2.1.3.

2.1.3.1.
17
18
19
1982
CDEC
20
area de
influencia
21
Colbln Transelec Endesa
1994 Transelec ColbUn
21 Colbln
Transelec 16 Colbln Transelec
Transelec
Colbln 10.5 Colbln
17" Bouille, Dubrovsky, and Maurer (2001, pp. 10-1)
Rufin (1999)
18 2 revolutionary or evolutionary Dussan (1996, p. 19)
1" Millan, Lora, and Micco 2001, p. 4
2 Rufin  1999,p.20 CNE
SEC CNE

21

Mensaje de S.E. el Presidente de la Reptiblica con el que se inicia un proyecto de ley que
regula sistemas de transporte de energia eléctrica, establece un Nuevo regime de trarifas para sistemas eléctricos medianos e
introduce las adecuacine que indica a la ley general de servicios eléctricos, Santiago, May 6, 2002, pp.11-12
Rufin 1999, p.20
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22

CDEC
1998 —99
CDEC

CDEC

2 Soto 1999, pp. 41-2

23

2% Fischer and Galetovic 2000, p. 5

3 CDEC
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2.1.31

1991 1982 1997
3
ETESA
5
82
2 180 1 ETESA
88
6 ETESA
100 ETESA
Segba Ayee
(1986-1996) 51
Hidronor
49
93
Instituto

de Recursos Hidraulicos y
Electrificacion: IRHE 20

6 2
1 1 2
159 160
CNE 1996 26
ENRE: Ente National Reglador de ERSP
la Electricidad Superintendencia de Electricidad y
Combustibles: SEC
WEM
ETESA
CAMMESA
ENRE 54
56
30 15
62
31 69 83 94
ENRE
32
78
CNE COPE
SE
38
5 ETESA
2000 SE
6 ETESA
28
Oficina de
Consejo CNE 1994 Electrificacion Rural: OER

Federal de la Energia FEléctrica, Programa de OER

CFEE Electrificacion Rural 99

FNEE 40

(Fondo de Inversion

2-50




Fondo para SERPLAC Social: FIS)
el Desarrollo Eléctrico
70
FNDR
/
2 2MW
/ (107 )
ENRE
ERSP (1t )
CNE ETESA
ETESA
106  ETESA
112
96
CND
2 97
98
CNE
4
1 100km
VAD ENRE
40 VAD
5
42
2.1.3.2.
1970 1982
2MW
2MW 3
2000 SIC
60 40
26 36
SIC SING
Centro de Despacho Economico de Carga
CDEC CDEC
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1988

72 81 SIC
50%
SIC
SING 1998 1999
SING
SIC
2
2.1.31
‘ ENDESA ‘ ‘ Cofbun ‘ :‘ ‘ Edelnor ‘ ‘ Tocopilla ‘ :
‘ Pehuenche ‘ ‘ Pangue ‘ ‘ Gener ‘ ‘ Norgener ‘ ‘ Celta ‘
‘ san Isidro H Guacolda ‘
A 26
' »
SIC SING
CDEC Transelec Sintranor
Endesa ‘ ‘ ‘ EndInor H ‘
2 %0
A
— ‘ Edelnor ‘ ‘ Elecda ‘ |
Conafe ‘ ‘Chllqumta‘ ‘ CGE ‘ ‘ Rio Maipo ‘ i
A 34
v
2.1.3.3.
1980 1989
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1991

24065
1992 1995
1992 Whole
Sale Electricity Market: WEM WEM CAMMESA
WEM 2000
WEM 40%
30KW Bulk User
30KW Captive User
Bulk User  Captive User 20 80
Long Term Power Purchase Agreement
2003 11 43
30kW
CAMMESA
Transner 5
2003 11 65
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2.1.3-2

6 12 4
Segba Ayee
5 Nucleoelectrico Argentina, S.A.
Segba Conea
43 2003 11
WEM  Cammesa
Transner 5
Segba Ayee Hydronor Segba Ayee Hydronor
¢ v
3 48
Segbar 51
51 2003 11

Cammesa

Cammesa

2.1.3.4.

2003

60

2002

IRHE

1998

7

IRHE Instituto de Recursos Hidraulicos y Electrificacion

4

EDEMET EDECHI

2 5

EDEMET 4.75% EDECHI  3.49% Elektra

EDEMET 0.79%

2003 1
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1

ETESA

40

ETESA

100
2002

2002 7 12

6

EDECHI

5.45%

3

Electra

1998

-0.71% Elektra

25 30%

+0.09%



ETESA

5 ETESA
2002 2
2.1.3-3
Fortuna, S.A. AES PANAMA, S.A. Bahia Los Minas, S.A. Pedregal Power Co.
300MW 240MW 253MW S55SMW
El Paso Energy AES Corp. Enron International El Paso Energy
Hydro Quebec
PAN AM Generating Ltc. Petro Electrica de Panama COPESA
96MW 60MW 46MW
Dynergy Equitable
Resources, Inc
v \4 \4 \ 4 \4 \4 \4
ETESA 100
[
A 4 v \ 4
EDE EDE EDE
Electra Noreste, S.A Metro-Oeste, S A EDEMET Chiriqui, SSA EDECHI v
3LIMW 5.4MW 500kW
Constellation Power Union Fenosa Union Fenosa
v v v
2.1.34
5 -
SB SO SO
ETESA
SB
SO
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2.1.4. EU
214.1. EU
(1) EU
1) EU
1996 12 19 EU Directive96/92/EC
1999 2
4,000 kWh
2003 2 33% 900 kWh
EU EU
2002 11
EU 2.1.4-1
EU 2003 6 EU
EU
EU 2007
21.4-1 EU 2002 11 25
. 2004 7 2007
e 2006
[ ]
J CO2
. 2004 7 2007 7
e EU
[ ]
European Union
Directive96/92/EC TPA
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SB TPA
TPA NTPA TPA RTPA

2.1.4-2

NTPA  Negotiated Third
Party Access

RTPA Regulated Third
Party Access

SB
SB Single Buyer

European Union

EU TPA
RTPA

)

3 2.1.4-1
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®3)
EU

RTE

2.14-3

TSO

2.14-1
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2.1.4-3

TSO

Verbund-Austrian Power Grid
GmbH (APG)

Parking 12, A-1010 Wien,
www.apg.at

ELIA
Bd. de I'Empereur 20, B-1000
Brussel, www.elia.be

Elkraft System a.m.b.a
Lautruphej 7, DK-2750 Ballerup,
www.elkraft-system.dk

Powergrid-Tiroler
Wasserkraftwerke AG
Eduard-Wallnoéfer-Platz 2, A-6010
Innsbruck, www.powergrid.at

Eltra
Fjordvejen 1-11, DK-7000
Ferdericia, www.eltra.dk

Vorarlberger Kraftwerke AG
Weidachstraie 6, A-6901 Bregenz,
www.vkw.at

Elektrizitats-Control GmbH
Kaérntnerring 5-7/7, A-1010 Wien,
www.e-control.at

Commission de Regulation de
I'Electricite et du Gas (CREG)
Rue Wiertz 50, B-1050 Bruxelles,
www.creg.be

Danish Energy Regulatory
Authority (Energitilsynet)
Norregade 49, DK-1165 Kobenhavn,
www.ks.dk

RTPA

RTPA NTPA RTPA
"Technical and organizational rules
for carriers and users of distribution .
"Market Regulations"

and transmission networks"
("Tecnische und organisatorische
Regeln fiir Betreiber und Benutzer
von Verteil-und Ubertragungsnetze"-
TRO)

(Markedforskrifter")
Grid Code NORDEL

Alpen Adria Power exchange

Nord Pool

TSO

Fingrid Oyj
Arkadiankatu 23B, P.O:BOX 530,
FIN-00101 Helsinki, www.fingrid.fi

Reseau de Transport Electricite
(RTE)

34-40, rue Henri Regnault, F-92068
Paris la Défense Cedex 48

Bewag AG
Puschkinallee 52, D-12435 Berlin,
www.bewag.com

EnBW Transportnetze AG
Kriegsbergstraf3e 32, Postfach
101362, D-70012 Stuttgart,
www.tnghsl-enbw.de

Hamburgische Electricitats-Werke
AG (HEW)

Uberseering 12, D-22297 Hamburg,
www.hew.de

E.ON Nets GmbH
Luitpoldplatz 5, D-95444 Bayreuth,
WWW.eon-energie.com

VEAG Vereinigte Energiewerke
AG

Chausseestr. 23, D-10115 Berlin,
www. Veag.de

The Energy Market Authority
Eteleinen Makasiinikatu 4, FIN-
00130 Helsinki,

www.energiamarkkinavirasto.fi

Commission de Régulation de
I'Electrité (CRE)

149, rue de Longchamp, F-75116
Paris, www.cre.fr

RTPA RTPA NTPA
"General connection terms of Fingrid

Oyj's grid" (Fingrid Oyj:N Yleiset

Liittymisehdot") Different contracts for import, export

"Fingrid Oyj's main grid service and transits of electricity; "Gridcode 2000";

conditions, 1.1.1999" (Fingrid Oyj:
N Kantaverkopalveluehdot
1.1.1999")

Grid Code NORDEL

"RTE-Balancing-Market-Rules";
"Network code" ("Code de Reseau")

"Associations' Agreement 2" ("Verbd
ndeverinbarung 2")

Nord Pool

Powernext SA

European Energy Exchange (EEX)
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TSO

2.1.4-3

The National Grid Company plc
(NGC)

Kirby Corner Road, Coventry CV4
8JY, www.nationalgrid.com/uk

Public Power Corporation-
Hellenic Transmission System
Operator

22, Asklipiou str, GR-14565
Krioneri, www.dei.gr

Electricity Suppy Board
Lr. Fitzwilliam St, IR-Dublin 2,
www.esb.ie

Northern Ireland Electricity plc
(NIE)

120 Malone Road, Belfast BT9 5HT,
www.nie.co.uk

Scottish & Southern Energy plc
(SSE)

200 Dunkeld Road, Perth PH1 3AQ,
www.scottish-southern.co.uk

Scottish Power (SP)
1 Atlantic Quay, Glasgpw G2 8SP,
www.scottishpower.com

&

Office for Gas and Electricity
Markets (Ofgem)

9 Millband, London, SW1P3GE,
www.ofgem.gov.uk

Office for Regulation of Electricity
and Gas (OFREG)

Brookmount Buildings, 42 Fountain
Street, Belfast, BT1 5EE,
http://ofreg.nics.gov.uk

RAE-Regulatory Authority for
Energy

Panepiothmiou 69 Kai Aiolou, GR-
Athens, www.rae.gr

Commission for Electricity
Regulation (CER)

5-9 South Frederick Street-1floor,
IR-Dublin 2, www.cer.ie

RTPA

RTPA

RTPA

& : Balancing
& Settlement Code, Grid Code
(NGC)

: Settlement Agreement
for Scotland, Grid Codes (SP and
SSE)

: administered
arrangements (NIE)

"Operating code; "Transmission
Connection Agreement" ; "Detailed
Definition and Description of
Electricity System Trading
Arrangements in Greece"

"Grid Code"

. UKPX,
APX, IPE

Gestore della rete di trasmissione
nazionale S.p.A. (GRTN)

Cegedel S.A.

Tennet b.v.

"Electricity Market Rules"
("Disciplina del mercato elettrico")

TSO Viale Maresciallo Pilsudski, 92, I- 2 Rue Thomas Edison, L-1445 Utrechtseweg 310, NL-6812
. Strassen, www.cegedel.lu Arnhem, www.tennet.org
00197 Roma, www.grtn.it
ENEL SOTEL

Autorita per I'Energia Elettrica e [Institut Luxembourgeois de Ré Dienst Uitvoering en toezicht
il Gas gulation Energie (Dte)
Piazza Cavour, 1-20121 Milano, 45a, avenue Monterey, L-2922 P.O.Box 16326, NL-2500 BH The
www.autorita.energia.it Luxembourg, www.ilr.lu Hague, www.dte.nl
RTPA »SB RTPA RTPA
"Technical rules for connection"
("Regole Techniche Di

/ Connessione"), N/A "gridcode" (Netcode)

Gestore del Mercato

Amsterdam Power Exchange
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2.1.4-3

Statnett SF Rede Eléctrica Nacional, S.A. Red Eléctrica Espana-
TS0 P.O.Box 5192 Majorstua, N-0302 Av. Estados Unidos da América, 55, P del Conde de los Galtgnes, 177, E-
Oslo, www.statnett.no P-1749 061 Lisboa, www.ren.pt 28109 Alcobendas Madrid,
WWWw.ree.es
Norwegian Water Resources and |Entidade Reguladora Sector Elé Comisién Nacional de Energia
Energy Directorate (NVE) ctrico (ERSE) (CNE)
Middelthunsgate 29, P.O.Box 5091 |Edificio Restelo-Rua Dom Cristovao Marqués del Duero, 4 E-28001
Majorstua, N-0301 Oslo, da Gaman 1-3 ,P-1400-113 . §
X Madrid, www.cne.es
WWW.nve.no Lisboa, www.erse.pt
RTPA RTPA RTPA
"Access to the networks and the
Interconnections code"
("Regulamento de acesso as redes e a|"Electricity Market Rules" (Reglas
/ "gridcode" ("Netcode") s interligacoes"); del Mercado de Produccion de Energ
"Rules for system management" ia Eléctrica")
("Manual de Procedimentos do
Gestor de Sistema'")
Amsterdam Power Exchange TSO
(AmPX) COMEESA) COMEESA

Sevenska Kraftnat
P.O.Box 526, SE-16215 Villingby,
www.svk.se

Atel-Aara Tessin AG
Bahnhofsquai 12, CH-4601 Olten,
www.atel.ch

BKW-FMB Energia AG
Viktoriaplatz 2, CH-3000 Bern 25,
www.bkw.ch

Centralschweizerische Kraftwerke
(CKW)

Hirschengraben 33, CH-6002
Luzern, www.ckw.ch

Elektrizitats-Gesellschaft
Laufenburg AG (EGL)

TS0 Postfach, CH-5080 Laufenburg,

www.egl.ch
EOS-Energie Ouest Suisse
Place de la gare 12, CH-1001
Lausanne, www.eos-gd.ch
EWZ Elektrizitatswerk der Stadt
Zirich
Postfach, CH-8050 Ziirich,
www.ewz.ch
Nordostschweizerische Kraftwerke
(NOK)
Parkstrasse 23, Ch-5401 Baden,
www.nok.ch

Swedish National Energy

Administration - Office of the . .

Electricity and Gas Regulator Schiedskommission

P.0.Box 310, S-631 04 Eskilstuna,

www.stemk.se

RTPA RTPA
"General agreement conditions for
use of the main grid" ("Allménna
/ Avtalsvillkor for Nyttjande av Stamn
itet")
Grid Code (NORDEL

Nord Pool

European Commission, “Analysis of Electricity Network Capacities and Identification of Congestion”
(December 2001)
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2.1.4.2.

1)

2001 3 27
RTPA NETA
1989
1990 4 11
25
NETA NGC
OTC
UKPX APXUK IPE 3
1990 4 1,000kW
1999
4
Ofgem DTI
BETTA Energy Bill
2003 11 27 House of Lords
BETTA 2005 4

)
89
2.1.4-2

12 REC
25 2 National Power PowerGen
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NETA

2.1.4-2 89
|
|
|
| Innogy Holdings
. National Power < gy g
|
. International Power
CEGB |::> Powergen
| British Energy
| Nuclear Electric -
. Magnox Generating
i
National Grid > National Grid
. Company Company
Area Boards |:|>
. 12
12 |:>
|

(3
1)
NETA 30
NGC
NGC  100%
Elexon?® BSC
% NGC

Elexon
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NGC
NGC

2.14-3 NETA

2.1.4-3 NETA

Gate closure

Elexon
2)
NETA 2
(a) Physical Notifications
trading period 30 11
27 BM 28
m 5 kW
7 BM BM 28

28
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30 NGC

Physical Notification

1 ”Gate Closure”

BM Gate Closure NGC BM

(b) Final Physical Notifications
BM Gate Closure BM

NGC Gate Closure

Gate Closure
Trading Party Energy
Contract Volumes  Gate Closure BSC Energy
Contract Volume Aggregation Agent ECVAA
Final Physical Notification Gate Closure NGC
BM BM

Energy Contract Volume

BSC
Elexon
BSC BSC
Elexon
BSC
BSC BSC
2.1.4-4
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2.1.4-4 BSC

BSC Agent

Funds Administration Agent FAA

Logica EPFAL

Settlement Administration Agent SAA

Balancing Mechanism Reporting Agent BMRA

Energy Contract Volume Aggregation Agent
ECVAA

Central Data Collection Agent CDCA

Technical Assurance Agent TAA

Central Registration Agent CRA

Logica Consortium

Supplier Volume Allocation Agent SVAA

Cap Gemini Ernst & Young

Teleswitch Data Service Agent TDSA

Profile Administrator PrA

Electricity Association Servicec Limited

BSC Auditor

Certification Agent

PricewaterhouseCoopers

Elexon, "BSC Summary — Section E: BSC Agents”

trading period 1

Final Physical Notifications

NGC
SSP  System

BM

3)
NGC
Gate Closure NGC
Gate Closure
BM
NGC
”cash-out prices”
SBP System Buy Price
Sell Price
29
SBP
SSP
BM
4) BSUoS
NGC
NGC

29
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BSUoS

BSUoS
(4)
1)
NGC
NGC 7

2)

O&M

NGC
NGC
NGC

3)

Nuclear Electric
89 CEGB

NGC NGC

BM

TSO NGC Ofgem

Seven Year Statement

Ofgem NGC
NGC

NGC

CEGB Nuclear Electric

Nuclear Electric



Fossil Fuel Levy
Nuclear Electric

Nuclear Electric

segregated fund
2.1.4.3. Nord Pool
(1)
TSO Statnett Fingrid
Svenska Kraftnit Eltra
4 TSO Nord Pool
Nord Pool Stattnet Marked
Svenska Kraftnat 50% 1996
1998 6 1999 7 Eltra
Nord Pool
2001 Nord Pool
Nord Pool Elspot
Eltermin Eloption
Regulating Power Elbas
Norpool Elspot 30
Elspot
Elspot 2.1.4-4
30 Regulating Power Elbas

2-68



2.1.4-4

. O
Statnett S I N\

R

| . .
i : PN
: 5 e S AN
\ a + k.\ ‘\‘
\ \ \
\ | Nordpool fv| \ N
\ I 1 - . \,
\ SAY Y
\.
\
\ Svenska Kraftnat
\ =¥

*i l g“/

2
1992 1
Statens Vattenfallswerk
local authorities
1996 1 electricity legislation
Svenska Kraftnét Stattnet
Marked Nord Pool
1
1999
)

2-69



1)

Svenska Kraftnit
2)
Statnett

(4)

1)

(a) Elspot

Elspot
1 Nord Pool 5
Elweb
Nord Pool
13:00 13:30 Nord Pool
0.IMWh/h 2.1.4-5
24 1 - /
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Price-dependent bid

2.1.4-5 Elspot

Price-independet bid

¢ ericel o | 100 [ 101 | 150 [ 151 | 175 | 176 | 200 [ 201 [2500 \ ericel o 2500 "\
our

1 1-24 | 70 [ 70

2

maour

4 50 | s0 |10 | 10 0 0o | 10| -20] -30 | -30

6
\etc.s

/o

Nord Pool ASA, ”The Nordic Spot Market - The world’s first international spot power exchange”

block bid

supply-side block

Elspot

demand-side block

Elspot

2.1.4-6 Elspot

iz

Blockl

o

Block2

18

Block3

24

Price

Blockbid price

Hour

Block ID| Price | Volume

Block1l 180 200
160 50

Block2 150 -50
180 100

Nord Pool ASA, ”The Nordic Spot Market - The world’s first international spot power exchange”

2.1.4-6

1 ”Block 17
180NOK/MWh
Elspot 160 180NOK/MWh 200MWh/h
250MWh/h 200+50
Nord Pool Elspot 5
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Elspot

160NOK/MWh

block period



ID
Block 1
Block 2
Block 3
Block 4
Block 5

2002 1 30

1
supply-side

(b) Elbas

Hours 1-7 0 7
Hours 8-18 7 18
Hours 19-24 18 24
Hours 1-24 0 24
Hours 8-24 7 24

1 31
flexible hourly bid

Elbas EL-EX Electricity Exchange Ltd. 1999 3

Elbas Elspot

(c) Eltermin
Eltermin
Futures
4 13
3
Forward
8

Eltermin

52

15 30
oM
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Norwegian Futures and Options Clearing House Nord Pool

®)
Y
TSO Statnett
Statnett
2)
Statnett
1 2
3
a) Connection Charge ~ NOK/kW
b) Energy Charge  eore /kWh
Cost of Marginal
Energy Losses
Short-Run Marginal Cost
C) Capacity Charge  ore / kWh
3)
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Customer Value

Customer Value

Performance

2.1.4-7

QoS

N

”performance-based”

Performance

N

W

QoS

30%

M

2003

Customer Value

QoS Quality of Supply

s ’
/, 4‘
// *
7/
/
/
/
/
/
/
/
/
- ’ "
¢ / X A
,I
/
/
e L A *
e
g e
A )
Y
74 * |
<
7S
S s A’
Xy
y e
Performance
Customer Value
2.1.4-7
15%
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2.1.4-8

12
®
®
Customer Value
1 [ J
Customer Value
2.1.4-9 Customer Value
“Customer Value”
“Performance”
‘6Q0S,’
A+B 30%

etc.

Swedish National Energy Administration
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2.1.4.4.

1)
the German Energy Industry Act 1998 4
4 EnBW,
E.ON, RWE, Vattenfall Europe 31 850
Stadtwerk
4
8 9 IPP
EU
VDEW?* BDI
VIK
TSO 6
4
2.1.4-10

3 10 M&A 4
32 VDN
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2.1.4-10

IPP

E.ON, RWE, EnBW, Vattenfall Europe

E.ON Netz, RWE Net, EnBW Transportnetze, Vattenfall Europe

80

E.ON, Vattenfall

D> > > >

2
EU
4
1998 Energiewirtschaftsrecht / -gesetz ~ Energy Economic Law
RWE RWE Net
RWE Plus Dortmund Essen
2



®3)

1)

2000 LPX
2
2001 3
2002 7
(a)
EEX
220kV  380kV
EEX
Blocks
0 24 24
basic load blocks 8 20
peak load blocks
1 Single Hours
0 24 1
2
11 55
(b)
EEX
EEX

EEX
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EEX

LPX EEX

Day Ahead market

2 30
2

2

11 55 12

EEX

EU

EEX

EEX



3
2
Base Load
Base Load
Peak Load
2)
TSO
(@)
TSO
TSO

2
Peak Load
24
8 20
0.01 MWh
Grid Code 2000
TSO
TSO
N-1
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TSO
N-1
(b)
a)
4
1
TSO
BGM
TSO
b)
TSO
BGM
15 TSO
100MW
c)
BGM
14:30 TSO
TSO
TSO
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N-1

15



TSO

d)
TSO

14:30

SMW

BGM

e TSO

TSO BGM

TSO

System Charge

3)

TSO
Primary Control

TSO

TSO
TSO
15
SMW
60
TSO
TSO
BGM
TSO

control energy
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TSO

TSO

TSO

Use of

TSO



33

Secondary Control
...TSO
AFC

Minute Reserve

RegTP

3
TSO RWE net
(4)
1)
Ofgem
EU
2)
TSO

33
34

15
TSO 5
TSO
4 TSO
6
1
Grid Code
FERC
TSO
2001 3
2004 7 2003
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220kV 110kV

N-1
[ ]
TSO
°
35
VDN
2000 7GW 2004

36

TSO

N-1

36

380kV

4GW
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TSO

35

380kV

110kV

220kV

TSO



3)

1998

110kV
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