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Abstract

Prospect of Energy Community between Korea and
Russia for Peace and Prosperity in Northeast
Asia(NEAR).
Russia demands multiple developments and export
markets for the energy resources in the Russian Far East
& Siberia(RFE).

While China, DPRK, ROK and Japan need to import
energy.

Under this circumstance, the Power System
Interconnection(PSI) iIn NEAR & the Pipeline Natural
Gas(PNG) Project is technically possible and also highly
feasible in economics.
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e It Is desirable to establish an Integrated Resources
Planning(IRP) for a PSI, PNG Project.

e Transportation Networks in the NEAR to promote a
sustainable development and energy security
considering an amicable settlement of the Nuclear
Issues In Korean Peninsular and reopening of
Pressurized Water Reactor(PWR) Project.

« We wish to suggest to organize the NEAR-Peace
International  Association(NEAR-PIA) to promote
Prosperity of Economy and Conservation of
Ecosystem(PEACE), and Technical Standardization &
Fund Raising in harmony.
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2100/1990A X[HE eI+, GDP, olL{X| =L
H |3 | NA | EU | JK | AZ SU LA | ME | AF CH SA | World
1090 | o/ 216 554 170 21 289 448| 271 502 | 1,284 | 1,477 5,292
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Indices 2000 Forecast
2020 2030 2040 2050
Export, total, miIn. tce 548 760 750 705 630
Including:

Oil and oil products, miIn. t 200 300 245 230 205
Western direction 197 215 155 135 110
Eastern direction 3 85 90 95 95

Natural gas, bln. m?® 194 250 300 250 190
Western direction 194 190 220 170 115
Eastern direction - 60 80 80 75)

Coal, miIn. t 35.4 42 5H 75 100

Electric energy, TWh 12.8 26 36 85 110

06100 985 96100 100
72 76

80 80

60 o 46 .

60 40

4 28 40 24

20 15 20 1

0 T 0 i

2000 Oil 2020 2050 2000 Gas 2020 2050

-Western direction
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I Total Energy Growth Rate
: 24~3.2%

Qil dependency is

declining, but oil will
remain the primary fuel.

Demand for Natural Gas
is projected to grow by 5%
per year, the highest
growth rate.
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SIEIE OIUXIRE MDA HY ez
SHEtE OUXIEE MEP2d B conakw
= 2= 2 X+ M EF PIES M =& CH Xl =]
Nuclear Coal LNG Qil Hydro S Total

2000 ot= 13,716 14,031 12,689 4,866 3,149 - 48,451

(28) (29) (26) (10) (7) (100)

YA - 3,200 - 200 4,085 - 7,485

(43) (3) (54) (100)

sHl 13,716 17,231 12,689 5,066 7,224 - 55,936

(25) (31) (23) (9) (13) (100)

2010 ot= 23,116 24,265 20,437 4,817 6,385 - 79,020

(29) (31) (26) (6) (8) (100)

YA 2,000 3,200 - 400 5,885 - 11,485

(17) (28) (4) (51) (100)

= 25,116 27,465 20,437 5,217 12,270 - 90,505

(28) (30) (23) (6) (14) (100)

2017 St= 26,640 22,240 23,130 3,330 6,290 6,410 88,040

(30) (25) (26) (4) (7) (7) (100)

2020 M 6,000 3,400 1,000 400 8,000 - 18,800

(32) (18) (5) (2) (43) (100)
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4,755
9,735

14,490
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23,054

57,255
9,119
116,512

182,886

133,974
21,970

338,830

Vision of Russia

2020 71X| DPRK & 2dAdd|

A

FAH| o &k

[—1 ‘l_J. , mill. US$]

62,010
18,854
116,512

197,376

142,538
21,970

361,884

5,637
1,714
10,592

17,943

12,958
1,997

32,898

11



Uchur

Bratsk Sea of
RUSSIA
Okhotsk
Tugusk -
S
Irkutsk @ "\
Sakhalin

ureya Island
a rovsk
Harbin > =
Changchun L l

Kraskino jiiadivostok 4 )
ey { Sappdro

Ulan Bator

MONGOLIA @

Shenyang y
Chongjin
hinpo
Beijin _f
yne DPRK Niigata
Pyongyang|
CHINA Seoul Korea JAPAN

= PEACE Network:

Proposed by Kap—Koo YOON Busan

Snapshot of Northeast Asia Grid: 7k
— Snapshot o ortheas sia Grid: .

Source; Podkovalnikov & Skeer East Fuka Tokyo

Shanghai &y China Sea | /
22/10/2007 Vision of Russia 12



H 318k PEACE(Power Economy And Clean
Environment) Network, ss= g2t2 s

Tz, Mogodo—Bering Siroil—aloakao LS04,

== mms - FPern==hmhTrhn=sks
M2 (Teaicdeal
= == T Ld g 1
t{ﬂ:_ra'lﬂ:jl') p .,\
-, = == =4 .~ ot
= ~| =} ""‘1. B i —
FE R~
1= =& "'-..‘._-‘ =
e ]
Pl e B g SRR, T
=l \
= = e ARl clear
o,

= A e emlle — STk rle
- — PEACE Network FEol AHASAA
p il S = 5
e T RFE: 240 %
et M$./year =
srereeTs DPRK: 275 M ‘%,
$./year L

o
|

e

ROK: 1,785 M =
o o : 1 -
£ o : _ $./year = = Toky=
Total: 2,30 S -
= - o RS -
o}

= rema ey s ey

—F

"E P 1 = =l
e Rl = S— ==
I -
9111:12.38$ E] o ey =) ey el |

22/10/2007 Vision of Russia 13



Map of railroads of the South of RFE, DPRK and RK
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The Scheme of «<RFE-DPRK-RK» Electric Tie
by S.V. Podkovalnikov, ESI, 2002

Amur and K hah arovsk
EPSs

+ 500 kV
200 lan
4 GW

1300 kV

230 km
8 GW

‘ DPRK EPS .@
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Cost for “RFE-DPRK-RK” ISET

by S.V. Podkovalnikov, ESI, 2002

g

B Transmission
lines

B Converters

Investment, Maintenance,
$ Bin. $ Bin./year
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Russia ~

SS 500 kV
DPRK h:\ter- Vladivostok
connections
250km l
AC 500 kV, 50hz
Vladivostok- Kraskino Sliri(s)l(zirl:;/
Trcfirr]]scr)nri]sgijolrn GgggﬁI(\TA 130km

1500-2500 MIn kWh
Construction Costs 160-180
min USD

Chongjin
300-500MW

22/10/2007 Vision of Russia 17



mMETESE
DS Yok

Imwastnmant
Cost
-

Approx.

GO0 -g00km

;

AL line cost

‘LAE tarminal

Total DC cost

/

D line cost

D 1erminal cost

cost

Elisiam::a

22/10/2007

AR K AN

I X 8 =0het

Alternative 1
Gae pipeling

Alternative 2
Electric transmission line

B_
7_

£

o = 6 -

=B

29

g-o 5_

52

]

Sg 47

o=

¥E °-

Pal~]

3 2
1_
(1]

-
-

Gas plpeline

HVDC transmission line

Vision of Russia

10 20 30 40
Dellvered electrical energy (TWh/year)

18

h



Future Prospects - Interconnection Scenario
by J. YOON KER/

RFE Vladivostok _
RFE Vladivostok
RFE 50Hz AC
Vladivostok
(50Hz 500kV AC) BTB Border of RF-DPRK
CHEONGIJIN
DPRK AC 60Hz
DPRK AC SYSTEM
DPRK AC SYSTEM
GAESUNG \ PYONGYANG or BTR) Border of ROK-DPRK
Border of ROK-DPRK
(60Hz 345KV AC) \ ROK AC 60Hz

ROK AC SYSTEM
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Evaluation of minimum exchange bower by J.YOON KERI
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KoRUS + Network

North East China Russian Far East Sakhalin

 SHENYANG | KHABAROVSK

n DALNEVOSTOCHNAYA
DANDON

(2) HV 50Hz (4) HVDC (2) HV 50Hz
500MW 4000MW 4000MW 500M

(INSULATED LLOAD) (INSULATED LLOAD)

(INSULATED) LOAD) _ ACE:GFCC<
(3) HV/ 60Hz

(1) HV/ 60Hz or HVDC 4000MW
20~200MW. North Korea

_ South Korea

SEOUL

gineering, Inc.  _“a FSI Energy
ngineering.co.kr w www.fsienergy.com
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Flow of Demand Side Management & IRP

Energy Conservation

Load Management

v

v

EC & LM

]

Demand Side Management

v

Integrated Resource Planning

v

]

Public—based DSM
Environnent

Bussiness—based DSM
Cost—Saving

v

]

Sustainable Development

ESM:Energy Service Marketing
DSB: Demand Side Business

v

]

World—wide Power Systems

Interconnection

Energy Service Company

!

!

Deregulation & Competition
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HydroOGK is one of the largest generation companies in Russia

and second hydro generation companies in the world

Hydro | KEPCO | KEPCO H| )
5= OGK | £ 5t X (3)
@ ROK ROK | @/@ | ©/®
= =280 | /@ | ©/®
Bt A A2 06 49 20 98| 2.5/ 0.5
LES 59 192| 0.8| 0.3
MY 22 06HY | 23,377| 4,438| 58,142| 53| 0.4
[MW=& kW] 5,485| 65,514| 4.3| 0.4
HF 4 2F OR
e GWh 80 3 362| 27.0| 0.2
Al MWh=ZWh] 5 381| 16| 0.2
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Thorium Power

by Erik Hallstrom, Thorium Power, Ltd., March 2007

Thorium-Based vs Conventional Nuclear Fuel
— Cost Comparison

Mill/kWh
8 - Cost
difference
7 6.4
Waste 43%
6 0.64 Disposal
0.32 \
5 - Spent Fuel 43%
Storage
4 -
3 . - s > Fresh Fuel 2%
2 |
Total 12%
1 _
0 J
Conventional Uranium Thorium-based
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Thank you very much ! ‘g
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