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1. Technical Characteristics

1.1 Technical characteristics of Japanese Electric Power System
The Nautilus cordially invited me to the Workshop on IEGI for NEA asking me to
present participants technical characteristics of Japanese Electric Power System, in the
first place. They are shown in Tables, T-1 for the current electricity demand, T-2 for the
current sources of electricity supply and T-3 for the demand forecasts and planned
capacity additions in Japan

1.2 Status of transmission grid in Japan

In summary of the status of transmission grid in Japan, a figure (F-1) shows the main
transmission system and power stations. As is well known, the land of Japan is
composed of four major islands and the trunk power line runs through the islands,
building not the “mesh type” but “fishbone type” network. Though Okinawa islands are
still isolated, the trunk power line includes several marine cables between islands, HVDC
transmission lines and AC/DC converter stations. They are not necessarily for the bulk
power transmission but for the stable operation of power systems interconnected. As
supply and demand in the local power systems, each maintained and operated mainly by
9 private power utility companies, is well balanced independently, they are
interconnected with each other in a “loose” manner

1.3 Major issues in terms of Japanese power systems
Two of the major issues in terms of Japanese power systems will be the way to face
with the new systems conditions developed by the introduction of the followings:
i)  Distributed small power sources, like MGT, PVC, FC, WP, etc, from
technological point of view
ii) Competitive market which will make charges of transmission one of
the serious issues, for instance, from corporate point of view.



2. Institutional Characteristics

2.1 Overall electricity authorities in Japanese government

Then, the Nautilus asks me about the institutional characteristics of Japanese Electric
Power System, that is, overall electricity authorities in Japanese government. Under the
current dynamic circumstances in political and economic arena in Japan, none can tell the
correct feature of the Japanese government. One fact without doubt is that the tide of
deregulation strongly forces everyone concerned to make the authorities neutral in the
competitive global market operation. Another explicit fact is the restructuring of
government organizations, but, as experts often point it out, this kind of restructuring in
Japan will not necessarily mean any substantial change in authority. Anyway, the name
of authority in charge of energy and power policy, “MITL” has replaced with “METI”
(Ministry of Economy, Trade and Industry).

2.2 Electricity supply companies and their organization

In regard to the electricity supply companies and their organization F-1 and T-2
shows their geographical location and generation capacities. Those private retail sellers
of electricity are organized in the Federation of Electric Power Companies. (FEPC)
There are many whole sellers of electricity in Japan, two majors of which being Electric
Power Development Company (EPDC) and The Japan Atomic Power Company. (JAPC)

These whole sellers could be identified as IPP, but recent and upcoming changes in
electricity sector institutions in Japan makes them identified as Power Producers and
Suppliers (PPS), except EPDC and JAPC. The ongoing power sector reform makes the
new comers participate in the Japanese power utility industries. They are, for instance,
Diamond Power, Ennet, eREX, Summit Energy, etc. Enron Japan and its affiliate, E-
Power, has been established but not registered as PPS yet, as of April 01. EPDC has long
been quite active as a government supported power utility and is now on the way of
privatization and restructuring since 1986, 35 years after its establishment in 1952.

23 Ongoing power sector reform
Needless to say that it is quite important to find the reality and to find the right path
for our final goal, particularly at a time of such a chaotic confusion as today. In case of
the power utility industry, its final goal is to provide customers with the best service, that
is, to supply high quality, reasonable price and enough amount of electricity. Then a
question will naturally be raised to ask what are the most important national priorities for
the future in terms of electricity service. The most popular and general answer to the
question in Japan will be the followings:
i) To give harmonious solutions between the stable supply of
electricity and the dynamic restructuring of market mechanism and
corporate organization for free competition, deregulation and
effectiveness.
ii) To solve the environment protection problem particularly with
regard to CO, emission and nuclear power development.
All of the power utility company in Japan are positively making every effort to find
and implement the solution, which will guide them to the right path for their final goal
under the current dynamic circumstances in the power utility industry all over the world.



During the course of the effort it is well understood that these two answers mentioned
above shall not be achieved independently but that they are two aspects of the same issue.

3. Financial Characteristics

3.1 Feature and technology for [EGI

According to my definition, “engineering” is composed of two factors of technology
and finance. From technological point of view there will be little difficulty to construct
IEGI facilities in any place on the globe. Not only Japan but also every major country in
North East Asia has established its technology needed for IEGI. (F-2) (F-3) HVDC is
one of these technologies featuring the high potential of implementing IEGI projects.
(T-4) Every engineer pays serious attention on the development of super conductivity
technology. (F-4) Experts always point out the merit and demerit of power systems
interconnection.  Particularly in Japan the power system interconnection will be
introduced to improve the security and the stability of system operation. Another merit
of interconnection is, as is often cited, the bulk power supply from natural energy
resource area far away from the demand area. As the case in California, US, last summer,
power systems interconnection could make wide area supply failure, even though the
failure is initiated in a small area in the system. To prevent such a heavy disaster to
happen there must be a very sophisticated system control and careful maintenance of
facilities. '

3.2 Promotion of IEGI: Meetings and Ideas

In order to promote IEGI project many ideas have been proposed in many important
international meetings including ICEE and WESC (T-5), in which they discussed the
matter mainly from technological point of view and talked about their dream. Even
though there are so many projects proposed (F-5) (F-6) (F-7) and sound bases of
engineering in regard to the promotion of IEGI, why the promoting thrust is not strong
enough at this moment? One of the reasons will be that there is not enough review of the
other factor of engineering, i.e. finance.

33 What is the Reality in front of Competitors?

If asked of the Japanese view on potential international grid interconnections,
particularly of the view of Japanese electric power companies regarding power grid
connections with other countries, I can not help pointing out the fact that executives show
little interest in IEGIL. The institutional reasons for the positions will be simply that they
will not be able to find any financial interest, or to say, favorable opportunity of capital
gain, in the investment in IEGIL. This is the reality not only in Japan but also in the world,
where there are many potent competitors in the field of energy supply industries. As we
saw in Irkutsk, last September, the discussion was much more “hot” in the conference for
gas pipe lines, partly due to the positive support of one of oil companies and to the
fantastic idea proposed by a Japanese think-tank.

34 The Silk Road Model: Will it be DSS?
In order to analyze the reality and to find the potential benefits and liabilities of grid
interconnection for Japan and for the region as a whole, I have developed a feasibility



study model, “The Silk Road Model” (SRM), in cooperation with my colleague, Dr.
KATO, Masakazu. The core of SRM is a formula, or an objective function, to annually
calculate the capital and O/M cost of interconnected systems covering the area from
Moscow to Tokyo under several constraints on generation plants, converter stations,
transmission lines and demand/supply balance. (F-8) Several cases have been studied,
one of which shows the feasibility of transmitting low cost solar and hydropower
generated in Gobi desert and on Yenisay River respectively to Japan in some optimistic
conditions. (F-9)
It is quite personal view of mine to point out the followings;
i) There will be little financial merit in IEGI between Japanese
islands and Eurasian Continent, as there is little need for Japanese
systems to have bulk amount of energy in the form of electric
power.
ii) People in the area of North East Asia will be able to share large
amount of merit, if they make full use of Japanese faculty in both
technology and finance in order to promote IEGI in the area. It is
also quite meaningful as a global contribution by the Japanese.
In order to implement the view mentioned above, I believe, SRM will provide people
concerned with a tool for practical review and discussion for the project promotion, as the
computer model is a flexible decision support system (DSS) under the uncertainty that
can be used in discussions between decision makers and specialists to study power
systems interconnection. Participants in the discussion can exchange practical views and
rational opinions on the data and scenarios shown on the computer view panel.

4. Conclusion
4.1 Money is not the problem: it is the answer.

It is the last but not the least to answer the question, “Could, and under what
conditions would, Japan help to secure financing for a regional grid project?” I make it a
rule to quote an interesting remark made by Mr. Churchill, Anthony A., on the occasion
of the 16™ WEC, held in Tokyo, October, 1995. (F-10) He says “Money is not the
problem: it is the answer.” So fur as I understand, it means that executives will be
interested in the project, on the condition that specialist will be able to present the project
as a technologically sound and financially feasible to provide enough return to the
investment.

4.2 Restructuring Needed for IEGI
The condition mentioned above will be met and IEGI project will be promoted, in
case we are successful to restructure the government and the corporate organization really
effective, the market mechanism freely competitive and the project promotion system
productively well organized from engineering point of view. Then my dream embraced
for a long time of more than 40 years will come true. I will never give it up!
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Peak Capacity, Peak Load, Energy Requirement, Reserve Margin, and Load Factor

FY 1989 1.990 1891 1992 1992 1994 1998 1996 1997 1998
Capacity (GW) 1418 1466 1582 1624 1715 1715 1789 1633 1888 1941 I
el Toad (GWY 777 72740 1439771470 1509 1438 1651 167.7 1675 166.6 1682 1
Encrgy Requitement (TWh)  660.8 7180 7414 "747.7 7519 8035 8221 8422 8589 8663
Reserve (GW) 143 580 TT137NETTITT T 64 112 158 223 259 _
Reserve Margin (%) 113" 740 7.6 77193 3.9 6.7 94 134 154 166
Load Factor (%) 6007574 ST 4T 566597 554 560 572 589 588 599

Motes: 1. Peak capacily and peak load are for all electric utilities in Japan. peak capacity is the largest possible supply capacity; peak load is the averag

value of the three highest daily loads at the transmission end occurring during the month in which the annual peak is recorded.
2. Energy requirement is the total annual demand for electric utilities In Japan.

3. Reserve = Peak Capacity - Peak Load
Reserve % 100

Reserve Margin = Poak Load

Energy Requirement x 100

4. Load Factor =
Source: Japan Electric Power Survey Comimittee

Forecast of Supply/Demand Balance for Electric Power (Elceuic Utilitics)

Peak Load x 365 (366) days x 24 hours

FY 1998 1999 2000 2001 2004 2009
{Actual) (Actual)
Electric Energy Requirement (TWh)
At Transmission End 866 884 887 903 959 1,049
At Customer End 818 835 838 853 905 991
Annual Peak Balance (GW)
Peak Capability
Thermal Power Plants* 116.7 119.9 1213 124.8 132.4 139.2
Nuclear Power Plants 39.4 38.6 375 36.7 373 46.1
Hydroelectric Power Plants 36.2 35.8 353 349 36.4 40.7
Total Peak Capacity 1923 194.2 194.0 196.5 206.2 2259
Peak Load 168.2 168.0 174.3 177.6 188.4 205.6
Reserve 25.9 27.8 21.4 20.5 18.6 21.0
Reserve Margin (%) 15.4 16.6 12.3 11.6 9.9 10.2
Total Generating Capacity (GW)
Thermal Power Plants* 135.2 137.6 142.8 145.6 154.8 167.4
Nuclear Power Plants 44.9 44.9 449 45.7 471 57.5
Hydroelectric Power Plants 43.9 444 44.9 45.0 45.8 50.2
Total 224.1 226.9 232.6 236.3- 247.7 275.1

*Includes geothermal power plants.
Source: Japan Electric Power Survey Comniittee

Forecast of Long-term Energy Supply and Demand (s of Junc 1998)

FY 1996 FY 2010 FY 2010

{Actual) Standard Case Corrected Case
Coal (mil[lon tons) 132 (16.4)% 145  (15.4)% 124 (14.9)%
Nuclear (TWh) B 11} (i23) 4807 (154 480 (AT
Natural Gas (million tons) 48 (11.4) 61 (12.3) 57 (13.0)
Hydroelectric Power (TWh) 82 (34 105 (G4 105 (38)
Geothermal (million kl) 1 0.2) 4 0.5) 4 (0.6) ’
Oil (million ki) 329 (55.2) 358  (51.6) 291 47.2)
New Energy (million“ kD) 7 (L1) 9 (1.3) 19 @G.D

Total (million k)~ 777507 (100.0)% 693 (100.0)% 616 (100.0)%
‘Notes: 1. “Standard case” is an estimate assuming a continuance of present user-side enérgy conservation policies.

“Corrected case” assumes maximum energy conservation from both providers and users.
One liter of crucle has an energy value of 9,250 keal.

Figures for hydroelectric energy exclude pumped storage type.

One kiloliter of natural gas is 0.712 tons.

Figures in parentheses indicate the proportion of energy by source in terms of crucle oil.

Source: MITI

1.
2.
3.
zSL “New energy” includes solar, compost, pulp liguid, and other non-traditional energy sources.
6.
7.
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Instalied Generating Capacity (as of March 31)

Thermal
Electric Utilities

2000

1989 1990 1991 1992. 1993 1994 1298 1996 1997 1998 1999

115.551 119,304 124,984'127,183 130,745 134,101 138,049 141,665 146,074 152,202 159,054 161,869
99,987 102,373 106,905 108,389 111,039 113,196 116,420 119,204 123,242 127,920 132,925 134,312

Industry-owned 15,564 16,930 18,079 18,793 19,706 20,905 21,629 22,461 22,832 24,282 26,129 27,557
Nuclear 28,866 29,445 31,645 33,404 34,584 38,541 40,531 41,356 42,712 45248 45,248 45,248
Electric Utilities 28,701 29,280 31,480 33,239 34,419 38376 40,366 41,191 42,547 44,917 44,917 45,083
Industry-owned 165 165 165 165 165 165 165 165 165 165 165 165
Hydroelectric 37,291 37,483 37,831 39,117 39,523 39,965 41,932 43,455 44,407 44,462 45,382 45,860
Electric Utilities 36,134 36,322 36,452 37,734 38,140 38,593 40,558 42,082 43,054 43,106 43,888 44,399
Industry-owned 1,157 1,160 1,378 1,382 1384 1,372 1374 1374 1353 1356 1,494 1,461
Geothermal 215 215 269 269 270 299 379 504 530 530 533 533
Electric Utilities 180 180 235 235 235 263 343 468 494 494 497 497

Industry-owned

35 35 34 34 35 36 36 36 36 36 36 36

Fuel Cell 11 11 7 6 13 12 3 1
Electric Utilities 0 0 0 0 0 0 0 0
Industry-owned 11 11 7 6 13 12 3 1
Solar Cell 1 1 1 1 1
Electric Utilities 0 0 0 0 0
Industry-owned 1 1 1 1 1
Wind Power 1 1 1 1 1 6 34
Electric Utilities 0 0 0 0 0 0 1
1 1 1 1 1 6 33

Industry-owned

Total
Electric Utilities
Industry-owned

181,708 186,231 194,730 199,985 205,133 212,914 220,898 226,994 233,737 242,447 250,124 253,544
164,822 167,976 175,072 179,598 183,832 190,427 197,687 202,944 209,337 216,603 222,227 224,291
16,886 18,256 19,658 20,387 21,301 22,487 23,212 24,051 24,400 25,844 27,897 29,253

Source: FEPC

Installed Generating Capacity and Electric Power Generation by Electric Utilities (Fiscal veur

Thermal* Nuclear Hyilroelectric Total

Company MwW* * GWh MW * GWh MW+ GWh Mw** GWh
Hokkaido EPCo 3,500 15,835 1,158 9,175 1,278 4,016 5,936 29,025
Tohoku EPCo 11,430 56,271 1,349 9,880 2,431 9,093 15,209 75,243
Tokyo EPCo 32,434 123,056 17,308 128,265 8,103 13,017 57,846 264,338
Chubu EPCo 22,941 86,545 3,617 25,070 5,211 8,791 31,769 120,407
Hokuriku EPCo 3,862 15,897 540 3,581 1,806 5,952 6,209 25,429
Kansai EPCo 19,921 45,306 9,768 70,388 8,107 13,880 37,796 129,574
Chugoku EPCo 7,765 35,241 1,280 10,059 2,893 3,506 11,938 48,806
Shikoku EPCo 3,171 11,890 . 2,022 14,661 1,123 2,326 6,316 28,878
Kyushu EPCo 11,327 28,688 5,258 38,774 2,370 4,559 18,955 72,021
Okinawa EPCo 1,445 5,355 — —_ —_— — 1,445 5,355

Subtotal 117,796 424,083 42,300 309,852 33,321 65,141 193,418 799,077
EPDC 5,655 32,407 —_ — 8,261 12,596 13915 45,003
Q_Fhers 11,358 60,379 2,617 6,061 2,817 10,542 16,958 76,982

Total 134,809 516,869 44,917 315,914 44,399 88,279 224291

*Thermal includes geothermal.
**Figures are as of March 31, 2000.
Note: The “Others” categoty includes Japan Atomic Power Co., municipal power-generating enterprises,
joint venture generating companies, and special electricity suppliers.

Source: FEPC
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So far as the construction of the power network is concerned.CCPN has alrendy shaped up a 500 kV grxd skeletor\ wh:ch takes Gezhouba as its
centre . extends Yo Zhengzhcu Henan Province in the north and reaches Zhuzhou . Hunan PYov:nce in the south. After Chma s first 500 kV lransmossmn
line from thgdihgsﬁnn(Henan) to Fenghuangshan (Wuhan) was commissioned in 1981 .there were 1.720 km of 500 kV transmtssxon lmes totamng
10 in number : who‘ch héré built up successively. The 220 kV transmission liries crvsscrdss in. the whole grid with aggregate length of over 13 000 km.
All these result i a

a!strong connected grid within the CCPN. At present. the largest substaﬂon in CCPN is Fenghuangshﬂn Substutmn in Wuhan with
total capacity of. 7500 MVA. Especially . the completion and operation of -+ 500 kV HVDC transmission project from Gezhouba Hydrauhc Power Plant

to Shanghai has forrned the first united power network in China.i. e. Central China-East China United Paower Network . wh:ch is a magnificent mile-stone

in the history of power developmen! in China.
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+ 500 F{RE M B TIRHUR IS H M
The Valve Hall of - 500 KV HVDC Converter Station
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REASON OF HV D C APPLICATION ( T-4)

COMPARTSON
ITEM D C « A C
Line construction cost low high

Total construction cost

long distance low high
short distance high low
System Stability no limit  limited
Power Flow Control stable unstable
Harmonics high low
Var Supply Needs | high low

HVDC APPLICATION

long distance

sub-marine cable

heavy demand

assynchronous interconnection
(BT B)

multi-terminal HVDC link

=



Power Jysiem e awid 2000 i IPN

SC-/S [l e — X\ (F-
SHES SEEEIYFE- §) &
1 ) \
/,§ B N "M
3
s8¢ Co-uc
HEE

AW Ry s

0 p (D
‘d' LU

BEETR+—
R

W5 FENBHAFLDA A -

a
i



g

(BISSNY) HIAO|OWS 'A'S ‘Acipuexaly ‘N'DUol

esusawoy JUNYS SfGejjoLILoD Yiim saury vois
spusuell D BUOT 40 AY[IGEIS pue UoRessdD  ObibT — 0Z:bT

(R155M024)

ASLIYSIIEPSS "Y'A “UHIGEN ‘d'A MUShIGO d'0

SBUIT UOISSILUSUE]] JOMOJ 3)BISISIUT pUE dU0g
~2€g JO UOIINASUOD) 18 UOREAOULT 82123  OZ:HT — 00:+T

193UD) ssauisng
\ [eYIEg JO WOOY SUIBJU0D ‘ASBUIYSOY "y *JOid
HOGONOA ") JOid SIeY-0D 0T /T - 00:4T 4 AIdURg
40 UORBIBLRY PUR UOISSIWUSURI] 3dUEISI BUOT JO SaNSS]
[BaUY23], "t UOISS3S ‘Aepli4 ‘0007 'ZZ Jequiedag

:o_mm_._uucm:._ 00:%T - 05:2CT
nasy 21 -0
(B1SSNY) AASAOMNIT “M"M LOIB62Y tm\wvc\.o mumm% Osier —oral
Abssug 03 uopebar pue 110dxXT 1Moy 10)
51080504 [eAIINYEA 4O ARSNPUT 419MOd J1081F 0221 — 00:2T
Jstudoprag
4BMOd 183[ONN JO MBIA Ul ISEF 184 pue -
eusqis Ul saouejeg Ablsug jo uogeziiiido 00T - Ob:T1
) (ei1ssny) Auzapojoy| 'S'0
ASRIOWT J'A ‘UlpieAny 'Y'S ‘Aouepoway)
TA ‘UENAL 'A'Y ‘ASQuRIB) DA ‘ADIEY
A 'NOWOS WA ‘ACNIUIRYSSY Y'Y eavoy pue
eulD ‘veder 03 pi0dx3 Ao [erusiod
10] 3S83 184 UBISSIY 3l U0 PAIINLISUOT G
01 SIUEL] 19MOd 183201 JO APMIS QiqIseasd  0%:1T — 0Z: 11T
(2210 4o 2gnday) Bung "H'H ‘Wi
YDA ‘Bue “(*H easoy jo saLisnpur Aiddns
S8D pue AYoL98j7 8L JO BULINIINASIY  0Z:TT — 00:1T
NB31g-3940 1T - Ob:
(B1sSnY) YNUDIZN(Y "NA'S ‘eulInAL .<.m \>o¢ow 00T~ w0
d'S ‘NO|OY0S "@'Y ‘ASBUES DG B[y TV
&[Sl JSESYLION JO SILIUNOD
0] e/SSNY JO SUOIB3Y 18T Wl Jodxg
siaLe) Abisug 18430 pue A8 Jo
JUBUISSASSY ADUBIIYT JNU0U0IT DAe/edwo)  O:0T — 0Z:0T
) (RISSNY) BASIPARYS T'D
AOUBJIIBS 'A'A “BAONIOA 'Q'F ‘ACUBRJNIL 'A'A
UOIB3Y IYI0BL-EISY JO SLAUNOT 0F
/5SSy Woly oaXT AYoLoa)d JO Saieuaiod  0Z:0T - 00:0T
(e1ssny) _UIBINYS "S'A ‘AOJDSOA A
SqRNIE AYOLIIST BISY 1588l LION
33 32 SBJUjIYy] UBISSNY JO UORISOd dM198adS04d Q00T — 0b:6
(w10 Jo Dijgnday) Wiy 'S'H7aweN
Ab13UT UEISY ISBAULION U SWISIUBLISN

010AY 33 Jo SpP3dsold pue SyuBLWaINbay 0+:6 —- 076
- (epeues) nuN
A Wpiewpring “HAbeuz pue uopezyeqon 0¢:6 - 006

423U ssauisng [eyieg
40 WOoOY dUaIB4U0D ‘ONuUBYSeAT "S'A UQ ‘Ipieying

'H_J01d s41eyd2-0D ‘0§:2T - 00:6 *,S19Ie| Jomod
pue ABisu3, '€ uoissas ‘Aepli4 ‘0007 ‘zz Jequisidas

0002-VANIZ  0002-0S3m
&-LD s

14

) __ UO0Issnos}
(ueders BmexiSOR Y s/an. h.\\m%
IO} UOREISUSE) 19MO PaingLisig uo ey
(eljobuop)
BeAnunieg “ssargunon ueisy jseayioy
SO WiasAs 1Mo buiear) Jo spadsy
DP3IEI2Y pue ASnpUT 18mMod uBlobuop
(e210) JO 21GNASY) YIBd ‘M > “UDOA
D (VYSN) Wiy Y wobay eisy 1seayoN
BUYY L LOIIRULIOIISIUT SUWSISAS JBMO-
3Y2 Aq 8210y Y2ION JO SAYIIES JOMOZ 211393
4O JUBLUIIIONASY SY} 0F 1994T 3/qISSO
. 3ealg-930)
) (uedef) Teinyes L ‘wsedey ‘L ‘DS 'N
120WeS |\ S/IBLBAUOD PRoINos abeya) Buisn
WSAS JGAH 1BUILLIBL -INp JO JUBLLIGOIEAS]
e (ueder) epaepy

"IN BMBNIUST ‘W weder 07 surT uolssiusue]
DAAH d2uB)SIT BUOT € JO SYNsay Aleujiud.sd
(BISSITY) OYUBYDIPIAG "NV

J28[0uy J10aXT AU21308)1F BUIYD-BISSHY
(ueder)
LIOJeN Y “Iuaxes’t ‘(eissny) ACaLINY *NA
‘NOBYDYSOY " T e0pIg Jomod ueder-eissny

0€:4T - 0041

00:£4T — O¥:9T

0F:9T - 02:91

0¢:91 - 00:9T

00:9T - 0b:ST

0b:ST - 0T:ST

0¢:ST - 00:ST
00:ST - 0 b1

OvpT = 0THT

I21ua) ssauisng jexleg

JO LOOY 3oUBJ34U0) ‘WYeN ‘T'UD Qg ‘piojpoop *a sieyd
-0D '0€:4T ~ 0Z:4T ,SuoieAcuU] pue s3oafold Jamod
91e1SIBIUL,, "7 UoISSSS ‘ABpsiny ] ‘000z ‘17 Jequisadas

youn

uolIssnasI
(RUIYD) wiTyd fBuoh o

Augels abeyoA wia| -i36U07 JO UojRIBpISUO)
Yam uonenjens Auiqelsy WwWasAs I8 Ying
(eissny)

BASPRGST "IN ‘ARIRAOY 'O SWBISAS JomMOd
PRII8ULI02IBIUT PUE S| ILIS)T BJLISIoU

1 40 JUBLWISS3SSY AYjqelsy 03 sayoeoiddy
(ueder)

BMBYRIY JSWIISAS IOMOL IL1128)F )e)Siaju

[ 40 Uo18347 343 10J SAAIIIRASIZS FBISY
sealpoy Ul uojeibajur Abisug uo Apmis

BY7 10} [9POW PeOY NlIS 8ii1 0 Uoonposuy

. (eissny) Aoxuzedil V"D s

583 JO SUWSISAS J8MOd PJISULIOBIUT JO 1B
& 58 LoDy dAI0WII JO 18MOd B3I

(22103} Jo Dygnday) wyen 1'yD ‘Buemy A’
‘Buey ' W A'H “Hed M’ UOOA AL
SaLL unoD

UBIS JSEBYLION SY] LI SUORISULOIISIUT LWAISAS
1OMOY  JO JUBUISSISSY JILWIOU0IT AleLyaid
3B3.1q-93)0D)

(ei1ssny) eAOU

IPRYD "MA™T "AOSILEUN ‘A ‘ASABARS YA ‘AD
HIUJRAONPOL ‘A'S ‘ASRARg *S 1Spadsold pue
SOIPMIS  1BISY ISBALLION U] LORRIBIIUL JOMOS

000zVANI

0T - 0T:€1
OT:€T ~ Ot:TT

Ov:eT - 0TieT
02:¢T - 00:C1

00:Z1 - 0P 11

0F 1T~ 0211

0¢:TT - 00:TT
00:TT — 0t:0T

0b:01 - 0201

b

,0bsuaysImyL, Auedwo) 03S-JUI0L
1550y 533, AuedWwo) %2035-Julof uelssy
eSSy 4o ABiauz jo AnSiull
S92UBIDS JO AWBPEDY URISSIY
10 ABJaug Ul SWId|qoid [BIIUYDB] pUe [IISAU4 JO Juslipedaq
S30UBIDS JO AWBpedy LRSSy Y1 Jo udueig ueLRgIS

YIM uoneIoqe|j0) UI

epeur) ‘0juoio] ‘AISIBAIUN JIUUIRA0G UOSIAY
epRUR) ‘0JU0J0] ‘WRISAS ABJaUT pliop JO SINYISUT Ueipeur)
BISSY “YSIMYIT 23MIISUT SWaisAs Abiaug

Aq paziuebig st sdusisjuody

Smoj4 ABisu3 s3eIsimu]

10J S3AREUIRYY UaB0IPAH/SED |RinjeN pue ADLEI3(T
HIOM

-awel4 aAielsiBa [pUORRUISIUT PUR SUORIPUOD [BIR|0d
s1ovdepy ADsBUT

UBISY ISESYLION 03 SWISIURYID| 030AY JO UORBIUSLIR|dW]
suondQ Abioug jo speduw] [eD0S pue [PIUBWUCIIAUT
sjuswalinbay JuswdopAaq

3|qRUIPISNS pUR SUORIPUOY J1Wou0d3 Aundes Abseul
SWasAS

pue SPLID 1aMOd J143D3|T |BLOIIRULIBIU] JO SSSUSAI3Y]
SPLY

19MOd DLI199]3 21R1SJ91UT JO SISAjeuy SAISUSYRIdWD)
SWIISAS JaMOd D14103(3 91RISAUT JO JuawidolaAsq pue
AnigeiRY AIgRIS ‘siuswalnbay 013u0) pue uopesado
$311 J1199]7 21eISIS] 40 SpRl0ld

uonenbaiaq 4By} pue S1MIe| AJDLID8|T [RUCHRUISIUT
S109413 ,W315AS _m_wc% 0d

|aans

JoN4 puB LUOREIBUSY ‘puBWSg ANDLIIS|T 10§ SBAIRASIRd

SuJ30uUc) Jofejp sousisjucd

A hAAA A A A Ak A A

"pISY
15e2U1I0N Ul Uoielbaiul ABisus Jo Aem a3 U0 SHOYS uiof a30w
~04d 0} SI DUIIBJUOY [PUORBUIRIUT B3 JO dARIR(GO Jofelu syt

*suopeziueblio [PUORUIRIUI PUB S3LIUNOD PR)SaIIUl BL |8
10 SHIOYS UOWWOD Ag Pajeald 9q Ajuc ued uoibal ayy Ui uonelb
-23u Ablaua _mcommEmE_ 10 AB31enS X9|dwod e yong .&omum
J2UI0 pue (edfjod ‘|eros o1uouod9 paje[al Syl g S19310.
19MOd DLIID9P 312J0U0D pue saLasnpul AIDLIBR JUBIBHIP 10}
Aojjod paaibe a3 Ajuo J0U UOIIRIBPISUOI OJul 9)E) PINOYS UdIUM
AB33es x3|dwod Juiol B S1eI0GRjE 0} PEdU B S| 24ay] alojetauL

2152 SWa|q0:d [2IUSWUOIIAUS JO UOHN|OS SR [|iM pue Ajjige) i
Aiddns ABssus o JuswRACd] “SIa111ed ABIBUS JO ISOD Ul 958310
-8p 0 pesy [jIM uoibau 3y Ul aImonselul ADinoaje s1eisiaul
10 UOBLLIOS "S904n0Sa4 1940 pue Joge| "[eUBUL i8u) YIIM Ael
“usWadWod Ajjeninw a1e SSLUNO0D UBISY JSESYLION ‘sepisag
-300|d Sa¥E] 0SB $81.AUN0D Buotue uoNdWNSUOD [Pny pue AidLpsPR
10 AJISI2AIP [RUOSERS "S3LAUN0d snoueA Buoule sbueydxs pue
Jiodsuen ony pue ABisus Jo Ajissadau pue uoifas au3 jo Ao
-11197 8y} 120 uondwnsuod JIL} pue ss2.nossl Abisua Jo uop
-NGLASIP USABUN AG pasned S| 3] 'aouenodu) (B3l JO St Salipunod
A<mzw UeISY 15ERULION Jo uopelbaul Abisus jo welqold syl

a2doDg 3dU3IBJUOD

 000ZVANIE  000Z-0S3M




THEAST ASIA MARKET REPOR

(F-5

Putting the pieces together

BY RICHARD MOG

ASEAN energy ministers, at their annual meet-
ing in Hanoi, in early July this year, announced
plans to accelerate construction of a regional
energy grid. An integrated ASEAN-wide electric-
ity transmission grid and natural gas network, it
is hoped, will eventually link all ASEAN member
states, and also reach into Yunnan, in southern
China. Despite the huge amount of investment
needed for the project, completion of both sys-
tems is being accelerated ahead of the original
target date, 2020.

Master plans for pipeline and grid connec-
tions are being fast-tracked for submission to
ASEAN energy ministers at their next annual
meeting, in July 2001. A task force has been
formed to look into technical problems, regu-
latory issues, and a trading format for cross-
border marketing of power. Future energy se-
curity in ASEAN is seen in terms of source
diversification, infrastructure development and
efficiency.

18 Electricity International August 2000

INVESTMENT & DEVELOPMENT
Known as the ASEAN Power Grid (APG), the ten-
nation interconnection will integrate power trans-
mission throughout peninsula Southeast Asia,
and eventually include offshore Indonesia and the
Philippines. Capital expenditure to the tune of over
US$90 billion is forecast by 2005. G.A. Delgado,
Chief Executive Officer of the Philippines National
Power Corporation (NAPOQCOR), points out: “On
a technical level, it will provide new engineering
challenges and opportunities in the power trans-
mission technology such as HVDC, EHV and
submarine cables” .

According to a World Bank analysis, the APG
will save at least US$10 billion in funding the capi-
tal cost of power stations and transmission sys-
temns throughout the ASEAN countries. At the be-
ginning of 1999, the Jakarta-based ASEAN Cen-
tre for Energy (ACE) opened to coordinate project
development.

The ASEAN Plan of Action for Energy Coop-
eration (APAEC) 1999-2004 was approved at the

east Asian integration

sia’s economic crisis, sparked-off in July 1997
y the devaluation of the Thai haht, halted
alcyon years of surging expansion and tripped
he breaker on international funding of
ambitious development schemes in industry and
infrastructure. However, after a number of
spluttering efforts to revive Southeast Asia’s
2conomy, there are now signs that the damage
is beginning to be repaired and the region is
inding itself on a much more even keel.

- Electricity International reports.

17" ASEAN Ministers of Energy Meeting
(AMEM), on 3 July 1999, in Bangkok. The Heads
of ASEAN Power Utilities and Authorities
(HAPUA) chief executives, at their 16" annual
meeting in Chiang Mai in April 2000, outlined
practical initiatives in response to ministerial
policy. Altogether, HAPUA and ACE are to focus
on six regional energy-related programmes:

* ASEAN Power Grid (APG);

» Trans-ASEAN Gas Pipeline (TAG);

* Energy Efficiency & Conservation;

* New & Renewable Sources Of Energy;

+ Coal as a Fuel for Energy Production; and

* Regional Energy Outlook, Energy Policy &
Environmental Analysis.

Each of the six programme area is maiched with a
corresponding subsector organisation of ASEAN:

* Heads of ASEAN Power Ultilities/Authorities
(HAPUAY;
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ASEAN INTERCONNECTION PROJECT

PENINSULAR MALAYSIA - SINGAPORE
PENINSULAR MALAYSIA — THAILAND
PENINSULAR MALAYSIA — SARAWAK
PENINSULAR MALAYSIA - SUMATRA
SINGAPORE - BATAM

SARAWAK - WEST KALIMANTAN
SABAH - PHILIPPINES

SARAWAK - BRUNEI - SABAH
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The Eight ASEAN Power Interconnection Project
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Regional Grid Projects

Connecting
A CONTINENT

In recent years, the demand for electricity in the Asian region
has far outstripped supply. As such, there is a need for rapid
expansion of generation and distribution facilities to meet this
ever increasing need for power. The construction of transmission
grids across the region is now high on the agenda and will be
fundamental in meeting-the growing demand. Anne-Marie Misconi
and Corinna Tey report on what is being done to initiate and
improve Asia’s power network.

he increase in demand, as discussed at
T the recent 15" Meeting of the Heads of
ASEAN Power Utilities/ Authorities
(HAPUA), could be an indication that the
econormic situation in Asia is on the road to
recovery. HAPUA XV is lending its support
to building up electricity capacity by increas-
ing the number of the ASEAN Interconnec-
* tion Projects from ten to 14 this year. The new
projects are those linking Thailand-Myanmar,
Vietnam-Cambodia, Laos-Cambodia and
Thailand-Cambodia.

Such trans-border grid projects are a
boom for these countries, as some of them
have emerged as potential growth centres in
the Asia-Pacific region. The interconnection
of grids will not only reduce the needed ca-
pacity through effective sharing of reserves,
but also enable the deferment of additional
baseload plants and lower production cost as
a result of the overall pooling-of resources.
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ENERGY DEVELOPMENTS IN ASIA
If current trends in the power industry are
anything to go by, it is clear that Asian gov-
ernments - as elsewhere - are progressively
deregulating the power industry and priva-
tising utilities. They seek to reduce their in-
volvement in large power infrastructure
projects by encouraging large-scale private
sector investment and power project owner-
ship. In the region’s developing countries, it
is hoped that liberalising regulations would
not only ensure efficient financing, but also
deliver the additional capacity required.
Such reforms are crucial, since Asia (es-
pecially among the weaker economies) has
to struggle with an energy shortfall, usu-
ally in the form of frequent, costly and

Asian Power - August 1999 13




gﬁmﬁ.ﬂﬁﬁh
) TR

e

,v (s §‘§x§,

ULl ‘E.wx&..wm_,évxme W +o x@W NW

(F-4) Suo _ uomcco?_ ouc _ mumpm..mv: |



00008428 0000998 0000ELS 00005128~ {00018~ |03 0%
S P e S5

000'065°01$ {0000BOES 1000012 12§ |0000GLZ 0G0061e$ [ 000081 1§ | UOROBULGIASIU] UIGIIM
000'0LEELS |O00OFLES  {0000v6 128 J0% 0% 000081¥1§ | UORSULGSI=IU] INCTTIN

uedep 8910y LI Ts) ®iiaqig 19STUD 4 ELLTY

1800 UDIJRIBUSY (BRUUY

0°00L ) ‘

000'006'£G$] UO1OLUUO2IBIU| LILTIM

§ 000°002 £ G§{uci3oeulioosiu) INOLIIA
u 3500 |e30 ]

000°0I$:31u0 joupung ut pot.ed jesy Bulyg ut Jsuming ul sseuijysnoug- ¢-9sen> m:OnﬂovﬂcOQ.nwu.c“ 931el}siajuj
1800 je3ied) jenuuy: ( ) *

(64>



MIIAIIAQ YL

V'S ‘dnoin %@ucm [BUOIIBUIDIU] UOISUIYSB A
'V Auoyiuy “TIEHIYNHD

NOLLN'TOS VT ISH.D |
‘HNITIOUd AT SV LSTN INAOUV. T

HHAMSNY HH.L SI LI
‘WHTHOUd THL LON SI AINOIN

§661 1290 0oL
$$9.1300)) 319U PIIOA YIg]

Col-HD



