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Electric power is substantial to modern life. Many countries understood that economic
development depends on efficient and reliable electric power industry operation. Restructuring
of electric power industry offers many significant benefits to the industry itself and, as a
consequence, to the country’s economy and citizens. The reform process is characterized by
introducing competitive relationships into the sectors of electricity generation and supply and
redefinition of monopolized sector. Many countries have already completed the process of the

linearization of their electricity markets and now Russia is on its way.

This work describes and analyzes the ongoing restructuring processes of Russian electrical
power industry. The previous industry structure and its operation are also covered by this thesis
as the reasons for the reform are investigated. The work provides an explanation of the main
reform steps and the function of the most important entities of the industry. Electricity market
structure, relationships between the market participants, and their key functions are explained in
this work. The work also discusses the implementation of competition in wholesale electricity

market and the associated governmental regulation regarding the competitive structure creation.
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1 Introduction

The first countries that started the reform of their electric power industries were Great
Britain (in 1990) and Norway (in 1991). Nowadays there are more than 30 countries
where the restructuring has been started, and in most of them the reform has already
been completed. But when we speak about electricity reform in Russia, we are basically
speak about a unique reformation process. Because of the size of the country and the

high complexity of organization methods.

For Russia the electric power industry plays, and has always played, a very significant
role. It has always been considered as the “engine” of economic development of the
country. But somehow it became an obstacle. It is probably impossible to find the single
most important reason for this transformation. Most likely the monopolistic structure
has led to the lack of initiatives to reduce the expenses and to provide appropriate
maintenance of the industries’ assets. And of course the problem was partly mental.
Electricity supply was considered as something that existed in itself regardless of the
costs. The tool of disconnection was not in use. People and enterprises were sure that
electricity would be supplied anyway. This indubitably created a situation of extreme
need for investments. That became the main reason why the reform has been started. It
is quite easy to understand that investment hunger would worsen any other problems.
And there were problems. In addition to the above mentioned, another important issue
was the approaching the end of the operation lifetime of almost of all industry’s
facilities. Together with increasing electricity demand, it created a very high possibility
for the large quantity of blackouts. Probably it would have been possible to solve this
problem even within the boundaries of monopolized operation of the power industry but
the problems of cross-subsidies and subsidies canceled the last opportunity. There were
cross-subsidies between the consumer groups, between regions, and even between the

different types of power plants.

Understanding all of these problems brought Russian Government to the decision of

reforming the electricity sector. Reform aims to create a sector of natural monopoly and



a sector of competition. Monopoly sector includes the functions of transmission, which
will be governed by Government, and distribution, which will be given to local
authorities to operate. Generation and supply of electricity will be operated by the
competitive structure. Reform now is at the final stage. Next year the market of
financial derivatives will be introduced, and after two years, half of the electric energy

will be sold at competitive price.

Although the reform has pasted the transient stage it is still quite hard to give an
evaluation of the reform results. But what is possible is to study the reform process and

its current structure. This work provides that opportunity.

The work is divided into 3 parts. First part provides the reader with a background
information about the Russian power industry. The background information is essential
to study in order to understand the reasons and the process of the reform, which are
described and analyzed in the second part of this work. And in order to give a complete
view of the evolution process of the Russian power industry the third part analyzes the
final goal of the reform, with is the competitive wholesale electricity market. The

empbhasis is on the trading mechanisms, regulation, and price formation methods.

The main task of this work is to give a reader who does not know anything about the
Russian power industry and its reformation a holistic picture of restructuring process.
This includes analysis of the pre-reform industry structure, reform processes, and

wholesale market operation.



2 Russian Power Industry Structure in 1990 - 2003

2.1 Background information

2.1.1 Electricity Generation

The Top 3 of the electricity producers in the world are US, Japan and China. Russia is
the fourth one. Due to the economical instability during the 1990s the electricity
generation in Russia was declining. From 1082 TWh in1990 down to 827 TWh in 1998.
But in 1999 generation increased over 2% and has continued to grow even since. In the

same time the generation of the Top 3 countries has been constantly increasing.

Table 2.1. Generation of electricity in different countries, in TWh. (IEA Statictisc 98-
99, 00)

1992 1993 1994 1995 1996 1997 1998 1999

US 3291 3411 3473 3582 3677 3698 3830 3940

Japan 895 906 964 990 1009 1038 1046 1066

China 788 873 956 1036 1108 1163 1197 1269

Russia 1008 957 876 860 847 834 827 846

World 12258 12557 12872 13324 13753 14052 14407 14839

It is easy to notice that the production of electricity in US, Japan and in the whole world
has grown in 20 % in the corresponding period. China has shown the highest growth
and increased its generation by 60 %. Unlike these countries, Russian generation
decreased almost by 20 %. Just like the Top3 countries Russia produces electricity
mostly from fossil fuels, almost 70 % of all electricity production. Around 13% is
produced by nuclear power and the share of hydro-electricity is almost 20 %. This

structure remained fairly constant within the  14-year period between 1990 and 2003.
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The average structure of the corresponding period of electricity generation is shown in

the Figure 2.1.

Hydro Electricity Natir;lcfas
18%

Coal
18%

7%
Petroledm
Products

Figure 2.1. Average structure of electricity generation by fuels.

The nuclear electricity was continuously growing in these 14 years period and in 2003
its share became 16% instead of 11% in 1990, while hydro generating capacity has
remained almost constant. Although generation from fossil fuels during the 1990s was
just slightly declining and lost 5% of its share, there were some significant changes in
the shares of different components (oil, gas, coal). The natural gas share maintained
about 60-65 %, but generation from petroleum products dropped by 10%, while
generation from coal increased by about 10%. Generation from renewables was only

0.2-0.3% throughout this period.
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Table 2.2. Generation of electricity in Russia by different fuel, in TWh. (IEA Statistics
97, 98, 99; Russian Electricity Reform 05)

Production

of 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Nuclear

. . 118 120 120 119 98 100 109 108 105 121 131 137 142 149
Electricity

Hydro

- 166 168 172 174 176 176 154 157 160 161 164 174 162 157
Electricity

Electricity
from Fossil 798 781 715 662 600 583 583 566 562 561 579 576 582 607
Fuels

¢ 22‘;“”' 512 502 461 430 364 354 365 357 346 359 370 377 385 402
e Coal 157 155 154 149 163 161 161 157 163 161 176 169 170 174

© Petroleum 155 154 100 83 73 68 57 52 53 41 33 30 27 31
Products

Electricity
from 0 0 2 2 2 2 2 2 2 2 3 3 3 3
Renewables

Total
Production 1082 1068 1008 957 876 860 847 834 827 846 876 890 889 0916
Of Electricity

The rapid growth of nuclear generation in 1999 and 2000 was caused by the increasing
of load of the existing power plants, not from introducing new ones (Russian Electricity

Reform 02).
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Table 2.3. Generation of electricity by Regional Energy Systems, in TWh. (Russian
Annual Statistics 03, 05)

Production
of 1990 1991 1995 1996 1997 1998 1999 2000 2001 2002 2003
electricity
Russian 5005 1065 860 847.2 834.1 827.2 8462 877.8 8913 891.3 9163
Federation

Central 246,6 249 189,7 189,4 187,3 182,44 190,1 195,8 196,3 196,7 207,1

Siberia 2159 216 191,2 1924 181,6 182,2 186,9 1952 196,7 191,3 194

Middle 2202 216 172,77 169,9 166,2 168 1704 175,8 177,7 177 181,8
Volga

Urals 169 160 122,3 118,3 121,3 121 119,3 128,7 126,3 130,4 139,1
North 101,6 99 79,3 77,4 80,1 78,5 83 84,2 90,4 89,9 89,8
Waest

North 81,4 77 66,6 62,6 62 59,7 59,6 593 649 673 65,6
Caucasus

Far East 47,5 48 38,5 37,5 358 35 37,2 388 39 38,6 38,9

Russia is divided into seven regional grids called the integrated Power (Energy)
Systems (IPS or ES). The six of them are working in parallel, only Far East is working
separately. The average distribution of electricity generation during the 1990s is
presented in Figure 2.2. The biggest generators are the Center, Urals, Siberia and
Middle Volga regions; they produce almost 80% of all Russian electricity. During the
economic decline the electricity generation decreases considerably. Comparing the
generation in 1990 and in the 1998 (which was the year of the lowest generation) it easy
to see that the biggest drop in actual value of generation were in Center, Middle Volga,
and Urals regions. But in the percentage value almost all the regions lost in their

generation more 20%, except Siberia, which lost 15% of generation. One of the reasons
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for that might be the fact that the needs of heavy industry, which has a lot of factories in
Siberia, stayed relatively constant during the 1990s. And possibly because the Siberian
generation is almost 50% is hydro generation which makes it more independent from

fuel deliveries.

North Far East 4%
Caucasus

Center 22%

Middle Volga
20%

Figure 2.2. Average shares of generation by regional Energy Systems.

Table 2.4. presents the structure of the electricity production by source and by the
regions. The diversity is easy to notice. The largest thermal generation is in the Urals,
Far East, and North Caucasus regions and it makes up about 50% in other regions
except for the North West. The nuclear generation in this region is 41% which makes it
the largest nuclear-generation region. The Central and Middle Volga produce about
25% of nuclear electricity. Hydro electricity accounts for almost a quarter in the Middle

Volga and Far East regions and for the one sixth in the North West and North Caucasus.
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Table 2.4. Generation in IPSs by fuel in 1999 (by %). (Russian Electricity Reform 02)

Thermal Hydro Nuclear Other
Central 59.8 7.4 28,2 4,5
Siberia 47,9 48,6 0 3,5
Middle Volga 53,2 23,1 23,1 0,6
Urals 90,2 3 2,1 4.7
North West 32,9 17,6 41 8,5
North Caucasus 81,4 16,2 0 2,3
Far East 71,7 274 0,6 0,3

2.1.2 Electricity Consumption

In 1990 — 1998, the total final consumption of electricity in Russia decreased by almost
by 30% and domestic supply by almost 25% by the year 1998. Just like the generation

the consumption started to grow a little since 1999 and continues to grow 1-3% a year.
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Fussian Federation, 1990-2002.
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Figure 2.3. Comparison of average consumption profiles in Russian and in Europe.

(IEA Statictics 97, 98, 99, 00, 98-99).

Figure 2.3. presents the average structure of Russian consumption of electricity within
the 13-year period of 1990 - 2002. Consumption of commercial and public services are
much lower than the corresponding consumption in OECD (Organization for
Economical Co-operation and Development) European countries but almost the same
with non-OECD European countries, it remained quite constant and lost in its share
only 1%. Residential consumption is also much lower then in Europe although it

increased since 1990 by 33% and was accounted for 16% in 2002. The biggest part of
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Russian consumption is in the industry sector; its average share is about 40%. Since
1990, when its share was 45%, it was decreasing and in 2002 became 36%, which is
closer to the corresponding share in OECD countries. The agricultural sector fell by

almost 65% and in 2002 its share became less then 3%. (IEA Statistics 97, 98, 99)

155
148,8

150 +
144,7

145 — 142,2

139 ]
140

1353
135 | 1328 134 1335 1335

Aunaan

Feb - 1993
Feb - 1994
Jan - 1995
Jan - 1996
Jan - 1997
Dec - 1998
Nov - 1999
Jan - 2000
Dec - 2001
Dec - 2002

Figure 2.5. Peaks of Russian consumption during the 1990s, in TWh. (SO-CDU 04)

Distribution losses in Russia are relatively high compared to OECD Europe level, but
smaller than in non-OECD European countries. Unfortunately during the 1990s
distribution losses were growing and increased by 30% by the year 2002. In 1990 the
share of losses was 8% which is almost the level of OECD Europe but in 2002 it
became more than 12%. Consumption of energy sector is about 16% of all consumption
and it stayed fairly constant during the study years. Consumption of transport sector
accounted for 8% in average and it decreased by 35% during the 13-year period. It is

also much higher than the average European level. (IEA Statistics 98-99, 00)

Russian electricity demand depends on seasons. It peaks in the winter time. Usual
difference between the maximum and minimum, which takes place during July or
August, is 50 GW (Russian Electricity Reform 05). Such a relatively low difference
comes from the fact that Russia sprawls across eleven time zones. The Figure 2.5

presents maximum load of Russian power stations.
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Table 2.5. Electricity consumption by different economy sectors, in TWh. (Russian

Electricity Reform 05, IEA Statictics 97, 98, 99)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Generation 1082 1068 1008 957 876 860 847 834 827 846 876 890 889 916

MCUSIY 482 461 419 376 318 314 294 292 283 296 312 322 320 329
Transport 104 97 8 77 68 65 65 63 60 61 61 62 68 75
sector

Residential 107 116 116 121 126 126 132 133 135 140 141 143 143 150

Agriculture /

67 70 70 69 61 53 49 42 38 34 30 25 23
Forestry

Commercial

and Public 67 67 65 62 61 60 61 60 62 62 64 66 65
Services

Energy

163 161 152 144 135 139 142 140 137 143 154 152 153
sector

»Coal Mines 13 12 12 13 12 11 10 9 8 8 9 9 8

= Oil &Gas

. 55 52 47 43 40 40 41 41 41 45 48 50 52
Extraction

= Petroleum

. 15 14 13 12 11 11 12 11 10 12 12 12 13
Refineries

= Electricity,

CHP+Heat 72 74 70 67 62 59 61 61 65 65 67 67 69
Plants

= Other

Energy 8 8 9 9 10 18 19 18 13 13 17 13 10
Sector

Distribution

84 84 84 88 85 83 84 84 93 96 102 105 108
losses

Total Final

. 826 811 756 706 635 618 601 590 579 593 609 618 618
Consumption

Domestic

1074 1056 992 938 855 840 828 814 809 832 864 875 878 903
Supply
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2.1.3 Network and Generation Capacity

Russian network system consists of 2.67 million km lines, including over 150 700 km
of high voltage lines and all local distribution lines. Length of the transmission lines in
compliance with the different levels of voltage is presented in Table2.6. During 1997
the length of thel150 kV line almost doubled. Almost 67% of all high voltage lines are
used for 220 kV and approximately a quarter for 400-500 kV. Network is connecting
almost 440 thermal and hydro power plants with capacities of 132 GW and 44GW,
respectively, and also 9 nuclear plants with an installed capacity of 21 GW (197 GW in
sum) (RA Expert 99). As Russian Energy Survey reports, in the beginning of 2000 there
were over 500 thermal power plants, 90 hydro plants and 29 commercial nuclear
reactors and by the beginning of the next year the total installed capacity of country was
214 GW of which 70% was thermal, 21% hydro and 10% nuclear. This structure of
capacity remained the same in 2003, but the number of power plants increased to 700

(Russian Electricity Reform 05).

During the 1990s the generating capacity remained almost the same, but the
constructing of new generating capacities dropped by 80%. However, this did not cause
any supply problems due to the decreasing demand. The declining tendency of new
capacities construction was changed in 2000 by increasing constructing by 30%.

(Russian Electricity Reform 02)

The constructing of new capacities is becoming very important because the planned
operation life of the existing capacities is coming to an end. Average remaining life of

the generation facilities is about 10-25 years. (Russian Electricity Reform 02)



Table 2.6. Backbone transmission lines profile. (RA Expert 99)

Voltage, kV 1996 1997 1998
1150 498 498 948
800 376 376 379
750 2811 2811 2811
400 - 500 36463 36515 36515
330 9459 9449 9449
220 100347 100387 100587

[d Hydro - over 1GW
4 Hydro = under 1GW
(0 G A Hydro = under construction
=] CHP - over 1GW
= CHP - under 1GW
=] CHP - under construction
W Thermal - over 1GW
™| Thermal = under TGW
o} Thermal = under construction
%] Muclear - over 1GW
o Muclear - under 1GW
w1150 kV transmission lines
750 kV fransmission lines
—— 500 kV fransmission lines

a A
FAR EAST

Mengolia

Map 1. Major Russian Electricity Plants and Bulk Transmission System. (Russian

Electricity Reform 05)

2.1.4 Transmission

Previously, the major regional power plants were used as a key power plants and were

providing electricity to the various sub-regions, which were lacking generation
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capacities. As it was already mentioned the Far East was isolated (and still is isolated)
from the rest of the country and it provided itself with its own capacity. Similar
situation also existed in many other parts of the country (Energy Strategy of Russia 04).
In this system very little inter-regional trade was necessary. But generating capacities
are not equally distributed among the Russian regions and this automatically means that
there are some regions with deficit or surplus of electricity. During 1990s overall
Russian surplus was varying from 15 to 22 GW. Central region is the biggest surplus
region; in 1991 its over-generation amounted to almost 40 GW. Average over-
generation during 1990s was between 25 and 30 GW. The biggest deficit region is
South (also called North Caucasus). This region is the only one where there is no
surplus of electricity. The highest deficit occurred there in 1991 and reached almost -13
GW. North West, Volga, Urals, Siberia and Far East are quite stable in the case of
generation and their surplus and deficit do not exceeded 3 GW except for the Volga and
Siberia in 1991 and Urals in 1999 and 2001 where deficit was more then 5 GW. In 2002
the surplus and deficit in all regions except for the Central were 1-2 GW; in the Central
there were a 20 GW of surplus. (Russian Electricity Reform 05, Russian Electricity
Reform 02)

L]

Russia Central Northwest  South Volga Urals Siberia  Far East

"
]
e

oo 1995 1997 1999 []2000 2001 M 2002

Figurel.6. Regional and Overall Russian Electricity Surplus: Deficits, 1991-2002, in
TWh. (Russian Electricity Reform 05)
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The potential trading capacities between the regions are usually quite low: between 5%
and 10% of the regional generation. This means that regions are working quite
separately. The Central region is the most integrated region with interconnections to
North West, Volga, South regions and to Ukraine and Belarus. North West region is
buying electricity from Central and then selling it to Finland and Norway. South region
is exporting electricity to Georgia, Urals to Kazakhstan and Siberia to China. Since
1990 export and import values were diminishing. In ten years the amount of export
dropped into a half and the amount of import almost into three fourths of their previous
value. Table 2.7 below presents the Russian electricity exports and imports during the

15 years since 1990. (Russian Electricity Reform 05, Russian Electricity Reform 02)

Table 2.7. Russian export and import of electricity, in TWh. (Russian Annual Statistic
03, 05; Russian Electricity Reform 02)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Export -43 -47 44 -43 -44 38 -32 -27 -26 -23 -23 -26 -18 -21 -19

Import 35 35 28 25 24 18 12 7 8 8 9 10 5 8 12

Arctic Ocean HHI Index*

’ I Between 2000 and 2300
] b Betwean 1800 and 2000
[ Below 1400
[ Nt applicable

Interconnection Capacities*

) Between 10 and 20%
=1 Betwoen 5 and10%

m— Below 5%
==> Exports in 2003

FAR EAST

Map 2. Concentration and Inter-regional Trade. (Russian Electricity Reform 05)
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2.2 Power Industry structure before the restructuring

2.2.1 Industry structure

The development of Russian Power Industry was started (during the Soviet Union
times) by organizing the parallel work of regional energy systems (AO-Energos) (at the
moment there are 74 AO-energos in Russia) with creation of the IPSs. These were then

further merged into the United Energy System (UES) of Russia.

Federal Energy Commission

Ministry of Energy

‘ Ministry of Atomic Energy

52.6%

Centrail
Dispatch Unit

100% 100% 100% 100% =51% <51%

o || et || ]

Nuclear Power 100% Grid [>1GW] || Regicnal | | Regiond

Plant Hydro Erergy | | Enery
>330kv (>300M¥)| | Sysems || Systems

Power Plents| | (Energos) | | (Energos)

8 Nuclear Power IrkutskEnergo (0%%)
TatEnergo (07)

Plant Sites® /

zZ

?Jl Regional Energy Commissions

Figure 2.7. Structure of Russian power industry in 2000. (Russian Electricity Reform
02)
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Merging of energy systems within the UES allowed to increase the reliability of
electricity supply, to provide the reducing of total installed capacities of power plants
due to the combination of maximum loads of energy systems in different time zones
(for example at 7 a.m. the electricity consumption in a certain time zone increases but
some part of electric power can be supplied from the neighbouring time zone when it is
still 6 a.m.), to reduce of the reserve capacities of power plants and etc. The profit of the
reducing of total installed capacities of power plants within the UES in comparison with
separate operation in recent years before the 1999 was from 7 to 10 MWh. (RA Expert
99)

To obtain the benefits from merge of energy systems in 1992 an establishment of RAO
UES of Russia took place. The company’s main goals was to provide reliable
functioning and development of United Energy System of Russia, uninterrupted
electricity supply of customers, increased income for the shareholders. Authorized
capital of the company was formed out of thermal and hydro power plants properties,
backbone transmission lines with substations and other units, and shares of energy

companies and other organization in energy industry.

The generating potential of RAO UES in 1999 amounted to 156 GW, which is more
than 72% of all installed capacities of the country (93% of thermal power plants
installed capacity and 63% of hydro power plants installed capacity) (RA Expert 99). In
the same year the idle capacity estimated by RAO UES was 30 GW (Russian Electricity
Reform 02).

In January 2000, the structure of the company’s assets included (RA Expert 01):

e 72 regional AO-energos, including

0 9 AO-energos in which RAO UES holds 100% of the voting rights;
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0 53 AO-energos in which RAO UES holds from 49% to 100% of the
voting rights;

0 9 AO-energos in which RAO UES holds from 20% to 49% of the voting
rights;

0 1 AO-energo in which RAO UES holds less than 20% of the voting
rights;

In those energos where RAO UES holds 49% of the voting rights,
company still holds the majority of shares (Russian Electricity Reform

02).

e 33 power stations (thermal power plants with a capacity greater than 1 GW
which make up 78% of Russia’s installed thermal capacity or 122.4 GW and
hydro electric plants with a capacity greater than 300 MW and which make up
22% of Russian hydro capacity or 33.8 GW), including:

0 10 power stations in which RAO UES holds 100% of the voting rights,

including:

= 3 power stations that are branches of the company;

= 7 power stations that are let on lease to regional AO-energos
which independently control the work of stations and pay a rent

to RAO UES;

0 16 power stations in which RAO UES holds more than 51% of the
voting rights;
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0 6 power stations in which RAO UES holds less than 51% of the voting
rights;

e 57 research and design institutes, including:

0 55 institutes in which RAO UES holds 100% of the voting rights;

0 2 institutes in which RAO UES holds more than 51% of the voting
rights;

e 30 construction, maintenance companies and other organizations , including:

0 14 companies in which RAO UES holds 100% of the voting rights;

0 2 companies in which RAO UES holds more than 51% of the voting
rights;

0 14 companies in which RAO UES holds less than 51% of the voting
rights;

e 100% of high voltage transmission lines (from 220kV);

Figure 2.7 (in page 17) illustrates the power industry structure in the year 2000. There
were two AO-Energos, which were independent from RAO UES and in which UES did
not have any shareholdings: Irkutskenergo with an installed capacity of 12.9 GW and
Tatenergo - 7.1GW (Russian Electricity Reform 02). Generation of electricity by
Nuclear Power Plants was independent from RAO UES, because 100% of NPPs was
owned by Ministry of Nuclear Energy, and controlled by the state company

Rosenergoatom.
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Table 2.8. RAO UES electricity generation, in TWh. (RAO UES 00)

1998 1999 2000
Generation, GWh 603,8 602,2 622,8
Gt B ma
Share in whole Russian 70,4 69,8 71,7

Hydro Generation, %

The share of UES in whole Russian electricity generation has always been between 70%
and 75%. Almost 100% of wholesale electricity belongs to RAO UES. In 1998 the
company produced 81.4% of its energy production form thermal power plants and
18.6% from hydro power plants. The structure of electricity generation is presented in
the Table 2.8. During the last year of 1990s the UES’s generation and its share in the
whole Russian generation stayed quite constant. The company’s power plants were
consuming on average about 110 — 120 Mtons of coal, 13.5 — 8.5 Mtons of petroleum
products and 123 — 127 Mm® of gas the structure of consumption of fuel by the power

stations of UES in 2000 is presented in Figure 2.8. (RAO UES 00)

Others Coal Petroleum

0,49 % 29,89 % Products
\\ 5,14 %

Gas
64,48 %

Figure 2.8. RAO UES consumption of fuels in 2000, by %.
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2.2.2 Federal Wholesale Market of Electric Energy (Power)

2.2.2.1 Market overview (RA Expert 99)

Federal Wholesale Market of Electric Energy (Power) (FOREM) it is area of services
and purchasing-selling of electrical energy and power implemented by its patricians

within the Russian Power Grid.

1 RAO "UES of RUSSIA" - FOREM organizer

1 ) ¥

FOREM FORENM Technological basis of
Operator of System - FOREM 9
trading system | Operator
FOREM Sellers FOREM Buyers
Y Y
2L Deficit o
> TPP k| Al-enerqos [ ﬂ
"RosEnergoAtom” »| HPP -
providing the safe [ E'Dgncumers -
operation of NPP _ [ sumplus
| AO-energos
Foreign o
e NPP -t Buyers i ke
| ad
~%————  Technological and contracting connections e, | FaNSfer part of FOREM orginizing authorities
. . and financing on & contractual basis
-it— — — Electrical connections

Figure 2.9. FOREM structure (RA Expert 99).

As the Figure 2.10 presents in 2000 the number of FOREM participants was 132 and
their amount is constantly growing (in the middle of 2001 list of participants increased
to 143). Self-balancing AO-Energos are practicing the buying-selling of electrical
power at FOREM.
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FOREM participants:

e Suppliers: federal level power plants, AO-energos, generation companies

(group of power plants), and other producers

e Buyers: AO-energos, wholesale buyer-resellers, end users.

RAO UES is FOREM participant and organizer in the same time. The FOREM System
Operator is Central Dispatch Unit (CDU) of UES of Russia and Operator of Trading
System is ZAO CDR FOREM. CDU is working together with regional (integrated)
dispatch units (IDU). “Rosenergoatom” is exercising a control of safe operation of
Nuclear Power Plants. Backbone transmission lines are serving as a technological basis

of FOREM. Organization structure of FOREM management is presented on Figure 2.9.

Functions of FOREM Operator of Trading System:

e develop yearly, quarterly, and monthly balances of electrical energy and co-

ordinate them with System Operator (in the case of technological restrictions)

o organize the preparation and negotiation of contracts between FOREM

participants

o forming the schemes of financial flows: schemes of negotiation for the year and
the quarter contracts as a sector of obligatory delivery of electricity and schemes

of negotiation the month contract as a sector of balancing delivery;

e participate in agency and supply contracts;

o keep records of the contracts that had been negotiated in FOREM;
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receive from System Operator reports about the reasons of deviation of the

planned mode of operation and analyze these reports;

bring to the FOREM participants the information about FOREM functioning;

organize a new forms of trading.

Functions of FOREM System Operator:

provide the estimation of technological restrictions when FOREM contracts are

negotiated;

coordinate (in the case of technological restrictions) the electrical energy

balances which were prepared by Operator of Trading System;

provide optimal distribution of power plants’ loads for the day ahead;

prepare the information concerning the deviation of the real operation mode

from the planned operation mode for Operator of Trading System;

provide an acquisition and analysis of the information concerning the electric
power supplied and received by the FOREM participants, provide with this
analysis Operator of Trading System,;

realize regulation and maintenance of standard quality levels of electrical

energy (frequency, voltage);

provide the implementation of UES of Russia operation modes based upon the
criteria of efficiency and reliability with accordance to FOREM Rules of

operation;
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e cexercise 24 hours central dispatch controlling the conditions of reliability,

stability, and optimal modes of FOREM participants and Russian UES in whole;

Function of RAO UES (as a FOREM organizer):

e exercise exploitation of backbone transmission lines of Russian UES and

transmission of electric energy and power between FOREM participants;

e exercise a dispatching control of the processes of generation, transmission, and

consumption of electrical energy in Russian UES;

e organize the preparation with a subsequent negotiation of supply contracts
between FOREM participants, forming the schemes of financial flows,
providing the implementation of financial calculation for electrical energy, keep

records of contracts;

e cxercise the control and coordination of the development of  generating

capacities within Russian UES;

e provide an assistance to FOREM Operator of Trading System in receipt of
payment for electrical energy from subsidiary AO-Energos, also provide the
timely collection of the FOREM services payments and transfer these payments

to corresponding organizations;

e exercise export and import of electrical energy (power);

The list of FOREM participants is annually established by the Russian Government
with a proposal of Federal Energy Commission. Federal Commission also sets tariffs on
the electric power that is bought or sold on FOREM. Service payment to RAO UES

provides for organization of functioning and development of UES and it gets payment
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for this from the FOREM participantrs: AO-Energos, FOREM buyers, and buyer-

resellers organizations (RA Expert 01).

In 1998 there were several types of contracts (RA Expert 01):

3.

The basic type was trilateral contract between Buyer, Seller, and FOREM
Operator. In case of nuclear power plants, it also involved participation of

“RosEnergoAtom” concern.

Direct contracts between supplier and big consumer with participation of
FOREM Operator and Energy supply organization. According to this type of
contract for the electricity consumer paid directly to Supplier and for the

transmission of electricity to Energy Supply organization.

Bilateral Contracts:

e Contract of agency between Supplier and FOREM Operator

e  Supply contract between FOREM Operator and Buyer.
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Figure 2.10. FOREM participants in 2000. (RA Expert 01).

2.2.2.2 Results of FOREM Operation

The FOREM’s average turnover during the period from 1993 to 2000 was almost 280
TWh which was roughly 33.5% of whole Russian generation (Table 2.9). The Figure
2.12 presents the average percentage value of electrical power supply by different
FOREM participants. The average value of supply by real terms is calculated with the
data from 1994 to 2000. The average value of supply by value terms is calculated for
the years 1999 and 2000. The biggest electrical power producer group among the other
groups is nuclear power plants and their share was constantly growing since the
beginning of FOREM operation and by the year 2000 it increased by 12% and bacame
41%. In the corresponding period the share of Thermal Power plants increased by 7%,
the shares of Hydro power Plants and AO-Energos decreased by 5% and 13%,
respectively (RAO UES 98, 00).
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Table 2.9. FOREM turnover. (Russian Electricity Reform 02)

1993 1994 1995 1996 1997 1998 1999 2000

Turnover, TWh 296 266 279 272 272 266 282 293

Share of Russian

generation, % 32 31 33 32 33 32 38 38
s /0

The structure of FOREM buyers is shown below; average value of shares is calculated
for the 5 years period since 1994. The biggest consumer is AO-Energos group; almost
90%. Export amounts for 7%, 5% of which is going to former Soviet Union countries

(CIS - Commonwealth of Independent States) (RAO UES 98)

AO-Energos A Losses 4 %
89 %

<~ | BExport2%
. CIS5%

Figure 2.11. Average Strucrure of FOREM buyers (RAO UES 98).
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Figure 2.12. Structure of FOREM suppliers (RAO UES 98, 99, 00).

2.2.3 Tariff Policy

2.2.3.1 Federal level

Electric and heat tariffs are objects of government regulation in accordance with Federal
Law “On State Regulation of Electric and Thermal Energy Tariffs in Russian
Federation”, which was passed by State Duma in 1995. This law defines goals and
principles of governmental regulation of tariffs, authorities of Government and bodies
of executive power. The law determines the procedure of formation, financing and
authorities of state bodies of tariff’s regulation — federal and regional energy
commissions (FEC and REK). It also determines policy and standards base of the

commissions’ activities (RA Expert 01).

There are three kinds of tariffs on federal level (RA Expert 01):

o tariff for the participation on FOREM, imposed on AO-power plants, NPP, and

excess AO-Energos,
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o tariff for electricity supplied from the FOREM, imposed on large consumers

and deficit AO-Energos,

o license fee for the RAO UES services (management of operation and

development of Russian UES), imposed on FOREM sellers and buyers.

Federal level tariffs are regulated by government; the Federal Energy Commission
(FEC) of Russian Federation is developing and approving these tariffs. The tariff for
FOREM suppliers (first type of tariff) is calculated with the cost-based method, tariff
size is equal to sum of economically justified cost and profit. The second type of tariff
(for FOREM buyers) is reckoned based on the condition of keeping FOREM cost
balance: the total cost of energy bought on FOREM must be equal to the commodity of
all the FOREM suppliers. Governmental regulation of RAO UES activity on FOREM

is exercised by a reasonable licence fee (RA Expert 01).

RAO UES may apply to the FEC for the correction of licence fee if at least two of

following conditions are present:

e when average Russian inflation is more that 2% a month;

e when revision of the list and size of taxes is taking place;

when long-term interests rate changes more than 3%;

when force-majeure event occurs.

Since October 1997 to March 1999 the FEC decreased licence fee by almost 15%, and
this led to reduction of investment of reconstruction, re-equipment, and repair programs.
Then in March 1999 the FEC increased licence fee by 15% but it did not lead to
changes in the industry. In April 2000 the FEC raised fee again, at this time by almost
76%, and this led to growth of investments within industry by 74%. In 2001 the raise of
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fee occurred twice, firs time in January by 15.5% but without growth of investments

and the second time in May by 33% with an increasing in investments (RA Expert 01).

In the end of the year 1999 FEC established one-part and two-part tariffs. One-part tariff
was differentiated by daily load curve zones; two-part was specifying separate rate for
power and electricity. With this kind of tariffs FOREM buyers became more flexible in
choosing payment system and were able to optimize schedule of their electrical energy

consumption (RA Expert 01).

In 2000, in comparison with 1999 tariff for supplied electricity from FOREM increased
in average by 30%. In particular the cost of nuclear electricity went up by 36%, cost of
hydro electricity by 10%, cost of thermal electricity by 30%, and cost of AO-Energo

electricity increased by 15%.

In first six month of 2001 average selling tariff increased by 33%: 36% for nuclear,
32% for thermal, 65% for AO-Energos, and 14% for hydro. During the same period the
Middle Volga region saw the greatest growth (almost 50%) of tariffs, the East region —
lowest (13%) (RA Expert 01).

2.2.3.2 Regional level

Since 1992 regional energy commission got more flexibility in revising tariffs.
Basically they practise automatic adjustment of electricity rate to inflation. But the real

relationship between price and cost is unclear. (Russian Electricity Reform 02)

Regional Energy Commission set electricity and heat tariffs for various groups of
customers within the territory of respective subject of Russian Federation. REC in tariff
setting based on the computation made by local AO-Energo. The calculation of tariffs is
made in accordance with “Guidelines for the Rating of Electrical and Thermal Energy
on the Consumer Market” approved by the FEC on April 16, 1997. But the analysis of

tariff regulation on the regional level shows that these Guidelines are not applied in
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practice in nearly none of the regions in the case of tariff setting by the levels of voltage.

(RA Expert 01)

Different tariffs are formed according to the type of customers. The division into the

groups is made by the next principals (Russian Electricity Reform 02):

1. Industrial consumers of high voltage (over 500 kV) energy form a group where

tariffs are set based on consumed energy (this is an action of FOREM).

2. Industrial and commercial consumers with voltage under 500 kV pay the highest

rates.

3. Residential consumers’ tariffs are subvented.

The Russian State through Federal Energy Commission indicates the maximum level of
tariffs for the different group of customers and Regional Energy Commission locally
regulates these tariffs. In spite formal independence of REC in practice it is highly
connected with local authorities. More over, the majority of REC is financed from the
local budget. All this force REC to take into account conditions of regional policy and
give a lower priority to the long-term financial interest of energy companies (Renewable

energy in Russia 04).

During the 1990s government was practicing the policy of the electricity rate curbing.
This was directed to control the inflation and it became one of the main factors of
economy development and stabilization. But on the other hand low electricity rate did

not allow electrical enterprises to function normally.

In 1990s Russian Power Industry was characterized by a slow growth of electricity rate
in comparison to the growth of prices of products of other industries. From 1990 to
2000 the prices for the products of fuel industry grew by a factor of almost 80, prices

for the industrial products by a factor of almost 40 but energy rate increased
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approximately only by a factor of 20. Figure 2.13 presents the dynamics of the price
ration in respect to the year 1990. It is easy to see that in the year 2000 energy rates are
two times smaller than prices for the industrial products and 4 times smaller than prices
for fuel industry products. The lagging of price growth is taking place not only in
industry sector but also in domestic sector. This led to the situation of low economic
efficiency of the power industry enterprises and organizations. In 1999 the amount of
unprofitable AO-Energos was 19 and amount of AO-Energo with the profitability less
than 5% was 20 (RA Expert 99).

Another very important aspect of tariffs regulation which has financial effect is rare
revision of tariffs. Tariffs may not be reviewed for over than a year. And when they are
actually reviewed, they are not increased enough to ensure stable energy system
operation. In some regions this caused considerable financial losses. For instance,
energy enterprises in Primorskii region in period 1994 to 2000 lost over tree billions of

Russian roubles due to the inadequate tariffs regulation. (RA Expert 01)
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Figure 2.13. Price indexes of different industries products. (RAO UES 98,00)
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Another big issue of tariff regulation is that residential electricity rate is much lower
than industrial. Until the middle of 1995 residential tariffs were equal for every
householder in Russia and they were controlled by the Government (RES). Artificially
reduced residential tariffs are not able to cover even the generation costs and as a result
losses need to be compensated by high industrial tariffs (Renewable energy in Russia

04).

According to the law the householder in rural area has to pay an electricity rate which is
in 70 % lower than the generation cost. RECs are able to determine those householders.

(Russian Electricity Reform 02)

While regulating the tariffs RECs are not taking into account many concessions that are
stated in legislation and applied to many customers group (households, public
organizations, agricultural commodity producers, individual industrial branches catering
for agriculture, invalids, war veteran, and etc.). But at the same time federal, regional or
local authorities do not compensate for losses due to the concessions. The amount of
money that AO-Energos do not receive because of the concessions annually is

accounted by the sum of 14 billions Russian roubles. (RA Expert 01)

2.2.3.3 Tariffs by the region

Electricity rates vary across the different regions. The price difference is determined by
the difference in fuel prices and region capacities. The levelling of these prices is one of
the goals of RAO UES. However there are also negative consequences. If the difference
is neglected the comparative advantage of industries that are located close to the source

of low cost fuel is lost (Energy Strategy of Russia 04)

2.2.3.4 Tariff structure

The figure below shows the average structure of average electricity rate of RAO UES.

Average value is calculated from1997 t01999 (RAO UES 98, 99,00).
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Figure 2.14. Average structure of RAO UES electricity rate.

2.2.4 Structure of RAO UES stocks

A majority, that is 52.5% of shares of RAO UES belong to the Russian government.
The figure presents the average structure of shareholders calculated for period since
1996 to 2000. The total number of shareholders in 1999 amounted to 384 073. In the
end of the same year the joint stock of RAO UES came to almost 22 million roubles and
was divided by 43 116 903 368 shares with a par value 50 kopecks. The senior stock
amounted to 4.8% of all stock. This structure has remained almost unchanged since
1996. In 1998 over 99.5% of all shareholders were individual persons, around 0.3%
juridical persons and 0.03% nominee shareholders. The Bank of New York is an
international nominee shareholder and it is the biggest stockholder after the
Government, in 1998 its share was accounted for over 15% and in 2000 reached 20%.

(RAO UES 98, 99, 00)

In 1998 the free float of the company’s stock in average was 30%. (RA Expert 99).
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Figure 2.15 The average structure of RAO UES’s shareholders. (RAO UES 98, 00)

2.3 Investments in the Industry

Governmental investments in the power industry are quite low. Since 1995 it has not
exceeded 7% of entire governmental investments in country’s industries. Although the
actual value of investments has been increasing since 1995 but if we take inflation into
account it would be easy to see that investments are actually diminishing (Figure 2.15).
During the 10 years investments in comparable prices were reduced by a factor of three,
and only in 2001 the declining tendency was broken. In addition to decreasing of
investments in comparable prices the declining tendency of the share of the industry

investments in the whole Russian investments clearly show that investments of power

industry are in a bad situation.
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Table 2.11 Foreign investments in Russian power industry (Russian Annual Statistics

03, 05).

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Power industry
foreign capital
investments,
min rub.

0,2

2,4

9,9 1539 2719 4129 16471 25808 28964

Share in whole
foreign
investments, %

0,003 0,044 0,015 0,024 2,312 2,058 2,371 6,656 7,887 6,745

In 2000 investments in whole industry reached almost 45 bln rubles, investments in

RAO UES were on the level of 35 bln rubles. Probably remaining 10 bln government

invested in nuclear power industry and in enterprises independent form RAO. Almost

20% of investment received by RAO in 2000 was spent to pay back the company’s

debts (RAO UES 00).

Foreign investments in the industry increased dramatically in 1999. Earlier, this share

had been less than 1%. In 2000 foreign investment in Russian power industry accounted

for almost 3000 mln rub which is over 6% of Russian power industry investments and

2% of entier foreign investments.

Table 2.10. Governmental investments in power industry. (Russian Annul Statistic 03,

05)

1995 1998 1999 2000 2001 2002 2003 2004

Power industry

fixed capital

investments, min

rub.

13962 24858 29916 43278 54182 73496 97073 128916

The share in all

nvestments. o4 61 45 37 36 42 44 47
Fixed capital

investments index

(in comparable 779 791 951 1111 1161 1205 1169

prices with
respect to

previous year), %
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Tables 1.10 and 1.11 present governmental and foreign investment respectively. Figure

2.15 shows the graphs of investments in RAO UES in comparable and established

prices.

S W T— [ — | — | — I E—

U:"' :
1921 19592 1993 1994 1995 189%6 1997 12%8  199%9% 2000
|0 comparable prices, binroubles {right scale)
——= |n established price, min rouhles (left scale)

Figure 2.15. Investment graphs in comparable and established prices (RAO UES 00).

3 Reform of Russian Power Industry

3.1

Reasons

In this chapter some of the problems and shortages of the previous Russian power

industry structure are discussed. These issues have probably affected the need of

restructuring the power industry, but obviously the reform has also been largely

motivated by the political decisions. Some of the reasons for the restructuring were:

The intense need of investments and constructing of new capacities. It has

already been shown that capital investments in the industry is very poor and the
constructing of new capacities faced serious problems. In addition, as long as
Russia was experiencing a rapid economic growth and had a goal to double its
GDP by 2012 the power industry should also meet the electricity demand of the
country. Otherwise the growth of GDP would be blocked by impossibilities of
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other Russian industries to increase their output. The necessity of constructing
new capacities is intensified by the fact that the average lifetime of the
existing generating assets of UES remained about 15 years (Russian Electricity
Reform 02). In 2002 the World Bank stated that by the year 2007 half of the
power plants (with the exception of nuclear power plants) will exceed their

useful life (Berney 02, p.62).

The problem of non-payment for the supplied electricity. As the World Bank

reported in the paper “Russia: Bank Assistance for the Energy Sector” in 1995
30% of all electricity bills were unpaid. In 1994 Russian Government allowed to
cut off customers who did not pay for the supplied electricity, but this resolution
had a lot of exceptions such as military, residential and other customers (Energy
Strategy of Russia 04). The decision of disconnection of non-payers has a
serious limitation due to the fact that disconnection of some customers may
cause some problems and outages to the country’s economy and at the same
time become a source of social unrest. In 2000, the paid electricity bills
accounted only for 85% (Russian Electricity Reform 02). Non-payments caused
serious problems to the industry; most important one being the shortage of
working funds for maintenance and non-payments to the fuel suppliers. (Energy

Strategy of Russia 04).

Non-cash payments or inter-enterprise debt. In 1998 the cash payment accounted

only for 17% (Chubais 01). Non-payment to the power sector turned to non-
payment to other industries which were supplying materials for electricity
generation. The fuel sectors were the worst non-payer, but the amount of debt of
fuel enterprises to the power industry was less than the amount of debt of the
power industry to the fuel industry (Energy Strategy of Russia 04). In 1998 the
average cash payment of RAO UES to the coal and fuel industries was 6% less

than payment in the opposite direction.

Lack of transparency. Non-cash payments and inter-enterprise debt led to the

lack of transparency of the financial flows. This in its part allowed the avoiding
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of taxes and personal interests gain. Shadow annual turnover at the end of the
1990s accounted for almost 8 bln dollars, but at the same time taxes that were
paid to the pension fund and federal budget were only 7.5 bln roubles which is
15 times smaller. (Chubais 01).

Cross-subsidies. It has already been discussed that residential electricity rate is

smaller than industrial electricity rate. In the middle of the 1990s the difference
was four times (Berney 02). Although since 1998 the growth of residential
electricity rate was exceeding the growth of industrial electricity rate, in 2000
the ratio of corresponding rates was 0.5 which is not quite a normal ratio which

usually is about 1.6 (Chubais 01, Russian Electricity Reform 02).

Cross-subsidizing also exists among the FOREM suppliers. Prices for hydro and
nuclear electricity delivered from FOREM were 80% and 20% smaller than the
prices for thermal electricity (Russian Electricity Reform 02); taking this fact
into account and analysing the figure 2.12 (page 28) (which clearly shows that
hydro electricity is highly underestimated while thermal is highly overestimated)
it is easy to conclude that the thermal power plants are less competitive
compared to nuclear and hydro power plants. This was compensated by cross-

subsidizing thermal power plants.

Low economic efficiency of industry enterprises. In addition to the fact that in

1999 almost 40 AO-Energos were economically inefficient (see Section 2.5.3.3 )
in 1998 the number of AO-Energos and federal level power plants on the verge

of bankruptcy was 21 (Chubais 01).

Cost-based pricing. By analyzing the graph below it is easy no conclude that

there were no stimuli to decrease expenses: tariff rate of growth correspond to

the cost price rate of growth.
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Figure 3.1 Dynamic tariffs and cost price of electricity production (Urinson 03)

e RAO UES also reported that one of the reasons for the reform was that “access
to the market was closed for new independent market players” (RAO UES a). In

other words there were a non-competitive market structure.

e The fact that RECs’ tariff regulation is determined by local authorities plays an
important role in favour of the necessity of the reform. In 1999 half of the RECs
had improved tariffs under the FEC recommended level (Russian Electricity
Reform 02). This means that local authorities were acting in the interests of big

local businesses and were possibly corrupted by them.

e Operating inefficiencies. The World Bank reported that “in the first half of the

1990s employment increased by 40% while output declined by about 40%”. This
of course led to the increase of expenses and decrease of financial support for

maintenance and refurbishment. (Berney 02)

e Non-economical dispatch. This problem was noted by The Word Bank which

argued that the dispatch control of the national grid was not effective. “Although
Russia had millions of miles of transmission lines to distribute power over its

wide network of power plants, it did not have an effective national dispatch
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system. Inefficient dispatch (that is, the operation of generation plants with high
variable costs instead of those with low variable costs) is estimated by the
Russian Institute of Energy Research to have cost over US$1 billion per year by

the mid 1990s.” (Berney 02, p.62)

3.2 The content of the reform

3.2.1 Reform objectives

In June 2001 a reform plan for the Russian power sector was announced by the Russian
Government. It aimed to create a competitive structure for the electricity sector by the
end of the decade. The main objectives of the reform were to separate the natural
monopoly activity from the competitive activity. The previous structure of the industry
was characterized by the unification of the transmission and dispatch control (which
refer to the natural monopoly activity) with the supply and generation (which refer to
the competitive activity). The reformed structure will promote the competition in
electricity generating and electricity supplying sectors, and retain the monopolies in

transmission and dispatch control sectors.

The main goal of the reform is to increase efficiency of industry enterprises, create
conditions for development by stimulating investments, and ensuring reliable electricity

supply for all consumers.

The Strategic task of the reform is to transfer the power industry into the mode of stable
development based on progressive technologies and maker operation principles,
ensuring of satisfaction of solvent electricity demand in long-term and short-term

aspects. (Decree #526 05)

According to Russian Federation Government Resolution Ne 526 of July 11, 2001 “On
Restructuring the Electric Power Industry of the Russian Federation” the reform should

be based on the following principles:
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e attribution of transmission, distribution of electrical energy and dispatching to

specific types of activity which require licences;

e demonopolisation and developing competition in the area of generation, supply,

and rendering of services (repairing, designing, setting and etc.);

e providing non-discriminatory access to the market infrastructure for all

electricity producers and consumers;

e uniformity of safety standards, technical regulation and norms which are applied

in the power industry;

e providing financial transparency of electricity markets and industry enterprises;

e ensuring that the rights of investors, creditors, and shareholders are upheld

throughout the restructuring process.

The Resolution further discusses the following tasks that must be implemented for

successful implementation of the reform:

e creating of competitive market in all Russian regions, where possible;

e creating an effective mechanism of expense reduction in the areas of generation,
transmission, and distribution; improvement of financial condition of industry

entities;

e stimulation of energy-savings in all fields of the economy;

e creating auspicious conditions for constructing of new generation and

transmission capacities and their exploitation;
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e phased elimination of cross-subsidies of different customers group and different

regions;

e creating support systems for poorer population groups ;

e maintenance and development of united power industry infrastructure including

backbone networks and dispatch control;

e demonopolization of fuel market for thermal power plants;

o reforming of systems of government regulations, control and supervision in the

power industry;

e creating a reform legislation base.

3.2.2 Reform in brief

RAO UES as a monopolist of the power industry is to be divided into different
companies that each exercise only one type of activity: generation, transmission,
distribution, or supply. These new companies would surpass previous monopolized
companies; they will incorporate profile enterprises within regions. Generation assets of
RAO UES would form generating companies of two types: wholesale generation
companies (WGCs) and territorial generation companies (TGCs). WGCs contain plants
that produce only electric power regardless of their location, TGCs in their turn will
include mostly combined heat power plant in neighbouring regions. Control of the
backbone transmission lines becomes a responsibility of Federal Grid Company, where
as the functioning of regional distribution lines become a task of Interregional
Distribution Grid Companies. Dispatch functions belong to System Operator. Electricity
would become an object of competitive trade on the wholesale and retail markets.
Supply companies would buy electricity on the wholesale market and then sell it on the

retail market to the end users. Electricity prices are regulated only for household
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customers. In other economy sectors electricity prices are determined by competitive
market rules. Process of RAO UES unbundling and process of creation of main
industry’s enterprises are opposite to each other; the creation of companies takes place

as RAO UES is unbundled. Figure 3.2 presents target structure of power industry.

Sales System Administrator Eggfﬂ}gf Nuclear Power Stations -

S

o Federal Grid Company — Market HydroWGC E=
= Holding Thermal WGCs (6) 2
o (lTGC “Centre" and TrU"kGCS] TGCs (1 4:] 8
_.E Holding of interregional Other generation companies E
System Operator Repair Works »

Degree of Control — Russian Federation-owned share Far East generation company

Less than 50% More than 50% More than 75% Isolated AQ-Energos

Figure 3.2. Target structure of power industry (RAO UES)

Reform process is divided into several tasks:

RAO UES and AO-Energos unbundling.

Creation a sector infrastructure: System Operator, Federal Grid Company,

Trading System Administrator, Interregional Distribution Grid Companies.

Creation of competitive wholesale market.

Creation of generation companies.

3.2.3 Reform schedule

Figure 3.3 presents a simplified reform schedule. The 5+5 Strategy defines the reform

is implemented in three stages.
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Figure 3.3. Simplified reform schedule (RAO UES).

At stage one (2003 — 2004(2005)) the restructuring and incorporation programs start.
Key steps during the first stage include:

System Operator formation;

e beginning of wholesale generation companies creation;

e Dbeginning of transitional wholesale electricity market;

e the creation of Trade System Operator,

e the creation of Interregional Transmission Companies and beginning of transfer

process of transmission lines assets to the FGC UES;

e beginning of AO-Energos unbundling process.
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At stage two (2005-2006) the restructuring and incorporation program continues. The

main objectives of this stage are:

finishing of AO-Energos restructuring process (this however was postponed to the

year 2007);

separation of FGC UES from RAO UES (the process has been started but not
finished yet);

separation of SO — CDU from RAO UES (no information has been found whether

this process has actually been started);

formation of TGCs (almost all TGCs were registered as organizations in 2005, but
final formation will proceed [Intil the end of 2007; in 31 December 2006 the
formation of 13 TGCs’ target models had started and on March 2007 there are 7 of
them that completed the formation of their target structure; 11 TGCs are
participating in exchange trade (on 31.03.2007) (Information Bulletin 06, 07);

continuation of WGCs formation (the formation of target structure of thermal
WGCs is completed in 2006, formation of HydroWGC was postponed till March
2007) (Information Bulletin 07);

formation of IDGCs (done);

creation of Guaranteeing Suppliers holding (done in 1.3.2006);

development of final version of the wholesale market guidelines and rules and

retail market guidelines development;
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e completion of transitional period of wholesale market and launch of competitive

operation.

Stage three (2006 — 2008) is the final step of restructuring program. The key points are:

e The beginning of wholesale and retail market operations;

e increase of State share in FGC UES and System Operator, and decrease in WGC
and TGC;

e reduction of price control.

3.3 New structure

3.3.1 Reformation of transmission and distribution sectors.

In electricity transmission sector “The Federal Grid Company (FGC) is a company
acting as a manager of the Unified National (all-Russian) Electric Grid (UNEG) for the
purpose of assuring the integrity of UNEG technological management and rendering
contractual services in transmission of electrical energy via the UNEG.” (The 5+5

Strategy 05)

According to the Federal Law #35-FZ the basic functions of FCG UES:

e management of the Unified National (all-Russian) Electric Grid (UNEG);

e rendering of services of electrical power transfer and connection to the grid to

wholesale electricity market participants;

e investment activity in the area of UNEG development;
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e maintenance appropriate condition of UNEG;

e engineering supervision of network subjects.

The company was established in May 2002 as a 100% daughter enterprise of RAO
UES. It is planned that by the year 2008 it would be an independent company and will

own almost all of the backbone transmission lines (5+5 Strategy).

After the delivering of FGC from RAO UES it has been planned to increase the
Government share by up to 75% plus one voting share. This however will take place
after the restructuring of the industry. Within the period 2003-2008 the share of Russian
Government is expected to be no less than 52%. FGC UES 05, 5+5 Strategy)

The transfer of electrical power is the natural monopoly activity, which is based on the
UNEG. The formation of the UNEG as well as the delivery of the FGC form RAO
UES is a very complicated process and there are several ways to do it. First of all it is
complicated due to the need for maintenance of shares and transference of AO-Energos
assets. The reform object is to unite the transmission line with a capacity of more than
220 kV under the control of the FCG. In the previous structure of the power industry,
the backbone transmission lines were controlled by RAO UES with some control
belonging to the AO-Energos. In order To form UNEG it is necessary to detach part of
the 220 kV lines from AO-Energos (Expert Ural 05).

Due to the complexity of the task, the transference of the property rights is being
implemented step by step. The plans of this process are constantly changing but it is not
within the priority of this work to describe them all in details. Nevertheless, it is
important to know that during the process of restructuring the Transmission Companies
(TC) and Interregional Transmission Companies (ITC) companies will be established
and they will be sole owners of the transmission lines (FSK EES 03a). Then these
companies will be merged to FGC UES, but again there is a continuing discussion about

the practical part of this process. The series of restructuring may be represented in the
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simplified way: AO-Energos’ transmission lines are transferred to TCs, then TCs are
united in ITCs, and then ITCs are added to FCG UES (FSK EES 03a). It is also not
clear whether ITCs would be united in one main ITC which would be added to FCG or
whether each ITC would be added to FGC directly without forming the main ITC.

The increase of Governmental share in FCG UES up to 75% plus one voting share is
planned to be done with applying of all means that are allowed by law. In February
2007 it was suggested to transmit governmental shares in generating companies to FCG
UES and only then sell them; by this way FCG will get money directly without
transferring them through the budget of the country (D’ Journal 07).

The main income of FCG UES will come from the electricity transmission tariffs (5+5

Strategy).

Reform also concerns the distribution sector. The restructuring on the basis of AO-
Energos regional Distribution Grid Companies (DGC) will be carried out. According to
the 5+5 Strategy these distribution companies will be merged into holding companies —
interregional distribution grid companies (IDGCs) which will operate within the IPSs

boundaries.

In April 2004, four IDGCs were established: IDGC-1 within the Central and North
Caucasus IPSs, IDGC-2 within the North West IPS, IDGC-3 within the Ural and Middle
Volga IPSs, and IDGC-4 within the Siberia IPSs. In August 2006, Southern Grid

Company was established.
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Southern Grid Center and Ural and Sibaria Far East Distribution
Company Northern Caucasia Middia Vaolga Grid GCompany

Figure 3.4 The interregional distribution grid companies (Informational Bulletin 2006).

The IDGCs were established as 100% daughter enterprises of RAO UES. Later it would
be proposed to the shareholders of regional DGCs to change their shares for the share of
IDGCs. By that RAO UES share in IDGCs will be lowered to the level 49% (but not

less) and IDGC’s share in regional distribution companies increased up to 100%.

In November 2005 RAO UES Board of Directors decided to transfer the shares of
IDCGs to trust management by FCG UES. This was done in order to build centralized
management, ensuring of reliability, and effective functioning of distribution sector in

the period of restructuring. (FCG UES 05)

Functions of FGC UES in the distribution sector are:

e Strategical and corporate management;

e Forming of methodological basis of regional DC functioning;
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e development of distribution sector decision-making. (FSK EES 03b)

Functions of the IDGCs:

Strategical and corporate management within its boundaries;

e decision-making on the tactical level of management;

e control of regional DGCs methodology observance;

e regional DGCs activity operative control;

e cxercising of some function of regional DGCs. (FSK EES 03b)

There are almost 60 regional DGCs that manage distribution lines within the territory of
four IDGC and FGC. Main functions of regional DGC (on the example of

KirovEnergo) are:

e clectricity delivery and distribution;

e consumer connections to distribution lines;

e construction of the new and the maintenance of existing distribution lines.

(KirovEnergo)

At the end of 2007, if it is be approved by the Russian Government, the number of
IDGCs is increased up to 12 on condition of the comparable assets (Information

Bulletin 06).
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3.3.2 System operator

Open joint-stock company “System Operator — Central Dispatch Administration (Unit)
of the Unified Energy System” (SO-CDU) was established in June 2002 as 100%
daughter enterprise of RAO UES. According to the 5+5 Strategy in 2006 SO-CDU
should become an independent company with a governmental share no less than 52%
which will later increase up to 75% plus one voting share (the increase may be
organised in the same way as in the case of FGC). The company owns assets of 7
integrated dispatch administrations (IDAs) and 57 regional dispatch administrations

(RDAs). Distribution of regional dispatch administrations by integrated Power Systems
is shown in Figure 3.2
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Figure 3.5. Number of regional dispatch administrations by integrated Power Systems

(SO-CDU 05b)

Although 5+5 Strategy indicates that during 2005 and 2006 SO-CDU would be
detached from RAO UES in the Annual Report 2005 of SO-CDU there is no

information confirming this.
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After the receiving of control packet of shares in FGC and SO-CDU Government would

examine a question of their unification (Decree #526 05).

System Operator is a natural monopoly and it is prohibited to be involved in any
commercial activities. System Operator provides a service of dispatch control to all
market participants and service fee (tariffs) is regulated by Government. The company
concludes bilateral contracts with market participants and it is not allowed for Operators
to refuse such contracts. Market participants have to make a contract with System
Operators before they commit to an energy transmission contract. All subjects of the
power industry and electricity consumers with controlled load are required to comply
with the dispatch orders of the System Operator. Dispatch orders of System Operators
are obligatory for IDA and RDA. Within the territory of IDA and RDA control they are
also allowed to give dispatch orders. Orders may not be executed in the situation of risk
to the public or equipment safety (Federal Law #35-FZ, Decree #526 05, Russian
Electricity Reform 05).

Main functions of SO-CDU are:

e calculation and analysis of forecasted electrical power balances;

e analysis and coordination of energy systems development plans;

e coordination of power plants and network planned repairs;

e analysis of energy system stability, calculation of permissible power flows;

e forming of power plants loads operations schedule;

e operational on-line control of energy systems mode of operation;
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e ensuring of effective functioning of wholesale and retail electricity and power

markets;

e control of generating equipments operational preparedness to produce

electricity;

e development, functioning and ensuring the mode of operation anti-failure

automatic control system and automatic control system;

e control of Russian and foreign energy systems parallel work;

e ensuring the reliability of energy systems and enforcing quality standards.

3.3.3 Trade system Administrator

Trade System Administrator (ATS) is a wholesale market operator and it was
established as a non profit corporation. ATS is formed with wholesale market
participants. In order to prevent discriminating approach and to provide the reflection of
the interest of all ATS shareholders the Russian Government is executing ATS activity
control. Also it is stipulated that no member may control more than 20% of shares. In
the same time buyers and sellers of electric power (including large consumers) should
be equally represented in the Coordination Council of the Trade System Administrator.

(Russian Electricity Reform 05, Decree #526 05)

Functions of the ATS are:

e “managing trading and settlement in the wholesale electricity market, including:

O registering bilateral buy-sell contracts;

O maintaining a register of eligible wholesale market participants;
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O organising metering and data collection required to enable settlement

based on actual production and consumption;

0 developing and publishing projections of supply and demand to facilitate

efficient market responses; ”’ (Russian Electricity Reform 05, p. 107)

0 control of System Operator’s actions that influence efficiency of

wholesale market operation;

e claboration of wholesale market rules and ensuring that market participants

comply with these rules;

e organizing of pre-juridicial disputes (between participants)  adjustment

mechanism.

3.3.4 Generating Companies

3.3.4.1 Wholesale Generation Companies

According to the 5+5 Strategy it is intended to create 10 WGC on the basis of large
federal power plants owned by RAO UES and AO-Energos. Six of them will be formed
on the basis of thermal power plants and four on the basis on hydro power plants. The
average installed capacity of each thermal WGC would be about 9 GW. In order to
prevent the influence of monopolization, thermal WGC will be formed by ex-territorial

principle and hydro WGC by cascade principle.

By definition, “the ex-territorial principle refers to the distribution of assets between
companies across the market to ensure that no single company controls excessive
capacity in any particular geographical (and potentially pricing) region within the

contestable wholesale market.”(Russian Electricity Reform 05)
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Russian Government Ordinance 1367-r, of 25 October 2004 informed about combining

all hydro assets into one Super Hydro instead of four as it was proposed earlier.

In compliance with 5+5 Strategy WGCs were established as 100% daughter enterprises
of RAO UES. The eventual objective is to reduce by the year 2008 the governmental
share in thermal WGCs down to zero percents. According to Information Bulletin 2007
RAO UES holds approximately 90% of the shares in five WGCs, 60% in WGC-3, and
100% in HydroWGC. The list of all WGCs assets and their installed capacities is
presented in Table 3.1. Location of WGC is shown on figure 3.6.
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Figure 3.6. Location of WGC (Information Bulletin 06).
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Table 3.2 Asset Base of Proposed Wholes sale Generation Companies. (Russian
Electricity Reform 05)
Federal Generation Company 1 Region MW Federal Generation Company 4 Region MW
Orenburgenergo Urals 2430 Tyumenenergo Urals 4800
Permskaya GRES Urals 2400 Berezovskaya GRES-1 Siberia 1600
Mosenergo Central 1885 Mosenergo Central 1100
Sverdlovenergo Urals 1502 Smolenskenergo N 630
Tyumenenergo Siberic 824 Fermenergo Urals 600
Total 9041 Total 8730
Federal Generation Company 2 Region MW Federal Generation Company 5 Region MW
Tyumenenergo Urals 3280 Reftinskeya GRES Urals 3800
Stavropolskaya GRES South 2400 Keonakovskaya GRES Central 2400
Troitskaya GRES Urals 2059 Sredneuralsk GRES Urals 1149
Sverdlovenergo Urals 526 MNevinnomisskaya GRES South 1340
Pskovskaya GRES NW 430 Total 8689
Total 8695
Federal Generation Company 3 Region MW Federal Generation Company 6 Region MW
Kostromskaya GRES Central 3600 Ryazanskaya GRES Central 2640
Cherepetskaya GRES Central 1425 Novocherkasskaya GRES South 2245
Gusinoozerskaya GRES Siberic 1260 Kirishi GRES NwW 2085
Pechorskaya GRES NW 10460 Krasnoyarskaya GRES Siberia 1250
Chelyabenerge Urals 882 Volagdoenergo Ceniral 630
Kharanorskaya GRES Siberia 215 Mosenergo Central 310
Total 8442 Total 9160
Federal Hydro Generation Company (Super Hydro}
Ceniral Region MW Urals Region MW
Volgagradskaya GES 2541 Votinskaya GES 1020
Mosenergo 1000 Kemskaya GES 483
Nijegorodskaya GES 520
Verkne-Voljskix Cascades 448 Velga Region MW
Voljskaye GES 2300
nRigler — Chuvasenergo 1370
DA P Saratovskaya GES 1360
Zelechukskiy GES 530
Stavropolenergo 465 siberia Region MW
I T 2 Ut Sayano-Shushenskaya 6721
SeveroKavkazenergo 78 Bureyskaya GES 3000
A 32 Boguchanskaya GES 2000
Zeiskaya GES 1330
MNovasibirskenergo 455
Total 27074
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3.3.4.2 Territorial Generation Companies (TGC)

TGCs are the companies that were formed on the basis of the AO-Energo generating
assets (with the exception of those that were involved in WGC formation and isolated
from AO-Energos). TGCs will incorporate with regional generation companies in
neighbouring regions. This will provide an opportunity to create financially efficient
and stable organizations that would be able to compete on the wholesale electricity
market. At the moment of the establishment, the companies were owned by RAO UES.
The plan was to reduce the governmental share, possibly to become zero by the year
2008. On 31 March 2007, RAO UES share in TGCs stock capital is varied between
50% and 65%. Some TGC own heating assets, including boiler plants; moreover they
may also incorporate supply subdivision in order to provide financial hedging against
price fluctuation in the electricity and heat markets. List of incorporated assets of
Territorial Generation Companies and their installed capacities is presented in Table

3.2. (5+5 Strategy, Russian Electricity Reform 05, Information Bulletin 07)

TREA
T6C-2
-4
TGG-4, T6C-3 e
B AR T6G-10
ToCU Toc7
TGC-13 i
TEC-11 Generation
Company
TECA2 TGC-14

Figure 3.7. Location of TGCs (Information Bulletin 06).
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Table 3.2 Asset Base of Proposed Territorial Generation Companies. (Russian

Electricity Reform 05)
Region Mw Region Mw
Territorial Generation Company 1 Territorial Generation Company 8
Lenenergo Nw 3257 Volgogradenergo Central 1767
Kolenergo Nw 1922 Rostovenergo South 047
Karelenergo NW 914 Kubanenergo South 732
Totel R Astrakhanenergo Central 480
Territorial Generation Company 2 Stavropolenergo South 16
Arkhenergo Nw 1058 Total 3943
Yarenergo Central 860
Tverenergo Central 257 Territorial Generation Company 9
Kostromaenergo Central 215 Permenergo Urals 1428
N‘J_"g“”:'d"”erg':' NW 190 Sverdlovenergo Urals 1286
Vologdaenergo Central 35 Komienergo NW 710
Pskavenergo NW 13
Total 2428 Total 3434
Territorial Generation Company 3 Territorial Generation Company 10
Mosenergo Central 10549 Tyumenenergo Uragls 1517
Territorial Generation Company 4 C.he[ycbene'go Urals 1002
Kurganenergo Urals 480
Tulaenergo Central 1453 |
Lipetskenergo Central 554 Lol T
Smolenskenergo Nw/ 412
Orelenergo Central 342 Territorial Generation Company 11
Tambovenergo Central 307 Kuzbassenergo-1 Siberic 2345
Kurskenergo Central 212 Omskenergo Siberic 1855
Voronezhenergo Central 176 Tomskenergo Siberia 377
Ry_czanene'ga Central 100 Total 4377
Brianskenergo Nw 74
Belgorodenerge Central 62
Toral 3692 Territorial Generation Company 12
Kuzbassenergo-2 Siberia 2345
Territorial Generation Company 5 Altaienergo Siberia 812
Kirovenergo Urals 240 Total 3157
Chuvashenergo Volga 852
Udmurtenergo Urals 486 Territorial Generation Company 13
Marienergo Volga 80 K kener, Siberi 2090
Total 2358 rasnoyarskenergo iberic
Khakasenergo Siberic 270
Territorial Generation Company 6 Total 2360
Nijnovenergo Central 1271
Ivenergo Centrel 835 Territorial Generation Company 14
Vladimirenergo Central 455 Chitaenergo Siberia 508
::;:;:::;3;3 . zz:sl: ggg Buriatenergo Siberic 138
Toral P sige o 646
Territorial Generation Company 7 Independent Territorial Region MW
Samaraenergo Volga 3495 Generdtion companies:
Saratovenergo Volga 1422 Irkutskenergo Siberic 12882
Orenburgenergo Urals 1070 Tatenergo Volge 7003
Uliyenovskenergo Volga 862 Bashkirenerge Urals 5064
Total 6849 Novasibirskenergo Siberic 2170
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3.3.4.3 Independent Generation Companies

In addition to the WGC that was formed on the basis of RAO UES assets, there is a
WGC that is based on nuclear generation which is 100% owned by government. And
also generation companies based on the AO-Energos that were not governed by RAO
UES, including Irkutskenergo, Bashkirenergo, Tatarenergo, Novosibirskenergo. (5+5

Strategy)

One of the RAO UES priorities is to increase the number of independent generation
companies by the year 2008 due to their importance in the investment process and in the

effective operation of the liberalized electricity market. (5+5 Strategy)

3.3.5 Retail market structure and supply companies

The restructuring also aims to create competitive retail market, increase efficiency,
attract investments and increase supply reliability. The retail market starts its operation

right after the wholesale market (RAO UES 05b).

According to RAO UES retail market has the following participants:

Electricity consumers;

e Power selling (retailing) companies (Supply companies);

e Suppliers of last resort (Guaranteeing Suppliers);

e “Transmission organizations and other owners of transmission facilities that

provide transmission services”;

e Producers of electric power that do not operate on the wholesale market, “or

other organizations having the right to sell, buy etc. electricity”. (RAO UES 05c)
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Purchase and sale of electricity in the wholesale market

SUPPLIERS

Supplier of last resort

Producers not participating Power sales (retalling) companies

in the wholesale market

Transmission organisations

CONSUMERS

Mot participating in the wholesale market Population

Figure 3.8. Retail market structure (RAO UES 05c).

Supply companies may set non-regulated prices when they are dealing with non-
residential consumers. Retail market consumers (end-user) are allowed to choose their
supplier and if they do not negotiate their contract with supply companies they can
always apply to Guaranteeing Supplier that operates in their area. Residential consumers
are also allowed to choose between different supply companies and Guaranteeing
Supplier. In the case when residential consumer has chosen a supply company then this
company has to set a price that is regulated by Government. In the case of an apartment
house, a company that provides communal service is responsible for the choosing of
electricity supplier. If residential consumers or communal service company of
apartment house do not choose any supply company then Guaranteeing Supplier

automatically becomes the electricity supplier for them. (RAO UES 05d)

3.3.5.1 Guaranteeing Suppliers

There are two ways to form a Guaranteeing Supplier: first — based on the AO-Energos

assets, second — by competitive tender.
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As a result of AO-Energos unbundling, by March 2007 65 supply companies had been
registered and 64 of them were given a status of Guaranteeing Supplier. On the 10" of
April 2007 RAO UES announced about selling open auction assets of 7 supply
companies. It is assumed that in 2007 and 2008 RAO UES will sell shares of supply
companies that were created on the basis of AO-Energo, but it is not clear in what
amount. It seems that governmental share will remain less that 51% so the competition
would be possible. Probably these supply companies will loose their Guaranteeing
Supplier status before the first competitive tender for the Guaranteeing Supplier status

and would participate in such tender. (Information Bulletin 07)

The first competitive tender for the Guaranteeing Supplier status should take place in all
Russian Federation regions before January 2008. Such tenders would be repeated every
3 years. To become a Guaranteeing Supplier, the competitive tender wholesale resellers
companies have to meet a lot of criterions. The most important one is to have the lowest
gross income. After a company is given a Guaranteeing Supplier status it must divide
supply functions from distribution functions and register as a wholesale market

participant (if it was not before). (RAO UES 05¢)

Guaranteeing Supplier is obliged to make a contract with any applied consumer if he is
in the area of operation. Government controls Guaranteeing Supplier in the case of its

sales mark-up.

3.3.6 RAO UES reorganization

“The reorganization of RAO UES of Russia will be the logical completion of the
restructuring of the electricity sector and the formation of the industry’s new de-

monopolized structure.”(RAO UES f)

It is possible to describe, in principle, the process of RAO UES reforming by the

following scheme.
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First, vertically-integrated AO-Energos are divided into different activity types
(dispatching, generating, and transmission/distribution, supply). Power plants
are separated into generation companies, supply divisions into supply companies
(Guaranteeing Suppliers); backbone transmission line assets transfer to Regional
Transmission Companies (RTCs), distribution line assets transfer to Regional
Distribution Companies (IDGCs), dispatch control assets transfer to Regional

Dispatch Administrations (RDAs).

Then realizing the interregional integration of corresponding type of activities
takes place. In other words the creation of Generating Companies (WGC and
TGC), System Operator and Federal Grid Company or, if being more precise,
Integrated Dispatch Administrations (IDAs) and Interregional Distribution Grid
Companies (IDGCs), and also to International Transmission Companies (ITCs)
Of course the word “creation” is not appropriate in the context of System
Operator and Federal Grid Company, because these companies were established
before the implementation of this stage of the reforming. Basically “creation”
refers to conveyance of AO-Energos property that corresponding to the System
Operator and Federal Grid Company activities to the ownership of these

companies.

In principle, the process of AO-Energos unbundling looks simple but in reality it is very

complicated and intricate. It is not that clear as it is here. Another thing is that although

the stage of interregional integration comes after AO-Energos unbundling some of its

elements will be held during the unbundling process which is not simultaneous for all

the Energos.

Finally, the last step of RAO UES reforming is the separation of System
Operator, Federal Grid Company, Wholesale and Territorial Generating
companies, International Distribution Grid Companies and etc. In other words:

RAO UES unbundling.



70

Process of AO-Energos reforming has started in 2003 and at the moment, out of 72

existed AO-Energos there are 64 in which the unbundling process is completed. It is

assumed that the process will be finished in 2007. (Information Bulletin 07)

The third stage of RAO UES reorganization will be realized in two steps. This approach

is chosen due to the necessity of estimation of WCG ability to attract investments,

manage their development, and participate in wholesale market operation.

First step of RAO UES unbundling. Its object is to separate from RAO UES two
Generating Companies: WCG-5 and TGC-5. These companies were chosen due
to their complete formation and readiness to separate functioning. The
separation scheme was approved on the 6™ of December 2006 on the
stockholders’ meeting. Completion of the first step is planned for the third
quarter of 2007. (RAO UES f, Information Bulletin 07)

Second step of RAO UES unbundling. The scheme of this step was approved by
RAO UES shareholders on 2™ of March 2007. Basically it consists of the
creation of two holdings (State Holding and Minority Holding) and several
minority holding companies. These holdings will merge with a target
companies, and as a result, they would own their shares. Shares of the State
Holding will be owned by the Government, shares of the Minority Holding by
minority shareholders, and shares of minority holding companies will be divided

between the two previous owners. (Information Bulletin 07)
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Figure 3.9 Structure of RAO UES spin off; the second step. (Information Bulletin 06)

According to Information Bulletin 2006 the after RAO UES restructuring target power
industry structure will include the entities presented in Table 3.3. It is intended that after
all reorganizational actions and with consideration that Government will sell its shares
in thermal WGCs and TCGs the stock capital structure of industry entities will look
following way (see Table 3.3)
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Table 3.3. Share structure of power industry entities. (Information Bulletin 07)

State gl{;tzll‘g{ders
FGC UES More than 75% Less than 25%
SO-CDA UES More than 75% Less than 25%
HydroWGC More than 50% Less than 50%
6 thermal WGCs; 14 TGCs Down to 0 % Up to 100%
Holding of IDGCs Approximately 52%  Approximately 48%

Holding of isolated AO-Energos Approximately 52%  Approximately 48%

Far East Energy Company Approximately 52%  Approximately 48%

The next RAO UES shareholders meeting which would concern questions about the
final restructuring stage will be held in September 2007. The RAO UES restructuring is
assumed to be complete in the middle of the year 2008. (Information Bulletin 07)
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4  Electricity wholesale market structure in Russia

The purpose of the new electricity wholesale market in Russia is to introduce
commercial, free and competitive relationships between the different participants when
buying and selling electricity. According to 5+5 Strategy this market is supposed to

have the following characteristics:
e Freely set unregulated prices.

e [End-users are free to choose the supply company that sells then electricity with

unregulated prices.

The first step in developing the new wholesale market structure was the implementation
of transitional wholesale market. There were several reasons for this. First, it would
help to prepare the infrastructural organizations and participants to operate in the fully
open wholesale market. In addition, the goal was to test the competitive structure and to

find some unsolved problems or drawbacks of the wholesale market model.

Transient model had several stages. In 2003, the wholesale market with share 5-15% of
whole electricity volume in the European and Ural part of Russia was established.
Participation in this market was voluntary. Then in 2004, participation became
obligatory and in May 2005 wholesale market was expanded to Siberia. Since 1

September 2006, a new model of wholesale electricity market was put into practice.
4.1 Wholesale market participation criteria

Total installed capacity of electric power generators should be no less than 25 MV.
Capacity of power receiving equipment of consumers should be no less than 20 MVA

(or 25MVA as indicated in RAO UES web-page). Required capacity of each Supply



74

Point Group' (“Totality of several supply points of a wholesale market participant
belonging to one Input Model Hub®’ (TSA)) should be 5 MW for generators and 4
MVA. (RAO UES 05f)

In addition, there are some common requirements for market participants such as the
contract with Grid Company for electricity transmission; contracts for connection to the
trade system with ATS; contract with SO; availability of commercial accounting of

electric power equipment; and communications facilities with ATS and SO. (TSA 04)

4.2 Wholesale market participants

The participants of the open electricity market include:

e Consumers: Buyers that buying electricity for their own needs. Supply
companies (including Guaranteed Supplier) that correspond to the wholesale
market criteria. Export operators — organizations that export electricity to foreign

energy systems.

e  Suppliers: Wholesale and Territorial Generation Companies, import operators.

e Commercial and technical infrastructure: System Operator, Federal and

Regional Grid Companies, Trade System Administrator.

In addition, buyers are divided into “full” and “partial” buyers. “Full” buyers are buy all
their consumption volume on the wholesale market. In order to enter the market, they
need permission from Federal Tariff Service that is based on the conclusion from
Regional Energy Commission. If the “full” buyer is not a Guarantied Supplier, he can
enter the market in the beginning of the year. In the case of GS, it possibly to enter at

any moment. It also allowed to enter the market when the owner of a buying Supply

' More information about the definition of Supply Point Group available on http:/www.np-
ats.ru/index.jsp?pid=14#S.
? For the definition see page 79.
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Company is changed. Every year the required capacity of power receiving equipment of
“full” buyers will decrease: in 2007 in will be 2 MVA, and in 2008 it will be 750 KVA
(This will increase the number of eligible buyers in the market). (Shiryaeva 06)

“Partial” buyers’ status is given to those that buy no less than 85% of their electricity on
retail market. These buyers do not need permission from Federal Tariff Service. They
enter the market monthly via ATS. If “partial” buyer decides to leave the wholesale
market then transmission of regulated contracts cost takes place. FTS does not include
“partial” buyer into power balances and does not set tariffs for them. In the future the

share of “partial” buyer will increase. (Shiryaeva 06, Barkin 06)

4.3 Regulated sector

The current market model is characterized by regulated bilateral contracts between
electricity buyers and sellers. Electricity price of these contracts is regulated by the
Federal Tariffs Service (FTS). In 2006, 100% of all electricity in the wholesale market
was sold with regulated prices. The share of electricity that was sold or bought at
regulated prices will decrease in the near future, at the start of 2007, this share will be

95%. Russian Government has set the following steps of this reduction (see figure 4.1).
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1.9.06 1.1.07 1707 1108 1.7.08 1109 1.7.09 1110 1.7.10 1.1.11

Figure 4.1. The share of electricity sold/bought at regulated price. (Information Bulletin
07)

From the beginning of 2011, all electricity will be sold at unregulated prices. This,
however, does not apply to the domestic sector where electricity tariff would be still

regulated by the government. (Information Bulletin 07)

According to 5+5 Strategy, regulating contracts can stimulate investments due to the
forecast of electricity price in medium-term and long-term aspects. Since the transient

period has ended, in the wholesale market almost 19 000 regulated contracts were made.

According to (Grinkevich 06a), “regulated bilateral contracts serve as an important tool
which will provide smooth transition to competitive market”. The use of the regulated
contracts is allowing the Government to exercise mechanisms of competitive price
formation before the fully competitive market will be introduced, methods of interaction
between infrastructural organizations, and mechanisms of control over the

noncompetitive behavior of market participants.
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Regulated sector can also be characterized as follows:

e “Take or pay” method:

0 Buyer pays for all electricity that he has agreed to buy in the contract

e Trade System Administrator approves participation in the regulated sector of
wholesale market and makes selection of contract pairs. Avoidance of the small
transmission lines capacity between the generator and consumer is one of the
conditions of that selection. In addition, it is important to match hourly schedule
of generators and consumers. TSA controls the conditions when the buyer is

changing the volume of electricity traded by the regulated contract, and

regardless of the changes of his consumption. The buyer can sell the

surplus of electricity on a day-ahead market or buy a deficient volume;

Supplier must deliver the volume that was paid by buyer. Supplier can
choose whether to supply his own electricity or to buy it on a day-ahead

market. (Pikin 05)

organizes and controls financial payments. (RAO UES f, Pikin 05, Barkin 06)

e There are three types of regulated contracts for different consumers groups:

Periodicity of
Contract .
. . Contract period contract
participator e
negotiation
Population
Group 1 (Guaranteed Up to 3 years Once
Supplier)
Large power- Once (without
Group 2 consuming Up to 5 years ers
renewal possibility)
consumers
Participators that . .
Group 3  supplying the rest of One year Annually (including

consumption

renewal possibility)
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e Buyer and seller can agree to reduce the volume of electricity sold/bought but
not by more than 15%. The buyer is also allowed to reduce his consumption by

the maximum of 15%. (5+5 Strategy)

e (ancellation of a contract is permissible only once a year with the cancellation
of all contracts packages. If buyer goes to the retail market, the seller’s surplus
electricity transfers to the consumers of the third group. If the buyer stays on the
wholesale market, the seller is allowed to sell electricity in competitive sector.
This approach may have been simply adopted in order to secure competitive
sector which is just developing from the situation of strong disproportion of

supply and demand. (SO-CDU 05a, Pikin 05)

e  Volumes of electric power in regulated bilateral contracts:

0 For consumers in the group 1 — hourly consumption based on the actual
hourly consumption in previous year with gradual reduction of electricity

share that is supplied by these contracts.

0 For consumers in the group 2 — hourly consumption based on the actual
hourly consumption in 2006 — 2007 with gradual reduction of electricity

share that is supplied by these contracts from year to year.

0 For consumers in the group 3 — hourly consumption based on the
forecast value of the hourly consumption for the year of regulated
contract implementation with reduction of the share supplied by these

contracts. (Energotrade 05)

The above mentioned basically means that the increase of consumption of
consumers’ in group 1 and especially group 2 will not be covered by the

regulated contracts. That will stimulate them to go into competitive sector. This
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way reduce the electrical power that supplied at regulated prices, and promote of

competition.

e  The regulated contracts volume also include 3% of losses in transmission lines,

which is paid by buyers.

e  Volumes of regulated contracts and their changes are registered by TSA for

accounting them in formation of stable wholesale market operation.

4.3.1 Regulated contracts price formation

Electricity tariffs are calculated based on the method of full expenses that aims to find
minimum necessary price by dividing the minimum necessary income by planned
volume of electricity. Since 2008, the price of regulated contract is an indexed tariff.
Indexation is made by equations that take into account inflation, water tax for HPP, oil
prices etc. The indexation of tariffs is made by FST, which already approved the
equations for that. The equations are permanent but the parameter values change. There
are different equations for hydro, thermal, and nuclear electricity. (Shiryaeva 06,

Shiryaeva 2005b)

4.3.2 Guaranteeing Supplier’s risks

In the case of interconnection of wholesale and retail markets, several risks seem to
appear. For example, Guaranteeing Supplier buys electricity on wholesale market and
the sells it on retail market to population at regulated price. In future, when the
wholesale market will be fully competitive that might become a serious problem for a
GS if the rules of selling electricity to population are not changed. If the prices of the
wholesale market will rise against the regulated price of electricity supplied to
population, GS may lose his income and even go bankrupt. Although the case is serious,
there is hardly any discussion about the ways to prevent these situations, mainly

because of the fact that the wholesale market will not be fully competitive at least for
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four years (or even more). At the moment, almost all electricity on the wholesale market

is sold at the regulated price.

One solution might be that the Government will simply subsidize the GS or the
population in the case of high electricity prices (the wholesale price are higher than the
regulated retail prices, or the retail prices are allowed to change freely). Anyway this

question requires further discussions.

4.4 Competitive sector

Competitive sector is characterized by unregulated price and represented by day-ahead

market, free bilateral contracts, and balancing market.

4.4.1 Free bilateral contracts

The right to conclude a free contract belongs to every wholesale market consumer and
generator, although contractors have to operate within the same price zone. Participants
can freely set the price and electricity volume of free contracts. Application for
registration of free bilateral contracts submitted are to TSA two days before the actual
delivery. Contractors also have to inform TSA about the changes in contract and
provide with delivery schedule. Contractors pay the difference between the equilibrium
prices of Supply Point Groups to which they belong. By free contracts, suppliers also
allowed to buy and buyers allowed to sell electricity and participate on the day-ahead

market without submitting their price bids. (Resolution #529 06, TSA 07)

4.4.2 Balancing market

Balancing market is an independent market where buyers’ and suppliers’ deviations can
be sold or bought. Market operates close to real time: trade has to be made at least one
hour before the physical electricity delivery (Resolution #529 06). The deviations are

determined as a difference between the actual and planed consumption and generation.
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Deviation may be caused by external or internal initiative. System Operator’s
commands and the operation of protection systems that is caused by an external event
are considered as external initiative. SO’s commands are usually caused by a necessity
to compensate deviations of other participants and the deviations that the caused by
changes of Energy System conditions. Internal initiative is defined not only as the
personal needs of buyers but also as the changes in supplier’s generation facilities or

their characteristics, and as the faults caused by suppliers’ actions. (Arhipov 04)

In the situation of the normal mode of operation, the effects of external initiatives are

neglected.

Depending on the type of deviations, there are different options to allocate the expenses

or incomes. Table below presents these options.

Internal
initiative

External
initiative

up deviations

sells at the
minimum price

sells at the
maximum price

Supplier
down deviations buys at thg b uys at thg
maximum price minimum price
. buys at the
up deviations vy .
maximum price
Buyer
down deviations 'se'lls at thg
minimum price
Role of System Operator:

e Provides optimization of the Energy System operation in the situation close to

real-time operation mode.

e Calculates equilibrium prices.
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e Based on the results of optimization calculation sends commands to suppliers.

The basis of the balancing market is a competitive auction of bids from suppliers and
buyers with regulated loads for the deviation of consumption and generation. Bids from
buyers that not able to quickly change consumption are not considered. Auction’s
criterion is minimum electricity price. Price bids from suppliers are the same bids that
they submit on the day-ahead market and they do not need to resubmit them. Bids from
consumers with regulated loads are independent from I bids on the day-ahead market
and have to be submitted day ahead. Participants that do not submit their bids receive
deviation commands by external initiative at the last turn. Results of competitive
auction are hourly electricity volumes and equilibrium price for down and up
deviations. Figure 4.2 presents a comparison of the day-ahead market equilibrium prices
and up and down deviations equilibrium prices on the balancing market within a one-
week period in May 2007. It is easy to notice that comparing to operation on the day-
ahead market there is not economic efficiency to buy or sell electricity on the balancing
market. This aspect motives day-ahead market participants to plan their operation more

carefully and precisely. (TSA 2005, Carana 2005)

price i rubles

S0°TE
S0°EE
SOEE
S0'FE
S0'52

up dewiations equilibrium price
down dewiations equilibrium price

day-ahead market equilibrium price

]
[]

Figure 4.2. Day-ahead and balancing equilibrium prices. (SO-CDU 07)
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4.4.3 Day-ahead market

Day-ahead market is where the participants with regulated contracts can buy deficit of
sell surplus electric power. In other words, when buyer’s consumption exceeds the
volume of electricity delivered by regulated contracts he can buy deficit electricity on
the day-ahead market. Similarly, he can sell surplus electricity when consumption is
less than the volume delivered by regulated contracts. In the case of electricity sellers,
the situation is directly opposite: they can buy electricity that is expected to be delivered
to buyer by regulated contracts and sell electricity that was not sold by regulated

contracts.

4.4.3.1 Mechanism of price formation of the day-ahead market.

Buyers and sellers suggest their price bids concerning the day ahead physical delivery
(spot market).Then the Trade System Administrator conducts bilateral auction based on
these proposed bids. The purpose of this auction is to find the equilibrium price of
electricity for every hour of the day of delivery (figure 4.3). The main task of the
bilateral auctions is to form the operation mode for energy system that meets all the
requirements and reflects the real technical abilities of the network. This means that the
process of calculating equilibrium price takes into account losses in lines, system
restrictions and network capacity etc. If TSA, while planning and forming trade
schedules, does not take into account above mentioned requirements then the planning
process looses its meaning and if the planned mode would be far from the reality it
would lead to the large and expensive balancing market (Carana 03). TSA calculates the
equilibrium price using Input Model’. A constituent part of the input model is an Input

Model Hub®. The calculation of equilibrium price is made for every Input Model Hub.

> TSA gives a definition of the Input Model: “A description of the electric power
system intended for constructing a mathematical model of electric power production,
transmission and consumption processes using which the technically attainable volumes
of electric power production and consumption in that electric power system as well as the
equilibrium prices corresponding to them are calculated. The input model includes, as a
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Figure 4.3. Equilibrium price of one hour. (TanEnergo 05)

As a result, the auction of bids takes place. The bids that are accepted are following:

e  All sales volumes with a price lower than equilibrium price.

e  All purchase volumes with a price higher than equilibrium price.

And the bids that become rejected are:

e  All sales volumes with a price higher that equilibrium price.

required component, the analytical model of the electric power system and the system
limitations.”

“TSA gives a definition Input Model Hub — “A constituent part of the input model
corresponding to the power grid conjunctions described in the input model and to the
points of connecting consuming and/or generating facilities to them....”
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e  All purchase volumes with a price lower that equilibrium price.

It is important to notice that the day-ahead market bids should be submitted for the

whole consumption volume of a buyer and for the whole generation volume of a seller.

Sellers and buyers can also apply a price-acceptance bid which means that in the price
bid they only indicate the electricity volume that they are about to buy or sell without
price indication. Figure 4.4 illustrates examples of price-acceptance of demand and
supply. Usually price-acceptance supply bids come from hydro and nuclear power
plants. Also it is important to mention how the supply curve is formed depending on
type of generation. The cheapest electricity and even price-acceptance bid is granted by
hydro power plants, next step of supply curve is nuclear generation. Then the most
expensive generation by fossil fuels, including gas, which in the cheapest one, and

finally petroleum products and coal.

price-acceptance demand

price-acceptance supply \

(HPP, NPP, Pmin of TPP)
fuel expenses

of generators

price

volumes

Figure 4.4. The structure of supply curve. (TanEnergo 05)
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Figure 4.5. Location of the price zones. (Barkin 2005)

There are two price zones in Russia, two market areas that operate separately. On
Figure 5.5, area #1 refers to the zone called Europe, and area #2 to the zone Siberia.
Within the territory of Europe zone, there are 231 generators and 217 buyers (44 of
them are Guaranteed Supplier); within the territory of Siberia zone, there are 53
generators and 42 buyers including 11 Guaranteed Supplier. Europe consumes 648

MWh/a and Siberia 196 MWh/a. (Novikov 06)

4.4.4 Consumption and generation planning

Two days before the actual delivery (day (X-2)):

0 Buyers should inform System Operator about their maximum hourly

consumption of the delivery day (day X).

0 Generators (suppliers) inform SO about their generator equipments and

generation abilities.

Day before the delivery (day (X-1)):
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0 SO informs chosen generators and TSA about the maximum and
minimum generating capacity and maximum consumption value. This
information is used by TSA in the implementation of competitive

selection of price bids on the day-ahead market.

0 TSA informs buyers about their hourly consumption and suppliers about

their hourly generation.

0 Buyers and suppliers submit their price bids to TSA.

0 Based on the information from generators and buyers and also on its own
forecast of hourly consumption System Operator chooses the generating

facilities for operation. (Carana 06b)

Day (X-2) Day (X-1)
Buyer
SO
Supplier Supplier

Figure 4.6. The structure of business-processes information flow.



88

4.4.5 Trading Process

Interconnection between the wholesale market sectors is easy to explain on the
examples of supplier and buyer. The simplified explanation considers two examples of

suppliers’ cases and two examples of buyers’ cases.

4.4.5.2 Supplier case

In the beginning of the year, supplier concludes a regulated contract by which he agrees

to supply the buyer on the day X and at certain hour with 10 MW of electricity.

e  The supplier finds out that on the day X he can generate 15 MW. On the day (X-
1) he submits his bid to TSA for participation on the day-ahead market. If TSA
approves the participation he sells the surplus electricity on the day-ahead
market. If on the day X he finds out that actual generation is 17 MW he can sell
2MW on the balancing market.

e  The supplier finds out that on the day X he can generate only 7MW. And, for
example, his demand price bid was not accepted on the day-ahead market. Then
to fulfill his obligation of regulated contract he must by the deficient 3 MW on

the balancing market.

4.4.5.3 Buyer case

In the beginning of the year the buyer concludes a regulated contract by which on the

day X and at certain hour supplier has to sell him 10 MW.

o The buyer finds out that on the day X consumption is going to be 13 MW. On
the day (X-1) he submits his bid and if it is approved then buys the deficit 3 MW
on the day-ahead market. If he finds out that on the day X actual consumption

increases to 15 MW then he will buy 2MW on the balancing market.
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e  The buyer finds out that on the day X consumption is only 7 MW. Then if the
day-ahead market bid is approved, he sells 3MW on the day-market. But if the
actual consumption on the day X is 15 MW then he has to buy 7 MW on the

balancing market.

It is also important to mention that there is a possibility that both supplier and buyer
may be rejected by TSA in participation on the day-ahead market and they would need

to buy or sell electricity on the balancing market.

4.4.6 Marginal price setting method

On the day-ahead and balancing markets price forming by marginal price setting
method that simply means that competitive selection of the price bids aims to choose
the cheapest generators and consumers. Basic principle of marginal price setting of day-

ahead and balancing markets is presented on the figure 4.7 by the example of balancing

market.
4 Price Consumption by the
day-ahead market auction.
Deviations beginning point.
I If the actual I
I consumption I
then the balancing market 1 decreases |
equilibrium price decreases I
relatively the day-ahead market]}
equilibrium price and the most || I
expensive power plant (out of I |
accepted on the day-ahead | ' ") T 1 = =
market) is unloading I ]
I | | then the balancing market
: | f]?mgbmaliln pcrl"ice gquowm%ﬂ]ritle)lqﬁvely
_________ ___ e day-ahead market equilibrium
I | If the actu_.al I price and the cheapest power plant
I CONSUMpPHon | | | (out of rejected on the day-ahead
I j_ncreases 1 market) is loading
\}olume
Day-ahead market accepted generators® bids Day-ahead market rejected generators® bids

Figure 4.7. Common marginal price setting principle for balancing market. (TanEnergo 05)
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4.4.7 Financial markets

In September 2006 the head of TSA gave an interview to Interfax where he touched a
question of financial electricity market. He said that financial market will be introduced
within one and a half years. First type of financial contracts will be futures and
forwards. The volumes of electricity sold/bought on the financial market within the first
year probably will not exceed a quarter of a volume sold/bought on the day-ahead
market but after 4-5 years financial market volume will exceed spot market volume in

times. (Interfax 06)

There is no single electricity price in competitive sector of wholesale market due to the
peculiarity and complexity of the network. Thus for the determination price of financial
contracts several Hubs were introduced. Hub it is a fixed number of Input Model Hubs.’
The linear combination of day-ahead electricity prices (with certain weighting factors)
of all Input Model Hubs that are included in certain Hub is called Hub Index or Hub
Price, which is used as futures contract price. Hub should include a certain number of
Input Model Hubs that allows to calculate the Hub price at any moment of time. There
is also should not be any serious capacity flow limits between the Input Model Hub. All
Input Model Hub of one Hub should belong to the same IPS. There are six Hubs, four
within the first price zone, and two within the second. Figure 4.8 presents location of

these Hubs. (Grinkevich 06b)

By analyzing the Hub indexes presented in Appendix I (figures are taken from ATS

web-page) it easy to conclude that the price volatility in both price zones is very high.

> In this case the word “hub” refers to different things.
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1 price zone 2 price Zone
1 - Center-Europe - 333 Input Model Hubs 5 - Kuznetsk Basin - 71 Input Model Hubs
2 - Center-West - 120 Input Model Hubs 6 - Krasnoyarsk - 54 Input Model Hubs

3 - Urals - 128 Input Model Hubs
4 - Volga - 52 Input Model Hubs

Figure 4.8. Hubs of Russian wholesale electricity market. (TSA 03)
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5 Conclusion

The target model of the Russian power industry after the reformation will have the
features of the corresponding power industry structure in OECD countries. The spot
tradeoff electricity takes place in the day-ahead market, and there is also a balancing
market. Unfortunately, at this stage the estimates concerning the level of competitive
activity of the wholesale markets would still be premature. There is an ongoing
discussion about this topic in mass-media and internet, but basically the main
conclusion is that it is too early to make a final evaluation. More than 90% of electric
power is traded at regulated price, thus it is impossible to say whether the wholesale
market will operate efficiently when the full competition is introduced. However, the
fact that the share of electricity sold/bough at regulated price will be reduced to the level
of 50% in following two years gives a positive indicator about the increasing role of

competition.

The main benefit of this work is that it provides a reader with a wide picture of the
Russian electric power industry. It allows, within certain boundaries, to get a clear
picture of power industry evolution to its present stage. The process itself has been

highly complicated.

Although the electricity market reform has almost reached its end, it is still not easy to
give an adequate evaluation of it. But, nevertheless, analysis of the current situation is
possible. The reform schedule has many times been postponed and equally the reform
“direction” has been changed. Although this first looks like a negative aspect in reality
it often means that electricity market reform is expanding and is covering issues that

were not seen in the beginning.
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Appendix 1

Hub Price in different price zones.
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