No0.109 June 2001

FRI



takeishi@fri.fujitsu.co.jp

2000 3

1 2003

10



2003

2007
2003

2003

6,000

E- NN CC I \C I V)

© N o o

12
12
13



VI.

. 2003

15
15
18
19
20

23
23
24
25
26
27

28
28
29

32

32

32

35
38

39



Flowgate A

5 /MW

100 /MW

Flowgate B l:
1

Flowgate C Q
y

15 /MW

MW x

APX

13

1970

Flow Gate A
M

o8N
Flow Gate B
MW

MWx MW x

GDP

30

2000

19

40



GDP

100%

80%

60%

40%

20%

0%

1970 1985 2000

14

20



15

NTT

21




NTT

22




2000 10

23









Independent System Operator




444444



40

60

21

16

28

ISO

NRC
PECO

PPS IPP

Independent System Operator



2000 10
22
1975 2000
3
5.32

2003

kWh

2000 3

4.43

29

2,239

6.18

kWh

8.9

2000

10



10 5 2

12 4,700 1
1,000
12 88
2,500 12 3
750 10
< >
kWh

35

30 |

15

10 -

o

500 1000 1500 2000
kwh

2,000
2003

30



2003

31



2003

2001
EU
2003
2005
EU

PIM

WTO

3 2003 6,000 50 W

32



24

2003

2005
2007

6,000

33



-« — — —




mr-

KL
KE
LE
EE
YL
YE

<<<=<=<=<ga<ag

KL
KE
LE
YL
YE

<<<=<=<ga<agq

KL
KE
LE
YL

<<<<aga<agq

~<
=<
m

-31.356016
0.59279096
22.2231623

6.666352
145641712
1.08825914
-1.9873444
-0.9009726
-3.2685239
2.63421776
29.7145301

0.57569406
1.77611955
26.1519631
2.74100033
-1.1619738
0.27086566
-0.4197072

-1.359237
-0.1643326
-167.22006

-2.4536195
2.80540904
66.2305627
7.59913683
-1.4700649
0.32281874
-1.4210196
-4.1723312
1.04173162
-452.35552

7.1611
0.0269
16116
0.2965
0.3966
5.5396
1.4536
1.5800
4.3360
0.9454
0.0955

0.9709

0.0028
1.0447
2.6973
0.1293
0.8010
1.6157
0.0728
0.6369
0.0043
2.1498

0.9133

0.0281
2.0025
20.2455
0.5794
0.8335
0.3759
0.8724
17.4993
0.2102
5.5490

0.9516

2.6760
0.1639
1.2695
0.5445
0.6297
2.3536
1.2056
1.2570
2.0823
0.9723
0.3091

0.0525
1.0221
1.6423
0.3596
0.8950
12711
0.2698
0.7980
0.0657
1.4662

0.1676
14151
4.4995
0.7612
0.9129
0.6131
0.9340
4.1832
0.4585
2.3556

35

0.0190
0.8723
0.2265
0.5953
0.5398
0.0350
0.2494
0.2309
0.0576
0.3486
0.7622

0.9589
0.3241
0.1228
0.7245
0.3859
0.2244
0.7913
0.4382
0.9485
0.1647

0.8693
0.1789
0.0005
0.4592
0.3767
0.5496
0.3661
0.0009
0.6537
0.0336

**1%

**

**

*5%

11.71737
3.617227
17.50582
12.24243
2.312758
0.462374
1.648377
0.716783
1.569665
2.709223
96.14638

10.96331
1.737696
15.92361
7.623141
1.298336
0.213092
1.555725

1.70321
2.499536
114.0491

14.64396
1.982506
14.71953
9.983592
1.610256
0.526529
1521363
0.997399
2.272245
192.0314



mr-

KL
KE
LE
YL
YE

<<<=<=<gaga=<agq

KL
KE
LE
EE
YL
YE

<<<=<=<=<ga<ag

KL
KE
LE
YL

<<<<aga<agq

~<
=<
m

16.1722363

0.632023
22.7078828
11.2634693
-1.1288384
-0.4564981
-0.3484658
-0.4973939
-0.1457732
-309.28218

-1.7775127
2.35958206
41.9173077
-9.5410641
-1.1733969
0.23866655

-1.00159
0.92854517
-3.6877048
157531212
-158.92603

60.3843075
-0.0034505
32.4020791
24.1398198
-3.0447841
-1.7529579
0.27948382
0.81338733
-0.7042794
-749.01667

2.7902
0.3461
2.0458
12.1294
6.3042
3.5556
0.2405
0.1060
0.0321
19.1916

0.9692

0.0527
3.5023
47173
0.7634
1.9075
11661
1.9427
8.7306
7.8775
3.7883
0.7769

0.9641

16.0685
0.0000
12.5942
17.2066
16.4986
13.2063
0.3557
0.7049
0.5398
27.2351

0.9657

1.6704
0.5883
1.4303
3.4827
2.5108
1.8856
0.4904
0.3255
0.1790
4.3808

0.2295
18714
21719
0.8737
13811
1.0799
1.3938
2.9548
2.8067
1.9464
0.8814

4.0086
0.0032
3.5488
4.1481
4.0619
3.6340
0.5964
0.8396
0.7347
5.2187

36

0.1170
0.5657
0.1746
0.0037
0.0249
0.0803
0.6314
0.7496
0.8605
0.0006

0.8221
0.0840
0.0490
0.3981
0.1905
0.2998
0.1867
0.0112
0.0148
0.0736
0.3941

0.0013
0.9975
0.0032
0.0010
0.0012
0.0027
0.5604
0.4152
0.4746
0.0001

**

**

**

**

**

**

**

**

9.681791
1.074272
15.87612
3.234098
0.449591
0.242094
0.710552
1.527903

0.8142
70.59914

7.745766
1.260836
19.29947
10.91985
0.849599
0.221017
0.718592
0.314254
1.313901

0.80936
180.3089

15.06385
1.080436

9.13034
5.819516
0.749605
0.482371
0.468591
0.968768
0.958568
143.5248



KL
KE
LE
YL
YE

<<<=<=<gaga=<agq

KL
KE
YK
YL
YE

<<=<=<=<gaaQ9

14.5215325
2.37089296
448204523
7.79593605
-2.1721684
-0.1659863
-0.3931343

-2.346342

-0.185918
-387.58162

-34.176858
8.62240166
-5.0562996
0.54741337
0.82777879
3.76391699
-2.9613372
-0.8856394
188.121627

4.14349348
55.7349229
2.35772979
-1.6070231
0.40797787

-1.340598
1.88226799
-3.4993171
158231168

-364.8305

5.7753
9.7745
17.9511
2.9107
18.5724
0.7218
0.9082
4.0444
0.0328
22.9063

0.9185

11.5694
0.6166
0.7930
0.6401
8.1814
5.2989

10.2832
0.7067
2.7240

0.9307

0.0824
4.2877
0.1128
1.0287
0.9669
2.6821
0.9526
3.9516
1.9820
2.3763

0.9206

2.4032
2.4030
4.2369
1.7061
4.3096
0.8496
0.9530
2.0111
0.1810
4.7860

34014
0.7852
0.8905
0.8000
2.8603
2.3019
3.2067
0.8406
1.6505

0.2871
2.0707
0.3358
1.0143
0.9833
1.6377
0.9760
1.9879
14078
15415

37

0.0307
0.0307
0.0008
0.1101
0.0007
0.4098
0.3568
0.0640
0.8589
0.0003

0.0039
0.4446
0.3872
0.4362
0.0119
0.0361
0.0059
0.4137
0.1196

0.7783
0.0574
0.7420
0.3277
0.3421
0.1238
0.3456
0.0667
0.1810
0.1455

**

**

**

**

**

6.042643
0.986635
10.57866

4.5695
0.504034
0.195373
0.412523
1166713
1.027081
80.98153

10.04794

10.9809
5.677884
0.684239
0.289401

1.63511
0.923471
1.053527
113.9819

14.43342
26.91627

7.02067

1.58443
0.414906
0.818577
1.928483
1.760333
1.123924
236.6673



a -0.0692941  0.0451  0.2124  0.8402 0.326227

y YK 0.01450556  0.0389  0.1971  0.8515 0.073585
y YL 0.08362729  3.0523  1.7471  0.1411 0.047867
y YE -0.0011168  0.0075  0.0865  0.9344 0.012913

8.30876598 155098  3.9382  0.0110 * 2.109761

0.9672

( 2001

2010

2002

2010

38



2000
1999
1995
2000
1996
1999
1998

OECD

2000

2001 3

2001

2001 2

2000

1975 2000
1997
1999
2000

NTT
NTT
1994
2000
1 1998
1996
10 1996
1996
Q&A
Q&A

39



2000

1998
2000
2000
1999
NIRA No0.950068 1995
1999
1997
1996
1998
1999
1993

Allen, Eric and Majija Llic 1999 “Price-Based Commitment Decisions in the Electricity
market” Springer

Banks, Ferdinand E. 2000 “Energy Economics : A Modern Introduction” Kluwer
Academic Publishers

Bergman, Lar et al. 1999 “A Euopean Market for Electricity?” Center for Economic
Policy Research, London UK http://www.cepr.org

Bolland, Eric J. and Charles W Hofer 1998 “Future Firms” Oxford University Press

Brown, Stephen J. and David S. Sibley 1986 “The Theory of Public Utility Pricing”

Chambers, Ann 1999 “Merchant Power” PennWell

Chambers, Ann 1999 “Power Primer” PennWell

Chambers, Ann 1998 “Power Brading” PennWell

Christensen, Peter C. 1996“Retail Wheeling” PennWell

Einhorn, Michael A. 1994 “From Regulation to Competition : New Frontiers in

Electricity Markets” Kluwer Academic Publishers

Ernest, John 1994 “Whose Utility? The social impact of public utility privatization and
regulation in Britain” Open University Press

Errera, Steven and Stewart L. Brown 1999 “Trading Energy Futures & Options”
PennWell

Ferrey, Steven 2000 “The New Rules, A Guide to Electric Market Regulation” PennWell

Forsund, Finn R. and Lennart Hjalmarsson, 1987 “Analyses of Industrial Structure, A

Putty-Clay Approach” The Industrial Institute for Economic and Social Research

40



Foster, C.D. 1992 “Privatization, Public Ownership and the Regulation of Natural
monopoly” BlackWell

Gellings, Clark W. 1997 “Effective Power marketing” PennWell

Gellings, Clark W. 1994 “utility Marketing Strategies: Competition and the Economy”
The Fairmont Press

Helm, Dieter and Tim Jenkinson 1998 “Competition in Regulated Industries” Oxford
University Press

Hirsh, Richard F. 1999 “Power Loss, The Origins of Deregulation and Restructuring in
the American Electric Utility System” The MIT Press

Joskow, Paul L. and Richard Schmalensee 1983 “Markets for Power : An Analysis of
Electric Utility Deregulation” The MIT Press

Midttun, Atle 1997 “European Electricity System in Transition” Elsevier

OECD IEA 1999 “Electricity Market Reform, An IEA Handbook” OECD IEA

Oren, Shmuel S. and Stephen A. Smith 1993 “Service Opportunities for Electric
Utilities: Creating Differentiated Products” Kluwer Academic Publishers

Patterson, Walt 1999 “Transforming Electricity” The Royal Institute of International
Affairs

Pollitt. Michael G. 1995 “Ownership and Performance in Electric Utilities, The
International Evidence on Privatization and Efficiency” Oxford University Press for
the Oxford Institute for Energy Studies

Roberts, Jane, David Elliott and Trevor Houghton 1991 “Privatising Electricity, The
Politics of Power” Belhaven Press

Schrock, Derek W. 1997 “Load Shape Development” PennWell

Studebaker, Joha M. 1998 “Utility Negotiating Strategies for End-Users” PennWell

Surrey, John 1997 “The British Electricity Experiment, Privatization ; The record, The
issues, The lessons” Earthscan Publications Ltd, London

Treat, John Elting 2000 “Energy Futures, Trading Opportunities” 3™ Edition, PennWell

Waterson, Michael 1988 “Regulation of the Firm and Natural Monopoly” Basil

Blackwell

URL
http://www.fepc.or.jp/

http://www.shimbun.denki.or.jp/publish/index.html

http://www.hepco.co.jp/japanese/index.html

41



http://www.tohoku-epco.co.jp/
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Other Agencies

California Power Exchange
Government/Regulatory Agencies
State of California

California Energy Commission
California Public Utilities Commission
California Electricity Oversight Board
Federal Energy Regulatory Commission
California Governor Gray Davis
California Air Resources Board
Investor Owned Utilities

Pacific Gas & Electric

San Diego Gas & Electric

Southern California Edison

Electric Industry Links

Automated Power Exchange, Inc.
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Bonneville Power Administration

California Polar Power Brokers

Electric Power Research Institute (EPRI)

North American Electric Reliability Council (NERC)
Northern California Power Agency

tsin.com

OASIS Nodes in the WSCC (tsin)

Western States Coordinating Council (WSCC)

Electric Reliability Council of Texas (ERCOT)

Midwest ISO

ISO New England

PJM Interconnection

New York 1SO

Power Marketing Association Online

Electric Industry Restructuring

Smithsonian Institution: Powering a Generation of Change
C.H. Guernsey & Company's Electric Restructuring Links
Status of State Electric Industry Restructuring Activity
Energy Education

Energy Quest (California Department of Energy)
University of California Energy Institute

California Energy Maps (California Energy Commission)

http://www.energy.ca.gov/maps/index.html
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