EEAY

( HEILET, REDORGFHEERLEEA,




The Jun 19 Energy Transition Declaration
6AL9HDIRILF—ITINEE
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The Jun 19 Energy Transition Declaration
6 H1I9HDITRILEX—TREE

® Cancellation of the planned nuclear reactors
(6 reactors: Uljin 2, Yeongdeok 2, Yeongdeok/Samcheok 2)

JR e ETE D HE] (65

® No more lifetime extension FapERZ L7

® Early shut-down of Wolsong 1 D #JLY 1 540D R HARAH

® Social consensus on whether to cancel the Shin Kori 5&6 or not

P RFES, 6 SHIBRFTEDHRNEE - HRAE + MREE

® Establish nukes phase-out roadmap fR[RFEO—K <V ETE

GREENPEACE




The New Plan #uvate
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6. ROADMAP
H— vy
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The Moon’s Govt Plan

~ Dec 2017

Aug — Oct 2017
The Establishment of the 8t" Basic Plan for

Dticis;cl')‘r.\ I\Ill(ak.i r;g&c;n Electricity supply and demand (BPE)
8- % *HE
Hay E s, 654 F8R BIFBLEASTH RE
YERRETE

- demand projection EE R&EL

[CTDOVWTOHOERIRE 2
- RE plan BAATRILEX—ETE
Jan ~ 2018
Energy Committee ~ Dec 2018

IRILF—FRR
The 3 National Energy Basic Plan

- Nukes & Coal Phase-out EFIRERIRILT—EXRHE EE
Roadmap it [R F& - B A i
aO—k<y?r
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Electricity Consumption per Capita

— A4t DEHBEEE

kWh per capita

T T T T T T
1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

e: World Bank DB

GREEN‘PEACE'



Industry is the main cause
EXxAENHEEINRE

OECD Korea
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= = = Energy e Residential
- == == = [ndustry ——————— Other
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Residential
Other

— — — Energy
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Source: 2012 Electricity Information. [EA
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2015 Power Sold by Use
2015 FHIEAIE D ARFEHRIK

cusfo‘::lers Power Sold Share Revenues Share '?:‘;gr I?\:I\;‘e::;s
(000) (mil kWh) (%) (bil KRW) (%) (KRW/KWh)
Res;id%t'a' 14,419 65,619 13.6% 8,116 15.0% 124
Sef\‘/‘itc’gcjf‘ o 3,017 103,679 21.4% 13,526 25.1% 130
Ed“gif"a' 20 7,691 1.6% 870 1.6% 113
B
Industrial
g 397 273,548 29,383 54.4%
Agricultural 0 0
- 1,638 15,702 3.2% 743 1.4% 47
=
Stre?i}'ght'”g 1,673 3,341 0.7% 379 0.7% 113
k=
Total 22,030 483,655 100% 53,964 100% 111

Source: KEPCO
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Household is not a problem
FREIL. —HRFERE TILZR\,

OECDEFEEIANL-YRERENEE=

OECD == 12Ig
7R M2 AH|2E

20124 7| ELRl: kWh Fﬁ ﬁjc:m /Iél % jj @iuA
2o6h7)
G LY X2 AH|H|Z
FHLECE [@_ 4,387 nT.ARIR ‘:frl %
oi= (@ I 4,574

OO

ofolste [@- 2,663 HEE Y
mzy (@I 2,419 Xt/ of|Lix|Z O oigt=2
Aol [N 2,312
as [N 2,253
stz [N 1,278
AOECDEZ 2,335 Source: KEEI
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Top 10 Power Consumptions Companies
consume similar to all households in Korea

TEOM NN EELRELRLEHELZEHE

TOP 10 Total
Companies Households

- 62 TWh - 66 TWh

- 94 KRW/kWh - 124 KRW/kWh

- 13% of the total - 23 million households
- 23% of the total - 14% of the total
Industrial consumption

GREENPEACE



Which is equivalent of
fMYT10REDBHHEER...

—— BOED
Companies HSHHS
Power
: or
Consumption
1 RRNRRRSY
Maaaandndn AN
62 TWh it
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Power Demand Projection: 7th vs 8th
BENFERBL F7TREFEIX

3

80 : L I 1 | I

20184 2020 2022 2024 2026 2028 2030

Source: Hangyoreh. http://www.hani.co.kr/arti/economy/marketing/802739.html
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6. MAIN DRIVERS
R HEE S
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1) NGO'’s Strong Anti-nukes Movement

NGOD5E N7E RA%EE)
- since late 80s, focus on waste 80FEfXH V5 - - BEEWuL)
- not national but local movement sl & il
- only env NGOs with local people =&

Y

AL HEE Rzl




2) Fukushima became a Turning Point
BERAESHH LI R
- big concem on radiation and food I8 REE B Ml 8RS
- movement get diversified with broader issues Z 4k 1%
- various coalitions formed #& R EBE S A

-

e~ ] amE
% E g e -
wre JEIELD ) - Sy et




3) Politicization of the Nukes Issues
- 2014 Local Election (Samcheok & Busan) it /535
- 2015 Kori-1 Shut-down Movement in Busan3') 1 Ef$&
- 2016 General Election#a&%
- 2017 Presidential Election K#f 5812




2012 = 2016 GENERAL ELECTION{& 2

2016 V&4 MI200H =2I2HMH A5t
M S Big

W CE0{21ZS (11041) I M52I2 (1054)

CH$HEIZ 201214 190 ZM = ‘ s
o'7e w5 w3 — W 20195 (254) 24) W24 (114)
o080 BFEsNY
y s WXgMTIg
TR ) mEgNEy
N fas

Source: Creative X2 UM S| (20164 48 14 7|
Commons, Dmthoth. HIOlE{ X2l SY | tlolg] £F BY SX|5|, o/x|% | QUZETHE UL} KBS



2017 PRESIDENTIAL ELECTION K #4885

- o A EN g % “MAHAD} cartogram
; - e 3 ey
Bl =28 : 224
| B-E

B <all other values)
B <all other values)

Source: http://blog.naver.com/PostView.nhn?blogld=burn001&logNo=221005523070



4) People Power E—7 )L/ —
- 2008 ~ present : Milyang Transmission Tower
VY FEHRERXIED)
- 2014 Samcheok: Local Referendum (85%)

Y LFIY ERER
- 2015 Yeongdeok: Local Referendum (92%)
AUk ERERE

o
. / b/

Photo: Pressian
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5) Candlelight Revolution¥F+>FILS5A ¥

- Impeachment and jailing of the President PARK, Geun-hye
- FKERTE EZY. =R

- Peaceful people power vs corrupted politicians & Chaebols
- EFRIE—TIL/NT—VS BRL-BUA LB RS
- President Moon got elected to serve for people

- ARICHELTHXKIED ZE

Photo: Mediamongu
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6. CONCLUSION #E34
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KEY POINTS EE X

S. Korea is about to turn its direction of going backward
BEIXS. fExt)A53LL TNV

Further expansion at Kori is intolerable risk not only for Korea
but also for Japan

O RFEREBREEITTEKERICLHFRERDI RS

S. Korea will kick-off gradual phase-out of nuclear and coal at the
same time
EEIIEREARNAICOVNTEEIMEIEZXFIRT S

Keys to energy transition are energy demand management, and
renewables
IRILF—IMDRIIFEZEEELEARAIRILT—

Still challenges but the change is what people want

RE-H COREIIERNMRTHEDTHSD




KEY LESSONS Z(F|

* Nuclear power and democracy can not coexist
FRFHERFERIFBABENGL

* People have power and right to choose
MRIZIZZESIEFIEADH S

e \ote is the strongest power people have

XREX. TROKEDNTHS

* "Awaken citizens' organized power is the last bastion of
democracy”
TBEREHE-TRIOHEBIEIREFEFEZOREDETHD

* Art, humor, and law are the ones we can play with
T—h A—FET7EHHDELDY—IL

e Solidarity & strategic priority are the keys to victory

i EE R LB A BRI~ D i

GREENPEACE

|.|a




[HEEIRGRFEOFREBNENBBDRLEMNE. O
X*@‘lf’_i/)jZL’Df&?ﬁ\%)&'_gE?-%)ﬁ\ (%) 3Rk
DORIBICEELTEEDREPELRDERMNH
M, ~EARBIRREDESRZIEICEK>TEZED
BoFRFNELELTEH,. CNZEEDRHEOE
KEVORETIEHLGL ENGE L EZZICTERED
B TALTEFELTWASIEAEETHY .
%HQU = 9 utb\-t%f&<7ud~éut7b\ kS 55031293'6‘
2
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2% : Potential of Renewables in South Korea

BEICETSBAIRILI—DEES
. AMHIEZHGW) oiZh ez TWhyyear) | AR EHME(10%06/year)
TE e oEm | AR | Jem o= | AR | JeN | oEN | e | Jlex
Ef2k - 97459 | 24178 7451 | 132362 | 32839 | 10123 | 11383147 | 2824128 | 870436
=z sS4 4874 1180 635 726 207 97 62421 17784 8377
- SHAt 4230 2159 332 1243 668 97| 106850 ST47 8,343
= - 36 19 15 313 164 53 26,875 14141 4525
HIO|2 R 237 1 9 1705 80 64| 40739 19,121 15,368
xled Al 9308 | QA= 30| 81534 QM= 221 7010648 OfARE 18,990
o= 29078 | 13913 1298 | 20,736 9921 925| 1782956 853,064 79,551
H7|= - 19 18 14 163 155 122 13977 13,278 10,450
= 439 278 43| 3844 2453 390 | 330482 211206 33,724
ot = 12 10 6 100 82 51 8,684 1174 4345
o of M & of M & of M &

ol AL N 451 339 3 3976 | 2994 24| 342000 257523 2001
%l 1379494 | 390999 | 89657 | 246,702 | 499563 | 12167 |21478435| 4274826 | 1,056,110

Source: 2016 New & Renewable Energy White Paper. Korea Energy Agency. MOTIE.
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