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THE JOINT RUSSIAN-AMERICAN PROJECT ON PRIVATIZATION OF THE 
ELECTRIC POWER SECTOR 

1 1 Background On The Organuat~on Of The Project 

Russia is pnvat~zing and restructunng its electnc power sector The objective of this 

program is to increase the industry's economic efficiency by injectmg elements of 

competition and diversity into what had heretofore been a large State monopoly 

The pnvatization and restructunng of the electric power sector is as ajoint effort between 

the United States Agency For International Development (USAID) and the Ministry of 

Fuel and Energy and RAO EES Rossi, Russia's integrated power system joint stock 

company 

The Joint Russian-Amencan Project On The Pnvatizahon Of The Electnc Power Sector 

was organized into five distinct worlung groups 

(1) Structure andprzczng - in which the development of an appropriate 

structure and pncing methodology has been designed, 

(2) Legal and regulatory - in which the design of a regulatory structure to 

support the recommended industry structure is outlined and the legal 

system to support the structure is set forth, 
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(3) Securztzes andJinance - in which the financial management requirements 

for operatrng enterpnses under market reform are defined and cnbcal 

financial management tools are introduced, 

(4) Investmentpromotion - In which the process of idenufying viable 

projects of interest to investors is taught and the process of attrachng 

investors is developed 

( 5 )  Educatzon and traznrng - in which the training needs of the above groups 

is supported 

Each group was Co-Chaired by a Russian electric power expert and an Amencan expert 

The names of all of the participants of this project are listed in Appendix A The work in 

groups was done on the basis of consensus decision-malung, recognizing that ultimately 

decisions about the future d~rection of Russ~a's electric power sector must be Russian 

decisions 

1 2 Development Of The Recommended Structure 

The worlung group on structure and pncing began its work by examimng vanous 

structural models of electnc power sectors The merits of various choices were examined 

and a framework for the future structure of Russia's electnc power sector was derived 

from these discussions 

Certain objectrves that were set forth In the worlung group were used to help clanfy and 

select the best structural model for Russia 
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The design of the future structure of the electnc power sector was based on several 

specific objectives important to Russia 

a Power supply reliability must be maintamed at a hrgh level as change 

occurs 

The economic rrghts of customers must be protected 

Electnc power must remain affordable 

The structure that is established must help maximize the ability to attract 

capital for the electnc power sector 

a Economic efficiency must be improved as a result of these changes 

By cornpanng options and operating within the predetermined definitions as defined by 

Presidential Decrees 923 and 924 a structure was selected This structure involved 

separating generation, transmission and distribution into distinct enterpnses These 

features were prescnbed in the Presidential Decrees 

The structure developed by the joint Russian-Arnencan worlung group involves 

1) Separation of generabon, transmission and distnbution into separate sets 

of entities no one of which exercises control over another 

2) Horizontal disaggregation of the generabon sector into many independent, 

competing entibes w th  new independent generators, built with pnvate 

funds at nsk, entenng the sector and adding to the compehtion 
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3) Exlsting generators will be pad a price for their output that wll allow full 

recovery of the~r costs plus a modest profit New generators (built with 

pnvate finds and nsk) wll be paid a pnce that reflects marginal costs of 

the entrre generation sector 

4) Initially pncing electncity to customers at the wholesale and retail levels 

will be on the basis of average costs, a process that l l l y  recovers all costs 

but generates no "surplus profits " 

5 )  Wholesale and retail pnces to the industrial sector wll be on a "time of 

day" basis When electncity demand is high, producfion costs are high and 

pnces therefore also should be high to recognize these costs and to 

encourage more efficient use of this valuable product 

6)  RAO EES Rossii w11 retain full and sole responsibility for the national 

transmission gnd, for regional dispatch and for the dispatch of inter- 

regonal energy flows 

7) Economic dispatch procedures will be strengthened and enhanced 

Dispatch algonthms w~ll be migrated to an intermed~ate "vanable 

production cost" basis and eventually to an "hourly bid" basis 

8) The 72 AO-Energos will buy electnc power through the national 

transmission gnd, and distribute and sell it to the retall customer They 

w~ll  also bear pnmary responslbllity for customer-based energy efficiency 

investments 
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9) Federal regulatory oversight will be established Although the transitional 

process has been designed to reduce the need for regulation, it cannot 

replace the need enbrely A Federal regulatory commission wl1 oversee 

the operation and pncing policies of the national gnd to ensure falmess 

As this model of market reform was defined it became clear that the steps required to 

move Russia's electnc power sector from its traditional command-based approach to one 

dnven by market forces would require a managed transitron The need for transitional 

structure and transitional programs in all aspects of the electnc power sector became an 

important focus of work 

As the second phase of this project begins, and the process of transition is initiated these 

issues will become pnonties for future work Chapter 3 will provide an outline of these 

issues and Chapter 7 will descnbe how they must be addressed in the transitional period 

1 3 The Importance Of The Electr~c Power Sector To Russia 

One of the dist~nctive features of the privatization and restructuring process in Russia is 

how important the electnc power sector is to the nation It is perceived as playing an 

essential role in the development of the Russian economy as well as its redevelopment 

By continuing to provide affordable and reliable heat and power supply, industry and 

commerce are able to become more competrtive 

Russia's electnc power sector is considered to be of vital national security interest as 

well The integrated power system of Russia is considered to be the backbone of national 

economlc integrabon Without its continuation many believe the stability of the social, 

political and economic foundations of the nation would be compromised 
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These lunds of concerns make considerations of pnvabzahon and restructuring perhaps 

more sensitive and vltal than elsewhere in the world where similar initiatwes are 

underway The electnc power sector has a culturaIly significant place in Russian society 

For the roughly 70 years of Communist rule Lenin's words reigned supreme soclal~sm 

plus electricity equals cornmuism 

Although compelling logic would suggest that the lunds of market reforms being 

recommended by thls project could be Implemented within a few years certain cultural 

precondlbons must be addressed first For example 

(1) Becoming comfortable wth the principles and actions of a market 

economy (achievable through training and through setting up relabvely low 

nsk practical expenments) 

(2) Addressing certain lingering socio-pohbcal concerns among Important 

conshtuencies of the nation over balancing goals of equlty and efficiency 

This is most often expressed as a concern with regard to matters of the 

distribution of profits from generating companies 

(3) Broadening the understand~ng of the people concerning the role of the 

electnc power sector in the economy Many feel that reform can move 

more rapidly once public awareness of the need for it is established The 

process of building public awareness IS only now beginning 
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1 4 A Br~ef H~story Of The Market Reform Process 

Before the begnmng of market reforms management of the Russlan electnc power sector 

occurred through the Ministry of Fuel and Energy, the Government Property Committee 

and the Mnistry of Nuclear Power, as depicted in Chart 1 1 below 

Chart 1 1 

Management Of The Russ~an Power Sector Prror To Market Reform 

OPERATION MAINTENANCE CONSTRUCTION RESEARCH 

In 1991 the Unified Power System (UPS) of the former Soviet Union was broken apart as 

several newly independent states emerged, talung with them rn their formation the power 

systems that were once part of the Soviet Union 

Followng this dis-integration a process of decentralization also began in Russia Local 

authonties began to clam sovereignty over their power systems These inibatives were 
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possible due to the tradibonal linkages between most local power systems and the 

administrative structures of the country 

These developments represented a potentially senous threat to the nation As this 

decentral~zat~on trend developed a concern emerged that a collapse of the electric power 

system In those regions that did not have enough generating capacity could occur 

In 1992 the Mnistry of Fuel and Energy took actlons to counter these decentralization 

trends and ensure the integrrty of the natzonal electrtc power system The steps tnvolved, 

among other things, the formatron of the joint-stock company, RAO EES Rossit whose 

broad misslon ~ncluded ensunng that the Un~fied Power System (UPS) of Russta be 

maintained Chart 1 2 below depicts the restructurtng that occurred 
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Chart 1 2 

The Initial Restructuring Of The Russian Electrrc Power Sector For 
Market Reform 

Transmlsron 'Ina Reglorial Power 
and Subt lonrof  Companle ch00Elng 
RAO E S  R m l  Pr~vat~zat#on Variant # 1 

Regmnal Dispatch Central Dlspatch k w g n  lnst~tutes 
Centen (6) Center of Rue~an 

UPS 

of chatter !Em of chatter g e  of charter R n a l  stock 
aprtal sold to cap~trl transferred capllal sold to sale 
worken at the to workers at no mamgement at the 
nom~nal stock prla chatge norn~nal stock p n a  

The creation of RAO lead to a redefinition of the roles of other institubons involved in 

the electnc power sector Thus, new managerial relations were established through the 

formation of J oint-stock cornparues 

1 5 The Phasing Of Market Reform 

The initial market reforms steps have been positive The task now is to step forward 

from the design of the h r e  electnc power sector of Russia and begln its implementatron 

The "transition stage" that has been referred to in thls chapter shall have three general 

phases 
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(1) The Preparatory Phase Even as the design for the power sector of the 

future is being completed the implementation process is in its prepartory 

phase This phase includes the development of the legislatwe bass and 

major normatwe decrees regulabng the operation of the power sector under 

market conditions 

(2) The Intermedrate Phase This phase w11 provide the opportunity to 

practically test and if necessary correct and improve in all details the 

model of the competitive electricity market, the legislabve and normative 

basis being correspondingly perfected Dunng this phase it will be 

necessary to complete the transformation of property, the state role as the 

major owner of power ublities being gradually decreased to a mirumum 

Selling out the state packages of shares of power companies w11 be an 

important sign of the end of the transitional phase In addition 

The wholesale market w11 gradually shift from average cost 

pncing to marginal cost pncing 

Compebtion urlll be created for reconstruction of exlstlng 

and new construction of power projects and facilibes 

involving the use of international bidding systems 

Compehtion for investing will be created through capital 

markets 

The functions of state regulation of the power sector on the 

federal level w11 be lessened as market forces begin to work 
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(3) The Fznal Phase of Mature Market Relat~ons As the transition is 

completed the Russian power sector mll be charactenzed by a developed 

wholesale market with the overwhelming majonty of power plants selling 

to it and major customers buying from it, with long-term contracts 

between the energy consumers and producers prevailing and a spot market 

operatmg on the basis of marginal cost pncing 

Whle the final phase will be marked by a system that is consrstent mth current world 

thinlung and experrence whlch assures the lowest cost of power, i e , a verhcally 

disintegrated system, the central task of the power sector for the next several years is 

managmg a carefbl transibon to it 

The design of the electrrc power sector under market reform has been and will continue to 

be a very dynam~c process There are inherent and permanent tensions that will persist 

as market reform evolves 

Practihoners in the power sector will resist the politicizing of decision-malung, but 

political forces will always be at work Theoretlclans and academicians will continue to 

advance their views contributing both to the problem solving needed by practitioners and 

to the decisron-malung needs of polrtical forces Through these ongoing tensions a 

distinctively Russian system w11 evolve 

While the path may be filled mth twists and turns the focus on a final stage involving a 

compehbve structure where diverse generating entities compete will be an important 

beacon to keep all efforts on track toward achieving stated objectives 
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The follomng report summanzes the results of the joint work done by five worhng 

groups leading to a comprehensive design for the future market-reformed electnc power 

sector of Russia 

Chapter 2 will provide a more comprehensive profile of the system as it 

exlsts 

Chapter 3 wl l  discuss the challenges that necessitate restructuring and that 

complicate its implementahon 

Chapter 4 m11 outline the recommended structure 

Chapter 5 will discuss the legal and regulatory requirements of the 

recommended structure 

Chapter 6 m11 outline an investment strategy for the electric power sector 

Chapter 7 mll discuss the transition details required for implementation 

Chapter 8 will summanze the education and training agenda 

Chapter 9 will provide a summary of the report 

A comprehensive set of appendices is included in this report gving the details that an 

overview cannot possibly address The roadmaps for legislation and regulatory reform, 

wholesale market management, investment strategy, financial management and much more 

are included in the appendices 
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CHAPTER 2 

PROFILE OF TEIE ELECTRIC POWER SECTOR OF RUSSIA 

The Unified Power System of Russia is the largest unified power system in the world It 

links hundreds of electtlcity producers to millions of consumers through a network of 

transmission and distrrbution lines over a million lulometers long This chapter provides a 

profile of the electnc power sector of Russia It provides a review of installed capacity 

and generahon patterns, fuel utilizat~on, transmission, and dispatch, and management 

responsibilities 

2 2 Capaclty MIX 

The power sector of Russia is based on a range of diverse technologies Fossil-fired 

plants provide the bulk of electricity capaclty in Russia A large share of fossil-fired 

units are cogenerahon plants which provide heat to an extensive distnbution system 

Russia has sigmficant hydroelectnc resources which have been developed, particularly on 

the Volga nver and along the Angara and Yenesei nvers of Siberra Nuclear power also 

contributes to the capacity mix 

2 2 1 Capaclty MIX 

Installed capacity for Russia as a whole (including capacity held outside of the power 

sector) is shown in Table 2 1 It can be seen that 70% of installed capacity is in fossil- 

fired units, with half of t h s  capacity in cogeneration units producing both heat and 
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power The remaining capacity is in hydroelectrrc (20%) and nuclear (10%) units A 

small share of capacity (approximately 10 MW) is held by industnal and municipal 

enterpnses 

Table 2 1 

Installed Capacity In Russla 
(~ncludlng capaclty outslde the power sector) 

Source Rosaiskaya Federatsiia (Moscow Goskomstat Rossn) 

Total 

Hydro 

Nuclear 

Fossil-Fired 

Condensing Units 

Cogenerahon Units 

Fossil-fired Capacity 

As wth the case of electnc power sectors around the world, the capacity of new fossil- 

1980 

165 

3 5 

fired units have grown to take advantage of increasing economies of scale Steam 
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196 

42 

1990 

213 

43 

20 

150 

1993 

212 

43 
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temperature and pressure have increased as well, resulbng in improved fuel performance 

From average steam pressures of 35 atmospheres before World War I1 to 90 atmospheres 

after the war, then to 130 atmospheres, and in the 1980s to 240 atmospheres 

Temperatures have nsen correspondingly, and the standard temperature is now 540 C 

Most of the new units thus operate at supercntical steam conditions 

Most of the recent addibons to capacity have typically been of 500 MW units (coal- 

fired) and 800 MW units (gas-oil fired) However, because of the number of older units 

that remain in operation, units of 300 MW (constructed in the 1960s and 1970s) still 

compnse the largest number of generating units stations (35% of installed capacity of 

condensing units), followed by units of 180-210 MW (20% of installed capacity of 

condensing units) 

There are over 400 power plants of total capacity greater than 5 MW in Russia, but 

capaclty is concentrated at large power plants with multiple units At the beginning of 

1993,36 fossil-fired power plants had a total installed capacity of 1 GW or greater (52% 

of fossil-fired capacity), 13 of these plants had installed capacity of 2 GW or greater 

(28% of fossil-fired capacity) ' 

A high share (50%) of fossil-fired capacity In Russia is cornpnsed of cogenerabon units 

These plants, together w t h  regonal boilers, send waste heat through a centralized 

distribution system to industnal, residential, and other consumers These cogeneration 

umts send out almost 1000 million gigacalones a year, which provide a significant share of 
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final energy consumptron The use of cogeneration plants has resulted in a significant 

reduction in the overall heat rate at power plants 

There IS very llttle fossil-fired peahng capacity in Russia just over 1 GW in gas turbines 

have been installed Whlle combined-cycle gas turblnes are expected to play a major role 

in new capacity add~tions in the coming years, there are no unlts of this type operating at 

present 

Nuclear Capacity 

The first nuclear power reactor in the world for electricity generation was commissioned 

in 1954 at the Obinsk nuclear power plant The nuclear power program was developed 

on the basis of two different reactor types the VVER and the RBMK The RBMK 

reactor is a graphite-moderated boiling-water reactor, whle the VVER reactor is a 

pressurized water reactor The VVER units were first to be commercially uhlized a 220 

MW unit was installed at the Novovorenezh station in 1964, while the first RBMK 

(1 000 MW) was commissioned at the Leningrad stahon (Sosnovy Bor) in 1973 

Nuclear capaclty expanded rapidly in the 1970s and 1980s Just over 50% of installed 

nuclear capacity in Russia is in RBMK units Nuclear power plants play a major role in 

the North West region of Russia, where units at St Petersburg (Sosnovy Bor) and 

Murmansk (Kola) account for almost 40% of installed capacity in the region In the 

Center region, there are four nuclear power plants Kursk, Smolensk, Tver (formerly 

Kalinin), and Novovorenezh Together these plants account for 20% of installed capacity 

in the region 
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While sipficant additrons to nuclear capaclty had been planned, commissioning of 

nuclear reactors slowed after the accident at the Chernobyl' nuclear power plant in 

Ukraine In 1986 Construction of several plants, lncludlng nuclear heat (AST) and nuclear 

heat and power stations (ATETs), were canceled Several new nuclear units have come 

on line since the Chernobyl' accident, but no new construcbon has started The most 

recent nuclear umt to be cornmissloned was Balakova-4 (WER), whch came on line in 

1993 Construction at several other units has conbnued and are close to completion 

(Kalinin-3 and Kursk-5), but it is unclear ~f and when the additional investment required 

to complete these units will be available 

Hydroelectnc Capacity 

Hydroelectnc capacity plays a key role in several reglons of Russia, particularly those 

built along the Volga nver in European Russia and the Yenesei and Angara nvers of 

Sibena In the mid-1950s, development of the tremendous hydro potenbal In Sibena 

started with the construction of the Bratsk and Krasnoyarsk hydroelectnc plants In the 

Siberian Power Regon, hydroelectnc facilities account for 50% of total installed capacity 

There are a number of extremely large hydroelectric power plants in Sibena, such as the 

Sayan Sushenskaya (6 4 GW), Krasnodar (6 0 GW), and Bratsk (4 5 GW) In the Volga 

Region, hydroelectnc plants account for 25% of installed electnc capacity The largest 

plant on the Volga nver system IS the 2 GW facillty at Sarnara (formerly Kuibyshev), 

there are a senes of smaller plants up and down the Volga 
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2 2 2 Electrlclty Generatlon MIX 

Electricity generabon increased an average of 3 6% per year in the first half of the 1980s, 

in the second half of the 1980s, increases in electncity production slowed to an annual 

average of 2 4% per year Generation declined for the first time in the post-war penod in 

1991, this trend conbnues today In 1993, electncity generation was 12% below 1990 

levels As can be seen in Table 2 2, all of this decline in electncity generabon has occurred 

at fossil-fired plants, where 1993 generabon was 17% lower than 1990 generation 

Table 2 2 

Electrlclty Generatlon In Russla 

Tophvo I energet;ka Ross11 I ee reglonov (Moscow Inkotek, 1994), 54 

With the addibon of nuclear and hydroelectric power plants dunng the 1980s, the relatlve 

role of fossil-fired umts fell from 77% of generation in 1980 to 74% in 1990 In 1993, 
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wth the decline In generabon from fossll-fired facilities, their share in generation reached 

70% In recent years, nuclear power plants have provided 12% of total generation 

There are seasonal trends in generabon in Russia owing to climate conditions and seasonal 

demand requirements Because of seasonal fluctuabons in heat demand, cogeneration 

unlts typically run under cogeneration regme for 60 to 70% of yearly generation, the 

remander of the bme they generation electncity under a condensing regime 

Hydroelectnc plants are faced with reservoir constraints seasonally While hydroelectnc 

plants account for 20% of installed capacity, they provlde a smaller share of generation 

because of seasonal water constra~nts and the limlts to transmission from the Sibenan 

energy system Also, they are used pnmmly for load following rather than baseload 

generabon In 1990, hydroelectnc plants provided 15% of electrrcity generated In Russia, 

with the recent decline in generation from fossil-fired umts, the relabve importance of 

hydroelectnc generabon has increased to 18% 

2 3 Fuel Ut~lizat~on 

The average heat rate of power plants in Russia fell from - gst/kWh in 1980 to 306 

gstkWh in 1993 Thls is a very high efficiency (40%) for electncity generabon This is 

due pnmanly to the use of cogeneration units which "charge" a certain amount of fuel use 

to heat generabon, rather than electncity generation Another factor IS the wide use of 

natural gas in the power sector 

2 Net of Inplant electncity use The standard fie1 used by Russlans gve  heat rates defined in terms cE 
"lower heahng value," whlle US methods use "hlgher heating value" for fuel Adjustment of the Russian 
rate for 1993 to the Amencan standard would mse it to 326 instead of 306 
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Power plants are the largest consumers of fuel in the Russian economy Hence, the fuel 

balance at power plants has closely mirrored the overall trends in fuel production in the 

country While only 20 years ago, coal played a major role in fuel use at power plants, its 

role has dimimshed in recent years as Russla's large gas reserves have been exploited 

Many of Russia's fossil-fired power plants are designed to burn either natural gas or 

residual fuel oil Dunng the 1980s, a gas-for-oil substitution program was implemented 

Many power plants that had used residual fuel oil switched to gas use, as did several coal- 

fired power plants and several plants that had been using locally-produced peat 

While the absolute volume of residual fuel oil use has fallen, it still plays an important 

role as a backup fuel dunng the mnter when gas demand peaks Because of a lack of gas 

storage facilities, many power plants using natural gas have had to switch back to residual 

fuel oil dunng winter months as there not enough gas was available to meet the needs of 

both power plants and municipal boilers for heat production The drop in industrial gas 

consumption in recent years has meant that more gas is available for power plants, and 

the amount of time res~dual fuel oil must be used has fallen 

Plants in the electnc power sector (not including units held by industtlal or municipal 

organizabons) consumed 300 million tons coal equivalent in 1993 Natural gas plays a 

significant role in the fuel balance at power plants, providing 65% of fuel requirements, 

followed by coal (25%) and residual fuel oil (10%) 

2 4 Dispatch, Transmission & Distribut~on 

The coordination of production and consumption occurs in dispatch, transmission and 

distnbution 
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The hierarchy of the dispatch management system of the Unified Power System of the 

USSR was cornpnsed of three principal office the Central Dispatch Office, Unified 

Dispatch Offices, and Unified Dispatch Services Below in the chain of command were 

power plant management offices and local disttlbution ofices 

The Central Dispatch Office of the Unified Power System of the USSR was established 

in the early 1970s in Moscow It controlled the parallel operation of the unified power 

systems and was responsible for controlling the conditions of the Unified Power System, 

and to provide a reliable and economical electncity supply Central Dlspatch Office 

dispatchers controlled the operational capacity of the unified power systems, their 

reserve capacity, electrical couplings between the unified power systems, as well as the 

most important couplings within the unified power systems They controlled the 

operation of generabng units that played an important role in the UPS regime The 

dispatch offices (Central Dispatch Office, Un~fied D~spatch Offices, and Unified 

Dispatch Services) played important roles in both long and short-term planning of the 

power system, including malung projections of energy consumpbon patterns and daily 

load diagrams, management of fuel resources, and scheduling of repairs and maintenance 

The Unified Dispatch Offices were based in each of the unified power systems (9 for the 

USSR as a whole), while the Unified Dispatch Services operated at the local energy 

system level Dispatchers from these offices were also charged wth responsibility to 

maintain a given frequency w~thin their system 
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Even though the unified system, with the ability to shift power between regions was 

supposed to be able to manage peak loads, the lack of sufficient pealung capacity meant 

that there were times when load had to be shed In the case of a temporary energy or 

capacity shortage in the United Power System of the USSR, the need for load shedding 

was determined by the Central Dispatch Ofice, in conjuncbon wth Minenergo (the 

Mnistry of Power and Electrrfication) Dunng the mid-1980s, there were significant 

problems wth maintaining frequency in 1985, the Unified System operated at 

frequencies between 49 8 hz and 50 2 hz for only 33% of the year, while the frequency 

was below 49 5 hz for almost 40% of the year The situahon has improved dramatically, 

and in 1993, the frequency along the Unified Power System was between 49 8 and 50 2 

hz for 97% of the year 

The dispatch of fossil-fired generating units were made on the basis of the amount of he1 

used to generate electncity (udelnie raskhodi topliva) Nuclear capacity was operated as 

baseload Hydroelectnc plants were typically operated at baseload only to provide for 

the minimum run-of-nver requirements, the rest of the time they operated as pealung 

capacity 

Since the breakup of the Soviet Umon, the power systems management has undergone 

several changes There have been some problems wth parallel operation of Russia's and 

Ukraine's power systems because of Ukraine's inability to maintam the requisite 

frequency because of fuel shortages The former dispatch center for the North West 

umfied system had been located in Riga (Latvia), it is now being created at St Petersburg 

Addi~onal challenges facing the dispatch organizations are the required coordination of 

local energy systems dependent on transfer of power through other countries (the North 

Caucasus umfied system, Kaliningrad and Pskov oblast), and the calculation of revenues 
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of inter-regional electricity transfers In the future, dispatch functions will increase 

further as the dispatch of units must shift to minimize the cost of &el used The reliable 

management of the Unlfied Power System faces the addibonal challenge of equipment 

constraints ~t has been said that the hardware and software of the maln computer system 

is outdated and unable to perform complex management tasks 

The Unified Power System (not including Far East, which is only weakly linked to the 

Unified System) spans 9,000 krn (west to east) and 6 time zones It is compnsed of 6 big 

regional power systems North West, Center, Middle Volga, North Caucasus, Urals, and 

Sibena Before the breakup of the USSR, interconnected regons included the power 

systems of Kazakhstan, Ukraine, Transcaucasus, Central Asia, and the Balbc States 

(which were included as part of the North West system) In Russia, 65 local electricity 

administrabons work in parallel in the Unified System, the remaimng 7 local electricity 

admimstra~ons are in remote regions (such as Kamchatka, Magadan, and Sakhalin) and are 

not connected by transmission lines to the Unified Power System 

The Russian transmission system is comprised of 432,000 km of high voltage lines (1 10 

kV and above) and 950 transformer stations with a total capacity of 535 MVA The bulk 

of transmission lines (65% of the total length) is in 1 10-kV lines, followed by 220-kV 

(22%), 550-kV (8%), wth the remaining length in lines of 330-kV, 750-kV, and 1150-kV 

(one line of 500 km inside of Russ~a) Intefies between the Regonal Power Systems are 

generally of at least 500-kV lines, although there are several interties that still use 330-kV 

lines for all or part of the inter-regonal transmission 
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2 4 3 Inter-Regional T ~ e s  

As noted above, the Unified electncity system was developed dunng the Soviet penod, 

and the breakup of the USSR has some direct implications for the transmission system of 

Russia Several regions of Russia are interconnected only through the power pools of 

other regions the North Caucasus regional power pool is linked to the Center power pool 

through an intertie wth the power pool of Ukraine, and, Kaliningrad and the Pskov oblast 

are no longer directly linked to the North West regional power pool and must transfer 

power through the Baltic states 

The regional power systems operate largely to supply power to their own consumers 

Although inter-regional transmissions typically represent only a small share of generation, 

it has been important in managing peak demand, and as such has allowed for a system 

reserve margin of just 13% Inter-reglonal transmission has also been important for 

providing power to capacity-deficit regions, such as the North Caucasus 

Russia can export limited amounts of power to countnes outside of the former Unified 

System of the Soviet Union Finland has been receiving approximately 5 bkWh a year, 

primarily through a 500-kV link Norway has a small AC link that is connected with the 

Murmansk local energy system (8 mkWh per year), and there is a small, isolated ink 

between the Sibena and Mongolia (84 mkWh per year) 

2 5 Electricity Consumption Patterns 

A compmson of electncity consumption per capita for Russia and several OECD 

countnes show that final electncity consumption in Russia in 1990 (5,360 kwh per 
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capita) lagged signrficantly behind Canada and the United States, but was very similar in 

magnitude to the figures of Japan (6,140), the FRG (6,020), and France (5,350) Perhaps 

most stnlung in this compmson is the role the industnal sector plays in consumption 

patterns In most OECD countrres, the residential/commerc~al sphere plays a more 

important role in consumption patterns than the industnal sector This is not the case 

with Russia, where the ~ndustnal sector plays a very significant role in electncity 

consumption, electncity consumption by the industnal sector of Russia (per capita) in 

1990 was close to U S levels 

Final electncity consumption patterns are shown in Table 2 3 The sectors showng the 

largest drops in electncity consumption during this period were industry (including 

construction activities) and transport (which in Russia is based heavily on electnfied ra~l) 

Even with this recent decline in electncity consumption, the industnal sector still plays a 

major role in electncity consumption patterns The industrial sector (including 

construction activities) accounted for 56% of final electncity consumpbon in Russia in 

1993, compared to 63% in 1990, and 67% in 1980 

It is difficult to analyze the dynamics of sectoral electncity consumption in recent years 

because of inconsistencies among data sources, and the unclear role the defense sector 

plays within different data collection agencies Within industry, it can be said that the 

largest electncity-consuming branches has been nonferrous metals (which accounted for 

approximately 20% of industnal electncity consumption in the early 1 9 9 0 ~ ) ~  followed by 

rnanufactunng and ferrous metals This dominance of heavy industry in consumption 

figures, coupled with the lack of management of electricity use wthin industry and the 

lack of economic mechanisms (pnces and bills) to change consumption patterns, has led 

to high electncity intensities 
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capita) lagged significantly behind Canada and the United States, but was very similar in 
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On the other hand, there are sectors of the economy that can be sad to be 

"underelectnfied " In the past, the commercial and residenhal sectors have played very 

minor roles in final electncity consumption With the increase of commercial sector 

activities, electncity consumption in this sector should grow wth the addition of stores 

and other service-sector acbvities In the residenbal sector, the expansion of electncity 

use wll be closely linked wth new home construchon (to overcome the severe housing 

shortage) and the subsequenbal increase in the stock of appliances There is some 

potenbal for increased electncity use in existing home stock Although most Russian 

homes have refrigerators, there are few automahc washing machines or advanced 

consumer electronics 

Table 2 3 

Electrrcity Balance, Russra 
(billion k~lo-Watt hours) 
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2 5 Organizational Structure (Functions & Responsib~l~t~es) 

There has been a tremendous shifi if the organizational structure of the power sector In 

recent years The power sector has been in transition from a highly-centralized structure 

towards a more decentralized structure, with weaker government control 

Final Consumption 

Industry & Construction 

2 5 1 Past Structure 

920 

575 

The State Planning Committee (Gosplan) coordinated the nabonal planning efforts in all 

fields Wlthin Gosplan, there were departments responsible for vanous aspects of the 

fuel and energy complex, including a department for power and electnfication This 

departments made long and short-range plans for the industries under their junsdlcbon, 

and tned to ensure that their plans were coordinated and that there were sufficient 

resources avalable to fulfill these plans 

699 

467 

Agriculture 56 74 96 103 103 104 
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76 
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The Council of Wnisters exercised operational control over the entire energy system, 

including the rninistnes, state committees, and their production facilities Much of the 

long-term planmng was developed in the Council of Mnisters and the Central Committee 

of the Communist Party, which in 1983, adopted a long-range energy program that 

provided the groundwork for energy policy through the year 2000 

The Ministry of Power and Electnficatlon Wnenergo) and the Ministry of Nuclear 

Power Wnatomenergo) were responsible for the design, construction, operation, and 

ma~ntenance of power plants in the Former USSR Together, Minatomenergo and 

Mnenergo supplied just over 90% of the electncity generation in the Soviet Union The 

remaining electrrcity generation came from power plants held by enterpnses outside the 

central electrrcity ministnes (pnmanly at large factories) Mnenergo also operated the 

Unified Power a d ,  which connected the Soviet Union's 1 1 regional power networks six 

in Russia and five covenng one or more of the former republics These regional power 

networks were cornpnsed of local electricity systems, which largely followed the borders 

of economic regions (Oblast, Krai, Autonomous Republic, etc ) In Russia, there were 72 

local electncity systems 

The Unistry of Power and Electnfication also coordinated equipment needs with two 

specialized support ministries the Ministry of Power Machine Building provided heavy 

equipment for all types of power plants, and the Mnistry of the Electnc Equipment 

Industry was responsible for the production of electnc generators, transformers, and high 

voltage transmission apparatus 

2 5 1 Present Structure 
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Dunng the second half of 1992, prrvatization activities in the Russian power sector 

accelerated Under Decree Numbers 922 and 923, the Russian State Property Commttee 

was Instructed to create a new Russlan joint stock company "RAO-EES" as a holding 

organization for certsun power sector enterprises The assets of the Un~fied Power 

System were spilt between vmous administrative units RAO-EES maintained 

ownership of transmission lines larger than 330 kV, thermal plants over 1000 MW, and 

hydroelectnc power plants greater than 300 MW Each of these stahons had previously 

been managed by one of the local electncity administrahons These plants total 

approximately 50 GW (25% of installed capacity) RAO-EES holds 46 fossil-fired 

plants, and 37 hydroelectnc plants These plants represent just over 40% of fossil-fired 

capacity, and 60% of hydroelectnc capacity, but not all of the plants that would quallfy 

(owlng to size) for RAO ownership have been transferred In 1993, plants held directly 

by RAO-EES generated 155 bkWh, which represented 16% of country-wide generabon 

Presently, all of the length of the 1150-kV and 750-kV lines, 80% of the 500-kV lines, and 

70% of the 330-kV lines are held by RAO 

The Central Dispatch Office in Moscow and the six regonal dispatch offices, as well as 

some of the research and design institutes, are also wholly owned by RAO-EES Other 

enterprises including vanous non-core businesses, such as construcbon enterpnses, other 

research and development insbtutes and manufacturing enterpnses are partially held by 

RAO-EES The remamng capaclty are owned by joint stock companies (72) that were 

formed from the former local electncity admimstrations (now referred to as "A0 

3 ~ ~ ~ 9 3  28 
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Energos") All commercial nuclear power plants remain under the control of the Mrnistry 

of Atomic Energy Qbhnatomenergo) 

Other important changes that have occurred recently involve the regulation of the 

electrrcity sector The Council of Ministers established independent regulatory bodies to 

handle wholesale and retail ratemalung These include a Federal Energy Commission 

located in Moscow and a Regional Energy Commission located in each of the 72 separate 

energy regions, plus specific RECs for the cities of Moscow and St Petersburg The 

Federal Energy Commission was established in 1992 pursuant to the Act of the Council 

of Mnlsters No 493 of March 14, 1992 The Commission currently compnses twenty 

members, Including representabves from the government and the pnvate electnc power 

sector Members are appointed by the Russ~an Pnme Mnister and serve unl~mlted 

terms Currently, the Federal Energy Commission has two officlal funcbons regulating 

wholesale electric power rates and acbng as final arbitrator at the regonal level In 

pnnclple, the RECs are rate making organizations whose members include representatives 

of local governments, power supplying organizations, and retail consumers Pursuant to 

the Act of the Council of Mnisters No 737 of July 1993, the RECs approve three 
- 

categories of retail sales sales by A 0  Energos to customers and resellers, sales by 

resellers to customers, and, sales from industrial retal sellers to A 0  Energos or to other 

customers 

2 6 Future Issues 

The Russian power sector faces many challenges in the years to come Many of these 

challenges wlll require changes from past plannlng prachces The cntena for malung 

decisions on new capacity, rehabilltabon of older units, fuel choice, dispatch (hence 
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generation), and inter-regonal transfers of power will be based on a new set of market- 

oriented pnncipals, and the increasing role that conservation can play Thls is set against 

a backdrop of changes in how the output of the electric power sector (electncity and heat) 

is used As electncity use in the commercial and residenbal sector IS likely to nse, at the 

same time that industrial baseload is falling, the power sector wll have to meet a different 

load shape This wll require more flexible capacity, and greater levels of coordinabon on 

dispatch and transmission The opportunity for low-cost efficiency measures to reduce 

heat losses in the distnbubon system and increase heat loss In building could affect the 

utilizabon (and efficiency) of cogeneration units 
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CHALLENGES FACING THE ELECTRIC POWER SYSTEM 
OF RUSSIA 

3 1 Introduction 

Russia has gone through unprecedented changes in the last few years It has moved from 

soc~alism toward market reforms that will bnng the nation into the fold of free market 

economies Thls process has involved the privatization of state enterpnses across all 

sectors of the economy 

The electnc power sector is in the process of privatization along wth the rest of the 

economy But pnvatizabon per se does not necessitate a restructunng of the power 

sector in any particular direction There are many models that could be applied - from a 

state corporation that hncbons as an integrated monopoly serving the whole nabon to a 

basket of independently operabng companies providing generation services, transmission 

services, and distnbution services, respectively 

On the one hand the restructunng design process of this joint project began with an 

examinabon of vanous structural options On the other hand, the same design process 

was informed by an understanding of the cntical challenges or problems that the electnc 

power sector faces 

Russia's electnc power sector faces many challenges that must be addressed through the 

restructunng process or restructunng w11 be an unsuccessfbl effort These include 

a) worlung within the constraints of political realibes within Russia, 
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b) recognizing the impact that the state of the Russian economy is having on 

the power sector, 

c) addressing problems in the organization of the fuel supply and heat 

systems, 

d) adapting insbtubonal realities to the charactenstics of the Russian legal 

system, and 

e) understanding the constraints and opportunities in the operations of the 

electnc power system itself 

This chapter will summanze some of the most important of these challenges which must 

be dealt with in order to achieve an efficient and competitive electnc power system 

Specifically, polit~cal, economic, fuel and heat, legal, and operating challenges wll be 

cons~dered below The chapter will conclude by discussing how these challenges will 

have to be resolved 

3 2 Pol~tical Challenges 

The electnc power sector is being privatized and restructured in a complex political 

environment involving many forces that push and pull the process in several possible 

directions The political strains involve several viewpoints from a return to the socialist 

past to a very rapid movement to a market-based future No single position appears to 

have sufficient strength to impose its will on the others Therefore, political compromise 

is the ruler of the day 
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What this means for electnc power sector reform is that an ideal compebtive system m11 

be adapted to accomodate the relahve influence of vanous interests In turn, the 

restructunng of the Russian electnc power system must be understood as a dynamic, 

"dialectical process" which is dnven by a clear vision about the desired outcome a 

cornpetitwe electnc power system 

These political strains are manifested through the types of power sector issues that are 

the focus of policy decision-malung They are also evident from the processes and 

procedures that Russia is using to affect pnvabzation and restructunng 

The key policy issues that are being considered include 

Whether to enact a single comprehensive law defining the electnc power 

system or several small and specific laws that add up to something 

comprehensive, 

How to deal with the problem of allocating surplus profits on existing 

plant (note that this is discussed thoroughly in Chapter 4), 

Whether the focus of market-reform should be done at the national level, 

where a slngle wholesale electnc power market is established to serve the 

entire nabon, or at the regional level where more decentralized management 

of the power system is realized 

3 2 1 The Leg~slat~ve Challenge 

A reasonable argument can be made that it would be appropnate to enact comprehensive 

and sweeping legislation that mandates an immediate transition to a hghly competibve 
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industry structure for the electnc power system By this argument, little stands to be 

gained by delay and many opportunities stand to be lost 

The creation of such a sweeping change, however, must involve the Duma - Presidential 

decrees will not sufice The legislative strength and stability necessary to enact rapid 

restructuring requires the firm, long-term control of the Duma by pro-economic-reform 

forces This control has not occurred Furthermore, the will and the degree of unanimity 

necessary to support sweeping change for an entire economic sector does not seem to 

exlst in Russia today nor anytime in the near future 

3 2 2 The Challenge Of Allocating Surplus Profits 

A major cause of political instability is the issue of wealth distribution both existing 

wealth and new wealth created by the healthy operation of competition in a market 

economy Ths  issue generates debate, even in countries with long-established market 

economies In Russia may threaten political fragrnentabon 

The electnc power system is a vital part of the national economy Many Russians feel 

that resolution of the wealth-distribution issue for the electnc power system will produce 

a powerful precedent for other industries and therefore a precedent for the political 

structure of the nabon itself They argue that if some regions are able to capture the 

electric power system's wealth for themselves and their inhabitants, then the forces of 

disunity m11 preval and the "commonwealth" of the nation as a whole will suffer Ths  

is a difficult issue to resolve because there are several different, potenbally-valid, 

interpretabons of what an "equitable distribution" of this wealth involves 
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3 2 3 Nat~onal Vs Reg~onal Market Reform 

The process of reform has brought with it a strong new interest in regional decision- 

malung involving rela~ve autonomy and minimal influence from the center What is 

contradictory about thls desire is that from an operating perspective natlonal integrabon 

of the electrr c power system ensures certa~n benefits that cannot be realized through 

regionalizat.lon, e g , greater efficiencies in the use of electnc power capacity through 

improved operations of the transmission system 

Decisions about whch is emphasized - nation vs region - w11 have significant impacts 

on the restructuring of the electric power sector The timing, the scale and the scope of 

change is hndamentally different if restructuring is done at the national level compared to 

regonal level efforts 

3 3 Econom~c Challenges 

The notion that electnc power systems should be governed by competition IS relatively 

new Many initiatives are underway throughout the world to implement this new 

approach While each nabon faces ~ t s  own distinctive problems, the general pnnciples of 

a competitive electnc power system are applicable in all cases 

Russia's applicabon of these general pnnciples is even more challenging because of the 

distlnctwe economic circumstances in which the effort is talung place To illustrate by 

cornpanson, the Un~ted States has only recently begun to experiment with compebtion in 

the electnc power industry after about 100 years of being heavily regulated 
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By contrast Russia, whrch IS shll talung its first steps into the arena of market-based 

systems, must deal w t h  economic instability and a set of rnhented drslocabons that make 

the implementahon of reforms especially challenging - most likely leading to the 

requirement of more bme to affect changes and greater caution in the process of reform 

than m~ght be assumed as jushfied if experrence from other nabons were to be assumed as 

perfectly applicable 

The Russian economy IS in a state of depression and faces the threat of hyper-inflation 

This complicates the electnc power system's process of transibon to a competitive 

structure Hundreds of major state-owned heavy-industry and manufacturing entities 

have lost their tradibonal markets and seem unable to find sufficiently large roles in the 

new competitive markets to survive intact The electric power system's traditional 

customer base is therefore wobbling on the bnnk of collapse and is either unable or 

unwilling to pay its electncity bills The new manufacturing and commercial entities that 

are growng to replace the old ones generally produce less energy-intensive products 

The economy also suffers from a level of publrc and prlvate corruption that is 

inconsistent wth  Western expenence, a major cause of which IS the desire to avoid the 

uncertainty of highly-volatile tax laws and unstable monetary policies (and the 

consequent unpredictable rnflation), and the need for businesses to survive in the face of 

rapid changes in public policy This srtuation drscourages long-term fixed investments 

(particularly investments by foreign investors) and encourages a short-term "trading" 

approach to business The electnc power system is one of the most long-term, capital- 
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intensive industnes in the economy It suffers disproportionally from this economic 

situation 

3.3.2 Inherited Dislocat~ons 

The electnc power system must learn to survive and prosper in the environment in whlch 

it lives This environment abounds with dislocations and contradictions The greatest 

dislocations involve the mismatch between the existing base of capital equipment which 

produces goods that no one wants to buy (e g , armaments), and the desperate need for 

new capital equipment to produce goods that people actually do want to buy (e g , 

consumer goods) This mismatch of capital equipment is mirrored by a mismatch in 

operating and management slulls Many have the slulls necessary to operate on the old, 

command-based economic foundation, but few understand, much less possess, the slulls 

necessary to build businesses on the new, competition-based economic foundation 

These mismatches produce a justifiable hesitancy by Russian electnc power sector 

executive management There is a valid view that few wthin the electrrc power sector 

fully comprehend the requirements of restructuring This acts as a constraint on the 

ability to take action The nsk is perceived as extreme when what is being "left to market 

forces7' is somethng believed to be a form of national life blood and the management talent 

to make it happen is limited in number An emphasis on more training more quickly is 

something that has been of nsing interest over the course of the design work in Phase 1 of 

the joint project to pnvabze the electric power sector 

These mismatches also produce contradicbons between the plans for a compebtive 

economic future and the means necessary to accomplish these plans This report 
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discusses steps to acquire these means (automated dispatch equipment, accounting and 

financial reporting systems, management and operator training programs, capital 

investment analysis, etc ) for the electnc power system But the system's customers w~l l  

also need to take similar steps Otherwise, the electnc power system may outrun the rest 

of the economy and therefore run the nsk of becoming isolated from its customers For 

competihon to succeed, a vigorous dialogue between suppliers and customers must be 

created and maintained 

3 4 Fuel Supply And Heat Challenges 

Economic theory and common sense indicate that the benefits of a compehtive structure 

in the electnc power system depend in part on whether related sectors of the economy 

are also based on a competitive structure The electnc power system depends greatly on 

the fuel and heat sectors Neither is competitive or even effectively regulated 

As yet, no fossil fuel for power generation is sold at prices that are determined by free 

markets Oil and gas are dominated by vertically-integrated (and expanding) monopolies 

GAZPROM, in particular, not only supplies an essential power production fuel but also 

directly competes with electnc power Furthermore, it may undertake electnc power 

generation ventures of its own 

The market power of GAZPROM should be a significant consideration in restructuring 

the electnc power system Excessive fragmentation of the electnc power system would 

hand many competrtive advantages to an integrated monopoly gas system If gas pnces 

for power generation can be controlled by command, then the gas industry has (by setting 

gas pnces at d~fferent levels for different electncity customers) the opportunity to place 
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the power system in a vice, squeezing its costs of generation up on the one hand, and 

squeezing its revenue potential down on the other 

Coal presents a different (but equally challenging) set of problems The pnce of coal (and 

the pnce of coal transport) is as much a political as an economic Issue Power generauon 

is the only customer for many coals and the only source of livelihood for the miners The 

electnc power system is therefore obliged to buy these coals at a pnce determined by the 

need to keep the miners employed S~nce many of these coals are of poor quality, and 

since productivity at many mines is also low, the coal pnce that the electnc power 

system must pay may exceed the market pnce (real or estimated) in order to provide 

miners wth a living wage The United Kingdom, under much more stable polihcal 

conditions, has wrestled with this polihcal problem for decades 

Fuel 1s an Important electnc power input, heat is an important output Russia's current 

dependence on distnct heating, produced by combined-heat-and-power plants and sold at 

command-based pnces, has the ability to hold hostage the success of the electric sector 

restructuring program Artificially-low heat pnces act as a hidden and arbitranly- 

determined "tax" on the electnc power system, siphoning-off revenues to subsidize the 

inefficient use of thermal energy by the system's customers The larger this "tax", the 

fewer financial resources available to build a more efficient electric power system A 

posslble resoluhon of the heat-pncing problem w11 be discussed in Chapter 4 

Resolution of the kels problem wll be more difficult 

USAID Project Russian Electnc Power Sector Privatization RCGIHagler Badly, Inc 



3 5 Legal System Challenges 

3 5 1 Inadequate Commercial Laws 

Unlike nations whose market-based economies are well established and run relatively 

smoothly, Russia has no commercial law tradibon and no reliable civil judicial mechanism 

for the enforcement of commercial contracts Russia also has no administrative law 

tradition, no history of impartial regulatory bodies, and little trust of administrative 

bureaucracy Instead, there is a widespread, and perhaps justifiable, fear of governmental 

power being exercised arbitrarily, or In a manner that leads to more corruption 

These gaps in Russian legal expenence and practice combine to create a policy dilemma 

On the one hand, the commercial law foundat~on for a competibve market (and 

particularly for market-based investments) does not yet exist On the other hand, even if 

such a legal foundation were put in place, there w11 be great resistance to the 

establishment of western-style regulatory bodies to adm~nister the laws because of a fear 

of corruption 

There may be no tidy or particularly satisfying solution to this policy dilemma 

Realistically, compebtion sufficient to allow Russia to forgo regulabon will take bme to 

affect Slgn~ficant market power will unavoidably be retained by some entities each of the 

stages of the industry value chain (generation, transmission and distribution), at least 

initially 

In the real world, where "the best" can be an enemy of "the good", the challenge is to do 

two things (albe~t incompletely) at once 
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a) Enhance compebbon by creating more inibal competitors, and building 

forces into the system that will tend to create even more compebtion in 

the W r e  The recommended structure for both the transitional and final 

stages of the restructunng process do just that 

b) Improve regulabon by legally formalizing the responsibilities of existing 

regulatory bodies, expanding those responsibilities, and seelung other 

methods to raise the standards of independence, impartiality, and 

professionalism of the members of the regulatory bodies This too is a 

central component of the recommended structure for both the transitional 

and final stages of the restructuring process 

3 6 Electric Power System Internal Challenges 

Until recently, the electnc power system was a horizontally- and verbcally-integrated 

state monopoly, operated under a command system of central planning This old 

structure has undergone, and will continue to undergo, enormous and rapid changes But 

the system's current financial, management, economic, and structural problems will 

require even larger and more rapid changes In tackling these problems, Russia should deal 

first and most decisively with those that it considers to be the most cribcal 

Problems that are external to the electric power system (those that affect other sectors of 

the economy, or perhaps the society as a whole) will not be resolved by a restructunng of 

just the electnc power system, even though such a restructunng may well offer a useful 

template for other sectors It is worth noting, however, that many of the system's most 
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important problems are not external, they are qulte specific to the electnc power system 

itself These problems may not have yet received all the attention that they deserve 

3.6.1 Financial Challenges 

Customers are not paying their bills and the electnc power system is suffenng a senous 

shortage of fbnds As a consequence, exlsting plant and equipment is detenorating and 

new generabon and transmission assets cannot be installed While this problem plagues 

many, if not most, businesses in Russia, its resolution almost certainly will involve 

actions taken pnncipally by the system itself, rather than by the nation as a whole The 

State budget appears unable to supply the needed resources to solve this problem for 

everyone Foreign investors will not provide a substantial source of funds for the electnc 

power system until lunds of financial accounts w~th  which they are familiar have been 

installed 

3 6 2 Operations and Management Challenges 

The potential benefits of competition (as opposed to command-based administration) in 

the electnc power system are undeniably large and attractive Generation of these 

benefits, however, depends on the ability to use some practical tools and management 

systems These are so common and familiar in the West that there is a tendency to take 

them for granted If these tools and management systems (such as standardized cost and 

financial accounhng systems that are openly visible to all, computer-based 

communications and control systems, access to efficient markets for fbels and investment 

funds, and so forth) and the tra~ned personnel to use them are not generally available, then 

competition is unlikely to produce the full economic benefits that are possible Thus the 
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focus in the immediate future must include the development and installahon of these tools 

and management systems as well as the creation of the structure itself These challenges 

and their solution fall into ten broad categones 

A unlforrn system of cost and financial accounts must be ~nstalled in and used by 

every entity in the electnc power system This step should be one of the very 
first that the electnc power system takes Government should require by law the 
use of a Uniform System of Accounts, and regulators should audit these accounts 
at least yearly 

2 Economic Dispatch 

New automated data communications and control systems that are unbiased and 
"transparent" (the operation can be seen and understood by all entities in the 

system) must be acquired and installed Manual dispatch cannot satisfy these 

cntena The electnc power system's chosen methodology for dispatch should be 

published for all entities to see and confirmed as appropnate by law 

3 Capital Investment 

The economic signals and incentives that the market provides, not the traditional 

command-based approach, must form the basis for capital investment dec~sions 
Transmission and end-use energy efficiency should receive particular emphasis 
since investments here may well be the most effective way to increase the 
economic efficiency and reliability of the electnc power system Furthermore, 
these investment alternatives have not received sufficient attenhon in the past 
No additional law seems to be required 

4 Tanffs 

Tmffs should be based on production costs This basis should progress from an 
average-cost to a marginal-cost structure In order to provide appropnate economic 
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signals and incentives for customers Regulators must be responsible for insunng 

that the cost-base used by each entity is fair, accurate, and transparent to all 

entities in the electnc power system 

5 Competitive Strateny 

As Russia progresses towards a market-based economy, customers will 

increasingly have a vanety of choices for sabsfying their energy supply needs 

Electricity will be only one of these The electnc power system should begin to 
adapt its product offenngs to this new environment of customer choice 

6 Marketing 

Markehng programs that identify specific customer needs and create products and 

services to satisfy them are an important element of competitive strategy As the 

Russian economy advances, these "demand-based" programs will supplant the 

traditional "supply-based" approach of the old command system of economics 

7 Investment Promotion 

Investment promotion programs, l~ke  marketing programs tailored for its energy 

customers, attempt to tailor the electnc power system's investment offerings to 

the specific needs of its capital "customers" Competition in the capital markets 

gives choices to these "customers", and electric power system securities (stocks, 

bonds, loans, etc ) are only one of their many alternatives Government should 

ensure that its laws encourage foreign investment and that volatility in its tax and 

monetary policies doesn't fnghten them away 

8 Corporate Governance 

An entity that competes in the marketplace for customers must focus and direct 

its organizabon according to these individual customers' needs The measures of 
success of this approach to corporate governance are quite different from those of 

the old economic foundation, which simply measured "quantity" of production, 

regardless of its salability The management and corporate board of each entity 
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must understand and foster this focus on customers, not the old focus on 

Government measures of total productron 

9 Licensing / Permimnq 

Licenses and permits entitle entities in the electnc power system to compete in 
the marketplace, subject to the rules of the market These rules should be few in 

number, requre honest and open commercial transactions, and be sttlctly 

enforced Government should ensure that these licenses and permits have a firm 

legal foundahon on which to stand 

10 Contrachnq 

Entihes in the electnc power system should be able to contract for products and 

services from a vanety of competing suppliers No entity should be obliged to be 

the captive customer of a single supplier (engineenng, repair, mantenance 

supplier, power generator, etc ) Note, however, the important and difficult 

problem of fuel supply that is discussed above Government should ensure that 

these contracts have a firm foundation of commercial law on which to stand 

In all of the above matters, the role of the national government is to support the 

~ndustry's transformation, and to match the industry's progress, stnde for stnde, by 

resolving those issues that only government can 

3 7 Resolutron Of These Challenges 

It is not reasonable to ask electnc power system managers to answer political questions 

Equally, it is unwse to excuse polihcal leaders from doing so The matters listed here are 

those that polihcal leaders must resolve It is also not possible to implement any ultimate 

structure for the Russian electnc power system until these polihcal decisions have been 

made It is, however, possible to design the structure and to begin (and to conhnue) 
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mahng progress towards it so long as a reasonable sequence of political decisions is 

established 

3 7 1 Government, Legal, and Pol~cy Responses 

Those challenges to the electnc power system that require government response for their 

resolubon include the followng 

a) How will the benefits and costs of the existing system be allocated among 

the people of the different regions in the Russian Federation? 

b) How will conflict between national and regional interests be resolved in 

matters of efficiency, autonomy, and equity? 

c) How should issues of national secunty and international competitiveness 

affect the structure and pncing policies of the electric power system? 

d) What are the appropriate roles for the nahonal and regonal governments in 

matters of ownership and regulation of entities in the electnc power 

system? 

e) What constraints and costs should be placed on the electnc power system 

in matters of public health and of environmental preservabon and clean- 

up? 

f) How should customers' nghts be best preserved? 

g) What should be done about corrupt economic prachces and how should 

responsibility be allocated for implementing appropnate remedies? 
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h) How will members of the regulatory bodies be selected, and what powers 

will they have? 

In these areas, the Government's role is to enact new laws The electnc power system's 

role is to recommend the substance of such laws, and to adhere to them when they are 

enacted In other areas, the Government must also enact laws that support changes that 

the system itself must make Examples include 

a) What changes should be made to the process of dispatching power 

generabon plants and to the method of financial settlements among all the 

entibes in the electnc power system? 

b) How should wholesale and retail tanffs be structured and what should be 

the basis for geographical variations in these tanff levels? 

3 7 2 Electr~c Power System Management Responses 

Finally, the necessary changes internal to the industry itself can be made without the 

Government's action The major responses in thls area will be discussed in Chapter 7 

below The most immediate and severe problem of the electnc power system - that of 

non-payment by its customers - 1s discussed in Appendix - 

The Russian electnc power system in its final state will be based on a competitive 

structure that is even more economically-effic~ent than that in the United Kingdom 

(Chapter 4 contains the details ) This structure will help to ensure that the nation is 
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provided w~th  reliable and affordable power In order to implement this structure, a 

number of challenges need to be met challenges internal to the power system itself, and 

challenges related to the interface of the electnc power system with the Russian economy 

and society 

In order to meet these challenges, Government (hopefully wth  the assistance of the 

electnc power system) must develop an electnc power policy for the Nation based on 

competition, and create a set of laws to implement this policy The electnc power 

system, however, is not yet prepared to cope fully with such laws In order to do so, the 

system must invest resources to foster change in management systems and equipment, 

and in extensive personnel training programs Complementary investments must be made 

by the customers as well These changes must occur before fill-scale competition can 

become a reality and they will require extensive cooperabon between Government, 

electnc power system entities, and customers 
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CHAPTER 4 

RECOMMENDED ELECTRIC POWER SYSTEM STRUCTURE 
UNDER MARKET REFORM CONDITIONS 

Thls chapter descnbes the recommended structure for the electrrc power sector of Russia 

In des~gmng the structure it was recognized that there was a gap between the current 

structure and the recommended structure This gap required buildng a bndge, or 

transitional structure, that functioned as a means of getting from the exisbng structure to 

the new one In other words, the recommended structure is actually two linked structures 

- a translbonal structure and a "final stage" structure 

This chapter also highlights certain cntlcal elements in the transitional and final stages 

First, the creation of a wholesale market is considered of paramount importance to 

successfully affecting a transition to the final stage Second, the queshon of maintaimng 

system reliability while restructuring takes place is considered a cnhcally important 

matter 

The chapter begins w~th an overview of the structural analysis and recommendations that 

are being made Followng a discussion of current, transihonal, and final stages a more 

thorough descnption of the wholesale market and why it is being defined and developed 

as it is will be considered Then, a bnef discussion of the importance of ensunng system 

reliability, regardless of which stage of evolution, will be presented Finally, the chapter 

concludes wth a summary of the key issues that should be the focus of power sector 

management as its evolubon unfolds 
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The recommended structure for the electnc power sector of Russia was developed over a 

year of joint worlung sessions between Russian and Arnencan teams The work began by 

examining vanous structural optlons, defining overall objecbves for the power sector and 

recognizing the constrants such as the Presidenbal decrees that have already prescnbed 

certan steps toward unbundling the vertically integrated system 

As work conhnued, the ownership of sector entities, and the trading arrangements 

between these enhties was examined The role of the wholesale market emerged from this 

work as a particularly important dimension to the structure both in the near-term and 

over the long term 

4 2 1 The Need For A Well-Designed Trans~tional Stage 

As the joint work progressed it became clear that a well designed transitional stage would 

be essenbal to the achievement of a competitive electnc power sector for Russia 

Chart 4 1 illustrates the key components in each of the three stages of the structural 

evolution of the electnc power sector in Russia 
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CURRENT 
SYSTEM 

Chart 4 1 

The Evolut~on Of The Electric Power Sector 

30 GENCOs 

Generation dispatched 
through monthly plans 

Weak competition 

Retai l prices recover 
average generation costs 

Inefficient end use assets 

Regulation revents P surplus pro ~ ts  

Competitive No of GENCOs 

Generation dispatched 
on var~able costs 

Limited competition 

Retail prices reflect 
average generation costs 

Investment in efficiency 

Regulat~on and/or contracts 
prevent surplus profits 

FINAL 
SYSTEM 

(7 YEARS +) 

Competitive No of GENCOs 

Generat~on dispatched 
on hourly bids 

Strong competition 

Retai 1 prices reflect 
marginal generation bids 

Effic~ent end-use assets 

Unregulated new generators 
may earn surplus profits 

The following pnonties are cntical to the transitional stage 

Competibon dunng the transitional stage w11 be developed by encouragng 

new, independently owned companies to build generating plants that 

compete wth  existing generators 

Dunng the transibonal stage vanable cost w11 provide the dispatch 

cntenon 

• Movlng from an average cost basis of pncing to a free market that sets 

pnces on the basis of marginal costs In the transitional stage retail pncing 

wl l  be based on average costs but will be time-differenbated to reflect cost 
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of service differences Retail pnces wll gradually shlft to approximate 

marginal costs over a penod of seven or more years 

Moving from end-use assets that are inefficient to ones that are efficient 

In the translbonal stage a program of Investment in end-use efficiency wlll 

be an important element of the resource planning process 

4 2 2 The Wholesale Market Brrdge To The Frnal Stage 

The recommended structure envisions transactions occurring between generators and 

consumers wlth the transmission company providing a transportation service and a 

settlements funcbon The marketplace that is defined by these transactions is considered 

the wholesale market and it plays an important role bndging the current system and the 

recommended final stage 

The term "wholesale market" can be used in many ways Techmcally it is a term refernng 

to a market that involves "sale for resale " However, in this project the term "wholesale 

market" is used as a rubnc to refer to all non-retail transachons (1 e , all transactions 

except those sold by A 0  Energos) that will occur from the transition stage to the final 

stage 

Dunng the evolubon to the final stage it is assumed that several types of wholesale 

transacbons will overlap until the final structure is implemented including but not limited 

to sales for resale, bilateral contracts, use of a spot market for energy, vanous forms of 

interregional exchange agreements, and other contract types, e g , peahng contracts or load 

shaping contracts 
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Dmng the tranabonal stage exisbng generabon mll sell to the wholesale market at 

regulated pnces reflecting their actual costs New generation will sell at pnces reflecbng 

the margnal costs of production In this way, pnce effects on customers can be 

controlled and mlmmized while, at the same tlme, Investors w111 be gven proper signals 

for considenng new projects 

This two tiered pncing system is discussed further in Appendix - 

4 2 3 The Retail Market 

The retail market wlll consist of regulated distribution enterprises (A0 Energos) that buy 

power from the wholesale market, generate some of their own, and sell power to their 

customers See Appendix f o r  a detailed discussion of retml pncing methodology 
s 

recommended for the transitional and final stages 

4 2 4 System Reliability, Regulat~on and Planning 

Control of the industry to ensure fair pricing, and appropnate investing, w11 be exercised 

by Federal regulation (whose pnmary function will be oversight of the development and 

operabon of the wholesale market and of the produc~on of a national integrated resource 

planning process) and Regonal regulation (where retail matters, especially pncing, wll be 

the focus) 
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4 3 Current Structure And Ownersh~p Profile 

The current structure of the electnc power sector mlght be charactenzed as "partlally 

vemcally integrated " 

RAO EES ROSSII, a joint-stock holding company, was created to manage the 

pnvatlzation of the electnc power sector Chart 4 2 below depicts the structure of the 

sector as it currently exlsts 

Chart 4 2 

The Current Structure Of The Electr~c Power Sector 

. . *  

Other 
Countries 

RAO EES ROSSll 

TRANSMISSION, CENTRAL DISPATCH HYDRO 

FINANCIAL SElTLEMENTS 0 PLANTS 

A 0  ENERCO 

Retail Customers Retail Customers Retail Customers 

RAO was created from the Ministry of Fuels and Energy It was entrusted wlth the 

responsibility for reliability of power supply in Russia Regional energy systems, 
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compnsing distribution, CHP, and small generating plants, were transformed into joint- 

stock companies as well 

Currently, the Russian power sector is "quasi-vertically integrated " RAO owns 100% of 

transmission networks above 330 kv, substations and dispatch centers, 100% of larger 

thermal and hydro power plants, and 100% of vanous research and design institutes 

RAO holds 49% interest in the A 0  Energo's, to RAO also belongs a trust that ows 49% 

of constructron and machine building enterpnses 

RAO's largest shareholder is the government of the Russian Federation, whch must 

retam at least 50% interest in RAO for a three year period ending in 1995 

RAO owns a diverse mix of other enterprises as well including construction companies, 

research institutes, engneenng firms and much more These entrtres will be divested as 

part of the overall restructuring except in some cases where RAO holds the entity as a 

trust obligation to the state 

4 3 2 Impact Of Ownership Structure On Power Sector Operat~ons 

Ownership structure impacts how the power sector operates For example, if RAO were 

to continue to hold percentage interests in all generators, the structure of the electnc 

power sector would be essentially a single large generation and transmission enbty The 

ability to affect economic competition among generators or to create a wholesale market 

would be compromised Such an ownership pattern would require intense regulatory 

scruuny because it would be a monopoly 
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By creating a wholesale market and using it as a pnncipal means of evolving from the 

current to the final structure the intent is to reinforce the value of verbcal disaggregation 

1 e , the value of compebbon 

The Government of Russia intends for RAO to divest its ownership of generators and 

retail distributors (A0 Energos) Any other ownership structure will produce a power 

sector that can be pnvatized but will be inherently less cornpetitwe 

4 3 3 The Falrness Issue 

The Government of Russia intends to disperse sector ownership dunng the Transihonal 

Stage But certan complications associated with the way privatization took place will 

need to be managed 

The argument is made that the distnbution of shares was done wthout regard for the fact 

that "the people of Russia" built the electnc power system and should share equally in its 

benefits Insofar as excess profits accrue to individuals who did nothing except "be in the 

right place at the nght time" there is an inherent "unfairness" to the current situation 

The debate over this concern is serious and can profoundly impact the future structure of 

the electnc power sector It merits thorough understand in order to appreciate how the 

transitional and final structures attempt to accomodate these concerns while trying to 

ensure that the benefits of a competitive system are ultimately realized 

The electnc power system assets that exist in Russia today -- including power plants, 

transmission lines, related facilities, equipment, institutes, and others -- were built and 

owned by the Soviet state Many of these assets have shortcomings (and associated 
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potential liabilities) inefficiency, obsolescence, delapidation, pollut~onl contaminahon, 

etc But these assets also have great value In pahcular 

(1) All these assets are enhrely free of debt Thus, the costs of owmng and 

operating them do not Include debt servlce 

(2) Through the privatization process, these debt-free assets have been 

transferred (at no cost) to newly created joint stock companies in the 

power sector (An effecbve controlling interest in most other companies 

in the power sector has been retained, temporanly, by RAO EES Rossii, 

the State Property Committee has in turn retained temporanly an effective 

controlling interest in RAO ) 

(3) These assets include huge hydroelectnc facilities, whch generally have far 

fewer shortcomings and far greater value (per kw of installed capacity) 

than Russia's coal, oil, and gas-fired plants 

The geographic loca~ons of Russia's existing power system assets were dictated by a 

vanety of factors suitable hydro conditions for dams, proximity to fuel sources for some 

other plants, centrally planned schemes for creating new industrial complexes or 

population centers But regional political or ethnic factors, and considerabons of 

autonomy generdlly, were not matters to which Soviet planners gave great weight and 

apparently did not significantly influence locat~on decisions for power system assets 

What Is m e  "Fazmness" Issue7 The "fairness" issue concerns the appropnate allocation 

of benefits (both power supply and cost benefits) from Russian power plants Such 

benefits can in theory be allocated in virtually any combination to or among one of more 

of the following (1) the entire nabon and/or all Russian electnc power consumers, (2) 
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particular regions and localibes, (3) particular end-use consumers or classes of consumers, 

rangng from major smelters to all ulbmate consumers within a particular geographic area 

or political subdivision, (4) particular joint stock companies that own the power plants, 

or that supply power to consumers in particular regons or localities, or (5) other parties, 

such as a "trader" who has a tolling agreement with an aluminum smelter 

This issue involves only power plants and their benefits Transmission facrlities and 

other power system assets are not involved Moreover, as a practical matter, the power 

plants at issue are ptlmarrly hydro facilities The combination of no debt and free fuel 

makes Russian hydro plants particularly valuable (Nuclear plants could conceivably 

become Involved, too, but fossil fuel plants appear much less likely to be caught up In the 

fairness debate ) 

The fairness Issue reflects the tension between national and sub-national Interests in 

Russia today It does p& reflect, is not determinative of, nor is it necessarily even related 

to an entirely distinct Issue how competitive should the Russian electric power sector 

become, and how quickly? 

It is possible to have a competitive national wholesale power market or a monopoly 

national wholesale power market, one could also have competitive regonal power pools 

or monopoly regional power pools The two vanables -- the degree of national integrabon 

of the wholesale power market and the degree of competition -- can be independent, and it 

helps to think of them interdependently, i e , the wholesale power market structure that 

resolves one issue may very well resolve the other, as discussed below 
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RAO's Stated Posrtron RAO's concern is that the power supply and cost benefits of all 

Russian power plants should be shared by the entire nation, effectively through 

maintenance (or creabon) of a single power supply and cost pool 

RAO has at least three stated reasons for its position The stated reasons are 

(1) All Russians paid for these power plants, so all Russians should share in 

the benefits of these plants 

(2) National law must be obeyed, and defiance of the law cannot be rewarded, 

or Russian civil society will break down This issue has already been 

resolved by law at the nabonal level The Government of the Russian 

Federabon has ordered that the 5 1 largest such plants should (a) provide 

their power output to the national wholesale market, and (b) become the 

assets of joint stock companies whose shares are to be held by particular 

enhhes in a pamcular manner, all in accordance wth  a nahonal 

privatization scheme 

(3) The alternative of dividing these power plants and their benefits among 

sub-national enbties -- and particularly of letting vanous A/O Energos or 

regional governments basically expropnate them -- would dissolve in 

prachce into an anarchic free-for-all This could harm Russ~a's overall 

economic performance, the performance of the electnc power sector, 

4 RAO officials Qsllke the word "pool" for several reasons Nonetheless, to Westerners the word is 
fmhar and accurate m the context m whch ~t is used here So in thls paper "pool" wlll be used both as a 
noun and as a verb 
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Russian national secunty interests, and perhaps even the terntonal 

integrity of the nation itself 

Evaluabon Of RAO's Stated Reasoning RAO's stated reasoning has its persuasive 

ments, but only wth respect to existing power plants (not, as shown below, with respect 

to b r e  power plants, and RAO is in agreement wth this perspective) 

Nonetheless, other points of view must be recognized, and counterarguments can be 

stated 

(1) "All Russians paid for these plants, so all Russians should share their 

benefits " This logic, though simple and appealing, can be questioned 

For example, all Soviet citizens actually paid for these plants, yet no one 

proposes that all former Soviet cltizens (including non-Russians) share the 

benefits Moreover, this particular concept of farness has not been 

applied elsewhere in the former Soviet Union or in other sectors of the 

Russian economy Former Sov~et Republics have themselves expropriated 

many former Soviet assets, and even wthin Russia it appears that little 

attempt is being made to retain for all Russians the benefits of State assets 

in sectors other than the electnc power sector 

(2) "The law must be obeyed " The relevant laws were not enacted by the 

Duma, and their Constitutional legitimacy as decrees/resolubons has been 

questioned Thls issue exists and cannot currently be resolved because the 

Constitutional Court is not yet functioning 

(3) "Potentla1 disintegration of the integrated nat~onal electnc power system, 

the national economy, and perhaps even the nabon itself I' Withln Russia, 
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regional economic and even political disintegration may be posihvely 

desired by some individuals, groups, and geographic regions And there 

appear to be those who believe that economic or even political 

disintegration of Russia might prove a posihve benefit to the people of 

varrous subjects of the Russian Federahon (and perhaps the West) It is 

reasonable to believe that whether Russia remains economically and 

polihcally integrated will depend on the play of forces far greater than 

those affected by the choice between a single nahonal wholesale market or 

several regional pools in the Russian electnc power sector 

Stated Reasoning Of Those Opposzng The "Fa~rness" Issue Opponents of a single 

national wholesale power market include some of the Regional N O  Energos, vmous local 

and reg~onal governments, some individuals in the Ministry of the Economy and 

elsewhere in Moscow, and certain Westerner observers These enhbes and individuals 

appear to favor creahon of about seven reg~onal wholesale power markets (corresponding 

to the seven existing regional power dispatch areas), with specific power plants being 

dedicated either to particular regional markets or to particular A/O Energos or other 

paficipants in such regonal markets 

Advocates of thls viewpoint have several stated arguments Note that theseadvocates do 

not appear to argue in favor of "unfairness," nor do they deny that there does exist a 

certain fairness to RAO's proposal Instead the contention, in effect, is that fairness is 

not the only relevant value, and that the mere invocation of fairness cannot properly end 

the debate They appear instead to assert the following 

(1) A single national wholesale power pool is neither necessary nor desirable 

Large Western nations such as the U S and Canada do not have such 
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pools Regonal autonomy within a federal republic is a positive good, and 

the alternative, which opponents charactenze as a centralized national 

power system controlled by Moscow, merely perpetuates the problems 

and inefficiencies of the Sov~et past 

(2) A single nahonal wholesale power pool is not even feasible Things have 

already gone too far in the other direcbon (witness the nascent aluminum 

smelter deals and init~atives to develop independent generators for A 0  

Energos) 

(3) The wholesale electric power market should be competit~ve If there is a 

single nabonal wholesale power pool, RAO will dominate it, and, as a 

pracbcal matter, if RAO dominates the wholesale market there will be llttle 

or no competition for the foreseeable future 

Evaluatzon Of Other Stated Posraons The stated reasoning of those who oppose a single 

national wholesale power pool and who advocate creation of regional pools instead 

deserves careful evaluation 

(1) "A single national wholesale power market is not feasible " Four points 

might be made in response First, at least until now, Russia has had a 

single national wholesale power market Second, there is no way to tell 

whether a single national wholesale power market could continue except 

by trying it Third, the contention that such a market is impossible is not 

only self-serving, but potentially self-fulfilling again, no one will ever 

know unless a single national wholesale power market is put to the test 

Finally, the "choice" between fairness and mulbple wholesale markets is a 

false dichotomy There is a simple compromise solution (the "Two-Tier 
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approach in Appendix ) which shows that even if a single national 

wholesale market is not feasible or desirable, RAO's fairness concern can 

still be reconciled with the existence of other wholesale markets and 

wholesale competition as the design of the transibonal and final stages 

recommends 

(a) recognize the fairness pnnciple by creabng a single national 

wholesale power pool for the power output and costs 

associated with exisbng generators, and 

(b) exclude all - new generators from that pool in the &re 

(2) "A single national wholesale market is not desirable, either " The choice 

need not be that of fairness on the one hand greater regonal autonomy 

and wholesale competition on the other, both are possible, again, as the 

recommended design shows 

(3) "The wholesale market should be competitive " There is no disagreement 

about this point The issue is how competitive, how quickly, and how 

best to achieve the degree of competition and speed of implementation that 

are ultimately selected Again, the important point is not to assume too 

readily that fairness and competition are necessmly inconsistent The 

"Two-Tier" approach serves RAO's stated fairness concern and still 

creates a compebtlve wholesale power market for the steadily-increasing 

portion of Russian total power demand that cannot be met by the existing 

capabilibes of Russia's aging generators 

Clearly, dunng the transitional stage, dealing wth the problem of "unfair economic rents7' 

accruing to some workers and not to others w11 be an essential challenge 
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The pncing system that has been designed for the transitional stage will play an 

important role in capturing surplus profits on the existing asset base of the electnc power 

sector and rehrecbng them for the overall benefit of Russia's populabon 

4 4 Transrtlonal Structure 

The transition of the electnc power sector from its current structure to the recommended 

structure is considered a huge leap It will require not only significant changes in the 

technical operation of the power sector It wl1 also require a management culture change 

of massive proportions 

For these reasons the movement from the current structure to the recommended structure 

wll take some time This intenm penod has been designed as a managed process - one 

where the building blocks essential to operating the final structure will be put in place 

Dunng the transihonal stage one of the most important elements is the development of 

the wholesale market It is believed that properly implemented the wholesale market can 

play a cntical role in bndging the current structure and the recommended final structure 

4 4 1 The Essential Role Of Central D~spstch 

For an effective wholesale power market to develop it is essential to ensure maximum 

capability for moving power from region to region This necessitates a nahonal gnd 

enterprise to manage the overall system 

In both the transioonal and the final structures, RAO EES Rossi will play a key role in 

central dispatch This function dispatches the generation resources within the regions and 
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effects greater interconnectron and coordination among them As w11 be hscussed later, 

thls is one principal reason for an emphasis on a national wholesale market as opposed to 

several regonal wholseale markets Chart 3 illustrates this hnctron 

4 4 2 Reduclng Reglonal Cost Differences With Increased Interconnectlons 

There are differences in regonal generahng costs in Russia today Through increased 

lnterregonal system integration regonal generating cost differences can be reduced This 

1s achieved through interregonal power exchange agreements that are ordered by the 

central dispatcher 

4 4 3 The Transitional Structure Leverages The Wholesale Market 

The current structure may not fully capture the benefits of a wholesale market Until 

Presidentlal Decree 1034 which takes effect in 1995, not all generators were selling to the 

wholesale market In fact of the 52 entities that should be selling to the wholesale market 

only about 21 were doing so Thls has contnbuted to price disparities between regions 

and reinforced vanous concerns including suboptim~zation of the electrrc power system 

from an operational perspective and reinforcement of the problem of allocating surplus 

profits 

4 4 4 The Importance Of Long-Term Contract~ng 

The transitional stage will be a somewhat amorphous penod of change aspects of the 

current system will CO-exist wlth aspects of the new, and aspects of the final stage will be 

undergoing a form of testing or trial effort One such area that will be subject to such 

pressures concerns the way that sellers and buyers interact and carry out transactions 

USAID Project Russian Electr~c Power Sector Privatization RCGfHagler Badly, Inc 



6 7 

Dunng the transitional stage the transaction systems and infrastructure needed for the 

final stage will have to be developed, tested, refined and formalized The principal 

transaction tool will be power contracting There will be several types of power 

contracts developed for the electnc power sector 

• Long-term contracts wth existing generators for capacity and energy 

A senes of vanable term contracts for a vanety of services such as 

electncity without capacity, electncity generaong capacity (and energy 

when needed), energy exchanges, sale of both transmission capacity and 

transmission service at either the wholesale or retail level, and sale of 

transmission service (without sale of capacity) 

Contracts that provide the buyer with the option to acquire energy or 

capacity at some specified future date Most often such contracts are 

tradable, 1 e , can be sold to other parties 

Futures contracts which are agreements to provide energy and/or capacity 

at a date certain in the future Most often such contracts will be tradable, 

i e, can be sold to other parties 

Long-term contracting wth exlsting generators will be parixularly challenging because 

there are no precedents for such mechanisms In the Russian electric power sector It wll 

be important to develop these instruments dunng the transitional stage They will be a 

usehl way of ensunng an effective balance between regulatory oversight and the use of 

market forces to regulate the system 

Specifically, if generators have long-term contracts with the wholesale market maker and 

manager or with direct customers, and if these contracts spell out the pncing methodology 
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to be used over the duration of the contract, then the need for annual regulatory review of 

pnces will be reduced Considenng the scope of the transition agenda and the need for 

regulators to play a facilitating role, the diminishing of the need for frequent pnce 

regulabon review would free the regulator to focus on other matters, such as facilitating 

the transition to the recommended final structure 

Development of long-term contracting is important for many reasons It will 

Reduce the need for complex regulatory systems (as just noted) 

Provide a tool for dealing with existing and new generating plants in a f a r  

and consistent way 

Provide greater incentives for economically efficient operabon of existing 

generators 

Provide a way to ralse capital through sales of individual contracts to 

pnvate investors 

Dunng the transitional stage several cntical issues will have to be dealt with if power 

contracbng is to be an effective tool Specifically, 

Russia's legal system may not be ready to accommodate the complexities 

that may emerge from the use of power contracts, 

Workers may resist using power contracts because such contracts could 

limit wealth realized from certa~n plants, 

USAlD Project Russ~an Electric Power Sector Privatization RCGfHagler Badly, Inc 



69 

Retal customers may confront increases in their electnc costs in some 

cases unless profits from certain contract holders (1 e , those from existing 

generators) are rebated to those customers 

Nonetheless, it is important to develop and use long-term contracts dunng the transitional 

stage because contracts will be the foundation of the final system 

4 4 5 Keys To Success In Nav~gat~ng Through The Trans~tional Stage 

Dunng the transitional stage the electnc power sector of Russia wll evolve from its 

current state of "parbal vertical integration" to a sector having three distmctive lines of 

business - generabon, transmission and dispatch services, and retail distnbution of 

electnc power 

For this to be successkl the following must occur 

The tensions between the so-called fairness argument and the discipline of 

economic efficiency must be to a constructive resolubon 

No single enterprise, whether generator, transmission company, or 

distnbutor, should have a controlling interest in any other segment of the 

industry 

While concentrated ownership, 1 e , few owners who control the 

enterpnse, may be allowed in individual enterpnses, concentrahon of an 

enbre segment of the industry (generation, distnbution) must be 

prohibited Such concentration allows for monopolist~c or oligopolist~c 

behavior whlch, in turn, diminishes the efficiency of market forces 
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If, dunng the transitional stage, regulatory control is exerted to keep anti-market forces 

from dominating the electnc power sector then market-based benefits w111 have a better 

opportunity to develop and the final stage wlll be approached with better-established 

market principles and conditions In effect 

Further, progress dunng the transitional stage should yield several crrtical benefits for the 

electnc power sector - 

Increased competition and lower overall costs of power through the entry 

of independently financed , owned and operated generators 

Continued system reliability through the strong regulation of the 

transmission gnds and through the use of economic dispatch pnnc~ples 

Improved efficiency of energy use through a structure that incents the A 0  

Energos to make profitable energy efficiency investments 

4 5 The F ~ n a l  Stage - A Market-Based Power Sector 

4 5 1 An Open Market For Customers 

As the electnc power sector enters its final stage one new aspect of its structure ~ 1 1 1  be 

the abllity of large industnal customers to acquire electnc power resources directly from 

the wholesale marketplace, bypassing the distnbutors' retail tanffs 

This option of paying only a "use of system" fee to the A 0  Energo will incent the A 0  

Energo to set retail rates that reflect cost of service and to eliminate cross subsidies The 

creation of customer choices and incentives for economically-efficient behavior can help 

to reduce the need for central regulation and control in a market-based economic system 
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4 5 2 Plnal Stage Structure 

The emergence of dlrect service customers does not significantly alter the structure of the 

electnc power sector from ~ t s  transitional stage providing the entry of these buyers Into 

the market should be relatively easy Chart 4 3 depicts the slight alteration in the 

structure of the electrrc power sector at its final stage of development into a market-based 

system 

Chart 4 3 

The Flnal Sector Structure Is Not Vert~cally Integrated And Allows Direct Servlce 
Customers To Access The Wholesale Marketplace 

RAO EES ROSSll 

TRANSMISSION, CENTRAL DISPATCH 
FINANCIAL SETTLEMENTS 

Retall Customers Reta~ 1 Customers Retall Customers 

4 5 3 Final Stage Prlclng And Dispatch Pr~nclples 

In the final stage of the electnc power sector's transition to a market-based system, 

generailon will be dispatched by "hourly blds" which each generatmg company, GENCO, 
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m11 provide to the dispatch center one day to one week ahead Pncing w~l l  be discussed 

further in the section on the wholesale market below 

4 5 4 Ownership In The Final Stage 

At the final stage all electnc power production from generators must be sold directly to 

and dispatched by the transmission gnd It may not be sold dlrectly to an end-use 

customer or an A 0  Energo The central dispatch and transmission entity, RAO EES 

Rossii, should not own generation (other than peaking capacity necessaq to insure 

transmission stability and secunty) These restrictions reduce the opportunity for one 

entity in the electnc power sector to show favoritism to another or to a special customer 

and therefore introducing an unfair bias in the operation of the market for electnc power 

4 5 5 Merit Order Dispatch 

All generators in a regional power pool will be dispatched in strict "ment order" the 

generator with the lowest bid will be dispatched first, the generator with the second 

lowest bid will be dispatched next, and so on up the "stack" of generators unbl sufficient 

power is being generated to meet the power demands of the customers This 

methodology Insures that each and every level of customer demand is supplied at the 

lowest economic cost (the greatest economic efficiency) to the electnc power sector 

All generators that are dispatched in a given hour are paid a pnce equal to the highest bid 

that is actually dispatched Generators are - not pald a pnce equal to their own bid 

New generators built w t h  pnvate "at nsK' funds will be allowed to earn and retain 

profits However, these generators will also be required to accept any losses that they 
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may incur as well Success by pnvate funds placed at risk will earn rewards falure will 

incur losses 

This final structure will Introduce an important element of diversity and competibon into 

the decision-malung process for investment decisions in the electnc power sector No one 

entity, public or pnvate, would monopolize this process 

4 6 The Wholesale Market Br~dge To The F~nal Stage 

In both the transitional structure and the final structure a national "wholesale market" 

plays an important role This market is the bridge that also carries market reform from its 

current stage to the desired final structure 

The importance of the national wholesale market was realized through a process of 

examining vanous options The options included 

(1) Convenhonal sale for resale involving RAO as the single buyer and reseller 

for the nation 

(2) Conventional sale for resale involving seven regonal pools 

(3) National gnd providing a transportation service and settlements function 

with the system operating with long-term capacity contracts and energy 

sold on a spot market 

(4) Regonal pools functioning as (3) 

Further analysis is justified to make appropnate refinements in how the wholesale 

marketplace will function to best serve the market reform process Nevertheless it is 
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believed that the general direction discussed in this section of the chapter is the best 

approach 

In assessing which option appeared to make the most sense the objectives of reform were 

used as the pnncipal evaluation cntena These were supplemented wth cntena based on 

the expenence of Russian electnc power sector experts involved in the project The 

obj ecfives, agan, are 

• A growing electnc power system and the continuing abllity to efficiently 

and reliably provide the nation with affordable power, 

The ability to do the above social equity and economic efficiency, 

The ability to attract foreign investment on terms that are beneficial for the 

electnc power sector 

Russian experts in the electnc power sector used several principles to evaluate options 

(1) Contnbutes to solving existing legal problems and thereby helps foster 

compebtion, which will increase the system's economlc efficiency 

(2) Contnbutes to enhancing system efficiency and optimization, including 

preserving the electric power system from future fragmentabon and decline 

and maintaining and enhancing an efficient dispatch order, whch w1ll 

minimize electnc power generation costs at every level of demand 

(3) Contnbutes to malung the most efficient use of limited capital resources 

(4) Provides both suppliers and buyers with tools to understand and hedge 

financial nsks and, in turn, enhance supply reliability 
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( 5 )  Plays a key role in setting market-based retal power pnces 

Table 4 1 summatlzes the analysis 

Table 4 1 

Natlonal market 
slngle 
bu er/reseller , 

Affordable Enables average 

Solves exlst~ng 
legal problems 

Balances soc~al 
equ~ty and 
economic 

effiaency 

Attracts 
investment 

Enhances system 
op t~m~zatlon 

Pnclng 
mechatllsms 
ensure balance 

Investment banks 
support ths  
approach 

Ensures control of 
the system until 
there is a legal 
framavo* 

A natlonal market 
provldes the 
greatest 
ophmzation 
potentlal 

resources transmsslon 
whch offers the 

a s k  hedglng 
and supply 
reliablllty 

g Wholesale M: 

Nat~onal market, 
national grld 

Ensures adequate 
supply 

Key role In retail 
pncmg 

Requues margnal 
cost pncing 

Ensures a 
consistent basis 

Maintains present 1 disp-es 

Ths  would bnng 
~ndependent 
power producers 

Too complicated 
until there is a , legal system 

Equal potentlal for 
system 
optlmzation to a 
nattonal sale for 
resale market 

Focuses 
Investment on 
transmssion and 
generahon 

I 

Some nsk from 
relying on non- 
regulated market 
forces 

Ensures a 
consistent basis 

rket Ont~ons 

markets regonal 

regional pnce 
benefit than a dlspanhes 
natlonal market 

Less attractwe to 
prospectwe 
investors vs a 
nahonal market 

Remforces 
existlng 
problems, makes 
legal problems 

Ma~nbns  present 
dlspanhes 

' J h  swould bnng 
dependent 
power producers 

Mmtans  present 
hspanhes 

Too complicated 
untd there is a 
legal fmework 

Opttmzatlon 
potentlal at 
regional level but 
loss of value vs 
natlonal 
ophmlzatlon 

Equal potentd at 
regonal level sale 
for resale &et 
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Focuses on 
regonal 
genemuon andfor 
~nter-regronal 
transmission 

May ensure 
adequate supply at 
regional level 
only 

R e a l  pncing 
may vary regon 

Focuses on 
reglonal 
generatton and/or 
mter-regonal 
transmssion 

Some nsk at 
regonal level 
from relylng on 
market forces 

Retatl pncing 
may vary regon 



( 5 )  Plays a key role in setting market-based retail power pnces 

Table 4 1 summarizes the analysis 

Table 4.1 

Nat~onal market 
slngle 

Affordable 
power supply 

- 

Balances soclal 
equlty and 
economic 

efficiency 

Attracts 
rnvestment 

Solves ex~stlng 
legal problems 

Enhances system 
op tlmlzatlon 

Enables average 
cost pncing to 
work 

Pnclng 
mecharusms 
ensure balance 

Investment banks 
support thls 
approach 

Ensures control of 
the system untd 
there is a legal 
flamewo* 

A nabonal market 
prowdes the 
greatest 
OpbmzatIon 
ptenbal 

Efficient use of 
lim~ted capltal 
resources 

a s k  hedgng 
and supply 
reliabll~ty 

Focuses 
investment on 
transrmsslon 
wluch offers the 
best costhenefit 

Ensures adequate 
supply 

g Wholesale M, 

Key role ln retml 
pnclng 

Nabonal market, 
nat~onal gnd 

Ensures a 
consistent basis 

Requlres margnal 
cost pncing 

Mamtalns present 
disparities 

Ths  would bnng 
Independent 
power producers 

Too complicated 
until there is a 
legal system 

Equal potenbal for 
system 
opbmzation to a 
nabonal sale for 
resale market 

Focuses 
investment on 
transmssion and 

I generahOn 

Some nsk from 
relylng on non- 
regulated market 
forces 

Ensures a 

Enables average 
cost pncmg but 
provides less 
benefit than a 
nabonal market 

Mammns present 
chspanhes 
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silficant 
reg~onal pnce 
hspanhes 

Mammns present 
hspanbes 

Less attracbve to 
prospecbve 
investors vs a 
nabonal market 

Remfozes 
exlsting 
problems, makes 
legal problems 
worse 

Opbmzabon 
potential at 
regonal level but 
loss of value vs 
natlonal 
opbmlzabon 

Focuses on 
reglonal 
generabon andlor 
mter-regonal 
transmission 

May ensure 
adequate supply at 
regional level 
only 

Reml pncing 
may vary regon 

Tlu swould bnng 
mdependent 
power producers 

Too complicated 
unbl there is a 
legal fmmework 

Equal potenbal at 
reglonal level sale 
for resale market 

Focuses on 
~ g l 0 d  
generabon andlor 
mter-regonal 
transmssion 

Some nsk at 
regonal level 
from relylng on 
market forces 

Reml pncing 
may vary regon 



I I for retad pncing ( for retal pncing 1 to regon I to regon I 

Analysis of these options indicates that a national market appears to most closely achieve 

the objectives of power sector restructunng 

Analysis of the options indicate that the value differences between a national sale for 

resale market and a transaction system where the national gnd provides a common carner 

and settlements semce are not s~gnificant Therefore the wholesale power market w11 be 

structured as soon as possible into a market where long-term contracts and a spot market 

for energy exist because this is consistent wth the recommended structure for the final 

stage of market reform 

Inttial steps are already being taken to move the market in this direchon Specifically, 

Presidential Decree 1034 requires all generation to be submitted for economic dispatch 

This has the effect of eliminating the bypass of the wholesale market 

Also, a draa Presidenhal decree is currently circulating for comment among vmous 

ministries It would define the wholesale market as essentially a dual system where some 

sale for resale occurs but where the priority is to move tocontracts and use of a spot 

market 

The evolution of the marketplace into the final structure will be managed as a cnhcal part 

of the transition process Certainly the requirement for a legal framework will be a 

tnggenng mechamsm for additional change but other precondihons must be met before a 

comprehensive move to the final stage occurs 

These precondihons include the need for a uniform system of accounts, transparent 

economic hspatch, and sufficient sophistication among all generators, major industrial 
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buyers and A 0  Energos to ensure that the market wll work These preconditions are 

discussed further in Chapter 7 which concerns the transition process 
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4 6 1 Wholesale Market Structure 

The Wholesale Market is defined by which entities participate in it and what and how its 

products are bought and sold 

The following are parhcipants in the Wholesale Market 

RAO EES Rossii owner and operator of the national high-voltage 

transmission gnd, operator of the single-national and seven-zonal economic 

dispatch centers, and coordinator / operator of the Wholesale Market 

All power generation plants All electric power production (except for 

own-use production) must be sold to /through the Wholesale Market 

All A 0  Energos All regional distribufion companies must buy all their 

electnc power requirements from / through the Wholesale Market 

"Independent" customers large customers that choose to buy their electnc 

power directly from the Wholesale Market 

Allied Entifies engineering, construction, maintenance and repair 

organizations for the electnc power system and related academic insfitutes 

The formation and implemention of a wholesale market will mark a substantial shift in the 

amount of central control that will normally be applied to the electnc power system The 

"invisible hand" of the market will begin to assume some of the responsibility RAO EES 

Rossii will retain the rest, but it will do so only in its proposed role as "supplier of last 

resort", not as chief administrator of the system 
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4 6 2 Wholesale Pricing 

Pnce plays two separate and distinct roles in an economic system First, it (together with 

the quantity of output) establishes the amount of revenue that the selling entity can 

generate Ths  revenue can be used to pay the entity's expenses, to accumulate capital for 

future investments by the entity, and to pay dividends to its shareowners 

Secondly, and no less importantly, pnce provides vital signals and incenhves about the 

efficient use of economic resources to & entities in the economic system For the most 

efficient use of economic resources, economic theory dictates that the pnce of a product 

should be equal to its "marginal cost" of production, transmission, and distnbuhon In 

the case of electnc energy, the pnce of a kilowatt-hour should equal the "vanable cost" of 

the "next" (at the margin) kwh 

The logic behind this theory rests on the observation that no economic benefit to society 

should be of lesser value than the cost that the society must pay to produce that benefit 

If cost exceeds benefit, then the society is wasting scarce economic resources Therefore 

all customers should be charged marginal cost so that each customer can be made aware - 
(slmal) of the cost that society is beanng to produce the economic resource that the 

customer is using, and so that each customer has an incentive to stop using the resource to 

produce goods that have a benefit to society that is less than the cost of the resource 

used 

The most ngorous analysis of economically-efficient electricity pncing was done by Fred 

C Schweppe, of the Massachusetts Insitutue of Technology in 1988 and has since 
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become an electricity industry standard Schweppe demonstrates that in order to attan 

maximum economic eficiency, each in&vidual bus on the network should have its own 

individual pnce This pnce should vary, hour by hour, according to system margrnal 

generabon costs, transmission line losses, generation secunty of supply costs, and 

transmission and distribution secunty of supply costs at each bus 

If an electnc system has adequate generation reserves, sufficient transmission and 

distnbubon capacity (no chronic bottlenecks), and an automated economic dispatch 

system, then pnce differences among the individual buses will be quite small, and m11 be 

governed principally by transmission line losses and the occasional forced outage of 

generators Only when such outages or the loss (or lack of) a major transmission line 

occur will there be significant differences in pnce In effect, therefore, the margmal-cost 

pnces of all buses in the enfire network will normally be roughly equal in the final state of 

the electnc power system Economic effic~ency therefore strongly suggests the 

supenority of a "single market / "single price" approach to the structure of the Wholesale 

Market The only situabon arguing against this would be a case where there is a 

permanent long-term difference in the maranal costs of production in seperate regions 

In particular, Schweppe warns of the economic inefficienc~es introduced by 

"decomposing" the system into separate segments or customer categories7 

5 Fred C Schweppe, Mchael C Caramarus, Richard D Tabors, and Roger E Bohn, S-f 
Electnc~ty , Kluwer Academc Publishers, Boston, 1988 
6 If such a situabon exlsts m Russia, then a single market / single pnce approach would rntroduce econonuc 
inefficiencies, pnmmly through the m e c h s m  of ms-locating new industry There is no evldence that 
h s  is the case, however Although there is evidence that average costs dlffer between regons m Russia 
(pnmmly those with sigmficant hydro power), there is no evidence that any one regon has any long-term 
maranal advantage in b d h g  its next urut of production over another regon, parhcularly If envlronmental 
costs are considered As far as exlstmg hydro is concerned, marginal producbon is severely llrmted by 
freemg m the winter and lack of water m the summer, and, particularly If envlronmental costs are 
cons~dered, it is not clear new hydro generabon will have any slgruficant rnargnal cost Merence than other 
forms of new generabon 
7 Opcit p 191 
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The pncing system discussed above will be used to set electncity tmffs in the final state 

of the system However, a penod of transition to allow the system and its customers to 

adapt w l l  be required before this final state can be achieved Dunng t h s  penod, RAO 

EES Ross11 must substant~ally improve its automated economic dlspatch and 

communication systems and use the differences in marginal costs among the network's 

buses as signals for aggressive additional transmission line investments 

Since the single marketfsingle pnce approach wll  charactenze the final state of the electnc 

power system, the benefits of consistency and continuity suggest that it also be used in 

the Transitional Penod In addition it helps mitigate the problem caused by giving away 

ownership in enbties before they could be pnced fairly, as windfall benefits can be 

equally distributed until competition, new plants, and time, take this problem away 

The Wholesale Market electncity pnce wl l  rise and fall over the penod of a day 

(someames called "Time-of-Day" or "Real Time" pncing) because pnce is determined by 

marginal cost, and, as demand nses and falls, the marginal cost of production also nses 

and falls This is a natural consequence of the least-cost methodology used to dispatch 

the generating plants These daly cost vanations can be approximated in a "stepped" 

structure of two or more pnce levels A "base-load" price would apply in penods (e g , 

from lOpm unbl6am) when customer demand is low and therefore generating costs are 

low A "peak-load" pnce would apply in penods when customer demand is highest and 

therefore generating costs are highest One or more "shoulder" pnces could also apply in 

intermediate penods until, eventually, the whole system has enough informahon 

technology in place, and people trained in using it, to go truly "real time " 

Such a stepped structure of daily pnce levels gives customers a ncher set of choices not 

just "buy" or "not buy", but "when to buy" as well Customers would be given both the 
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signal and the incenbve to schedule low-economic-benefit uses of electnclty in penods 

when its pnce (and its cost) is low The stepped structure therefore allows the 

customers' elasbcity of demand (the responsiveness of the level of demand for a product 

to a change in the pnce of the product) to produce an increase in economic efficiency both 

for electnclty customers themselves and for the society as a whole (For example, rather 

than building a new plant to cover an increase in loads dunng normal worhng hours, 

customers will be encouraged through pnce differences to change buying (e g production) 

patterns to times when the system is currently in excess capacity, avoiding building new 

generabon ) 

RAO EES Rossii incurs costs by owning and operabng the transmission gnd and dispatch 

centers and by coordinating / operating the Wholesale Market These costs wl l  be added 

to the marginal-cost-based electnclty price and charged to the electnc power distribution 

companies and "independent" customers based on their purchases of electnty from the 

Wholesale Market These additional costs can be apportioned in a vanety of methods 

based on each customer's peak power demand on the system, his average power demand 

on the system, on his total energy purchases, and so forth A choice of method for the 

final state of the system need not be selected now In the Transition Penod, however, a 

good argument can be made for the "peak demand" method, which emphasizes and 

enhances the economic benefits of customers' demand elasficity as noted in the paragraph 

above 

The electnc power system under the pncing structure discussed above w11 generate 

"surplus profitsy' The level and the disposition of these surplus profits introduces the 

social-polltical issue of equity already mentioned above This issue could have been 

solved had the individual enbties been prlced on an open market before ownership was 
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distributed to shareholders They weren't, and the problem that remains mll  continue to 

be highly sensibve 

The structure and pncing recommendations for the Wholesale Market descnbed above 

have been talored to produce an electnc power system for Russia that is actually more 

economically efficient than the system installed in the United Kingdom several years ago 

In addition, the recommended system reflects (and is specifically meant to reflect) the 

unique soclal, political, and economic features of the Russian Federation Russia is an 

enormously larger and vastly more heterogeneous country than the U K The centrifugal 

forces that threaten fragmentation and decllne will plague Russia now and in the future to 

a far greater extent than they m11 the U K 

Further, the Russian economy has only recently begun to expenment with market-based 

(as opposed to command-based) pncing and resource allocation, whereas the U K has 

many generations of expenence One nation's example (with all its benefits and 

especially its faults) should not be simply transplanted to another 

Many of the features that make the U K system attractive from an economic efficiency 

perspective (such as ment-order dispatch, competition among generators, market-based 

pncing for new investments, etc ) are included in the recommendabons given above But 

the manner in which these features are inserted into the system (single market / single 

pnce, contract-based for sale of power from existing generators, etc ) reflects the umque 

nature of the Russian context Other features of the recommended Russian system, 

notably those dealing with transmission pncing, are clearly supenor to those in the U K 
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The exercise of establishing the structure and level of pnces that are charged by a 

regulated entity is sometimes called "ratemalung" The design of "rates" for the retslll sale 

of electncity is part science and part judgment As a general ptlnc~ple, a customer should 

be charged a pnce that is equal to the cost incurred to serve him, but there is no 

universally-accepted method for actually doing so that applies in every situation A more 

detailed discussion of alternative methods can be found in the Retail Pricing Appendix 

In special circumstances society may choose to offer a specific class of customer a 

subsidy by charging a pnce for electricity that is less than its cost For example, 

aluminum smelters are given subsidies (rightly or wrongly) by virtually every electnc 

power system in the world Aged, disabled, or poor residential customers are also 

frequently offered subsidized pnces for electncity Such explicit excepbons to the general 

principle are generally normal and acceptable, so long as they remain small in relahon to 

the overall size of the system 

Unintentional subsidies (subsidies that are given to customers because the electnc power 

system does not know or, for political reasons, cannot charge a pnce large enough to 

recover the costs ~ncurred to serve them) are far more dangerous They give customers 

incorrect signals and incentives about the consumption of electncity If the pnce is too 

low then the customer w11 tend to use too much and valuable economic resources wll be 

wasted If too high, the customer will use too little and will not produce as much of his 

own output as economically optimal 

The second most severe problem that now plagues the Russian electnc power system is 

waste (the first is non-payment) At least 25%, and perhaps as much as 45%, of the 
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production of electnc power is "wasted" through inefficient and uneconomic use This 

waste can be blamed at least partially on the legacy of the old Soviet economic system In 

which measures of "quantity" overwhelmed measures of "quality" It is also due to a 

general level of electncity pncing that is too low to recover the costs of generation, 

transmission, and distnbuhon and too low to provide enough incentive to the customer to 

reduce waste 

"Quantity-focused" economic incentives and incorrect pnce signals constitute only one 

aspect of the problem Waste of electncity can also be blamed on the customer's lack of 

access to energy-efficient end-use energy equipment The Energy Research Insbtute of 

the Russian Academy of Sciences has found that inefficient electnc motors, industnal 

process heating, coolung appliances, and lights are the main sources of waste 

The electnc power system, and particularly the A 0  Energos, face an enormous 

opportunity to improve this situation The system can reliably serve a growng demand 

for electric power by investing capital to purchase and install efficient end-use energy 

assets for its customers, and do so at a cost substantially cheaper than that of build~ng 

new power plants, transmission lines, and distribution networks 

As a "free" by-product of these investments, the customers' own production processes 

will become more efficient, more controllable, and will generate more salable product with 

less waste, helping to meet the kndamental objecbves of fostenng recovery and enabling 

Russia to be a stable international trading partner Each customer should be charged 

separately for the cost of the specific new end-use energy assets that he employs That 

customer, on the other hand, will realize energy cost savings that are large enough to more 

than offset the cost of the new equipment Such an investment and pncing scheme 
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introduces no subsidy into the pncing system for electncity - no customer is charged for 

benefits that are provided to another customer 

4.7 System Reliability 

4 7 1 Four Levels Of Protect~on 

In opening the power sector to the beneficial forces of competihon and diversity, great 

care must be taken to preserve the reliability of the electric supply system Russia 

benefits greatly from its national gnd In the process of restructuring the sector, existing 

regional and nahonal economic dispatch methodologies should be strengthened, not 

weakened Our joint proposal envisions four levels of shared responsibility for 

mantaming and enhancing system reliability 

1) The Central Resource PlanningProcurement Group of RAO EES Rossii 

m11 be responsible for the reliability of power generahon and the national 

and inter-regional hlgh-voltage power transmission network 

2) Each A 0  Energo will be responsible for the reliability of its own dedicated 

transmission and distribution network 

3) The Central Resource PlanningProcurement Group of RAO EES Rossii 

jointly with the A 0  Energos will be responsible for developing forecasts 

of reg onal demand 

4) These resource plans and procurement decisions wll, in turn, be reviewed 

by Federal and Regional Regulatory Commissions 

The overall framework is depicted in Chart 4 4 below 
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Chart 4.4 

Resource Planning Framework For The Wholesale Power Market 

Procurement 

G AOENERG EEI  A 0  ENERG El DIRECT SERVE 
CUSTOMER 

4 7 2 RAO EES Rossds Role 

RAO EES Rossii will preserve the integrity of the national gnd and will centrally dispatch 

all major power generation plants (those with capacity above 100MW) Its Central 

Resource Plamng/Procurement Group w11 collect and maintan all relevant demand- 

related data and forecasts from each of the A 0  Energos and also from each direct-serve 

customer 

To these demand-related data it will add supply-related data and forecasts from each 

existing and new pnvate power generator plus its own transmission system data and 
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forecasts These data and forecasts will be combined into an official Integrated Resource 

Plan that specifies the new investment projects that RAO expects will be needed to 

preserve and mantain the electnc supply system This Integrated Resource Plan will be 

available to all exisbng and new enbties in the electnc power sector A Federal 

Regulatory Commission wl1 have oversight responsibility for the planning process and 

the plan itself 

RAO EES Rossii w11 have responsibility for procuring and deploying transmission 

investments called for in the plan Other than generators needed to preserve transmission 

security and stability, RAO EES Rossii will not invest In new power generation 

RAO, which will be responsible for dispatch as an integral part of transmission, should 

remain unbiased in its role of dispatching generating plants in least-cost ment order, a 

vitally important feature of an economically-efficient power system Where generating 

plants cannot be dispatched in stnct least-cost ment order because of transmission 

constraints, RAO should have both the information and the incentwe to correct this 

problem by malung the appropnate transmission investments RAO's ability to mix 

generation investments wth its premier transmission role and responsibility could dilute 

this information and senously weaken these incentives 

It might be argued that regulabon could help prevent bias in this regard Regulation, 

however valuable in preventrng errors of commission, is far less effectwe in preventing the 

generally-less-visible errors of omission Incentives usually motivate better than 

regulation in preventing both Furthermore, an essential feature of the restructuring 

program itself is the expansion of competition (and therefore diversity) wherever 

possible Incentives are the sharp spurs of competition 
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When RAO is able to dispatch all generating plants (above 100 MW) in stnct least-cost 

ment order by removing transmission bottlenecks and constraints it will also 

simultaneously maximize its own profit if it has no other source of profit (such as its own 

generation assets) to compl~cate the equation 

New generation capacity should be added elther by the A 0  Energos or by new pnvate 

generation investments (or perhaps alternatively by investments to make the 

consumption of electnc power itself more efficient and thereby reduce the net 

requirement for new generabon) 

Each of the A 0  Energos vvlll produce a Network Resource Plan for ~ t s  own terntory 

covenng exisbng and planned fbture generation, transmission, and distribution 

investments The Regonal Regulatory Commission for the regon in which the A 0  

Energo is located will be responsible for oversight for the plan Chart 4 5 illustrates 

Chart 4 5 

Supply Reliability Is Further Enhanced Through Reg~onal Planning 
And Regulatory Oversight 
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4 7 3 A 0  Energos And System Reliability 

Unlike RAO itself, the A 0  Energos mll be allowed to make Investments in power 

generation, subject to two constraints First, the A 0  Energo must allow its generation 

larger than 100 MW to be centrally dispatched Thus the A 0  Energo will suffer a 

disincenbve to build large-scale generabon capacity that is not needed and/or is 

economically less efficient than generation that is now (or can in the &re be) provided 

by its competitors The arbiter of this decision to dispatch will be RAO EES Rossii, an 

entity with its own strong incentive to dispatch strictly on ment order 

The second constraint applies to A 0  Energo generation that is smaller than the central- 

dispatch limit The effect of this smaller-scale generabon will to reduce the A 0  Energo's 

demand for power from the regional power pool in which it is located Since this power 

will be pnced by the pool to the A 0  Energo at pool average-cost, not pool marginal-cost, 

there will be less of a financial incentive for the A 0  Energo to attempt to pre-empt 

competitors' generation w~th investments of ~ t s  own that are not economically justified 

The A 0  Energo would also have no financial incentwe to prefer power generation 

investments over energy efficiency investments which would similarly reduce the A 0  

Energo's demand for power from the region's pool The A 0  Energo is likely to be entity 

with the greatest focus on and the greatest understanding of its individual customers' 

energy efficiency possibilities This, not power generation, may well represent the locus 

of the A 0  Energo's greatest competitive advantage in the power sector 

4 8 Implicat~ons Of These Reforms 
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As the Russian electnc power system works to achieve the Final State for the system 

structure and pncing regime outlined in the text above, if should focus particular attenbon 

and considerable resources on the follomng areas 

4 8 1 Solutlon To Ex~stlng Problems 

Three severe problems that currently plague the electnc power system must be (and this 

chapter assumes mll have been) solved non-payment, fuels pncing, and heat pricing 

If a substantial propomon of its customers are unable or unwilling to pay their electricity 

bills, then no amount of internal reorganization or restructunng of the power system itself 

will solve this problem Furthermore, if non-payment becomes chronic, then the 

economic efficiency benefits of restructunng wll  not be achieved The team has 

developed one potential solution to the problem which needs further discussion Other 

soluhons may also be attractive 

The largest single element of cost born by the electnc power system is the cost of fuel 

The cost of he1 also dominates economic dlspatch methodology whlch is central to the 

success of the new system If fuel prices continue to be determined by the old command 

methods, rather than by the operation of free markets, then the success of this 

recommended reorgamzahon of the electnc power system mll be held hostage by the old, 

unsuccessful economic foundation This issue, although beyond the scope of thls 

program, must be resolved if reorganization is to succeed 

Likewise, heat pnces are also determined by command, not by market factors Since 

much of the electnc generating capacity in the Russian Federation produces a combinahon 

USAlD Project Russ~an Electr~c Power Sector Privatlzatlon RCG/Hagler Ballly, Inc 



92 

of heat and power, the old economic foundation is therefore able to intrude upon the new 

and to compromise its success 

If, over the perrod of a year, the total demand for heat is roughly comparable to the total 

demand for electnc energy, the combined producbon of heat and electrrcity in a single 

plant is almost certa~nly more efficient than the production of each separately (even w t h  

"advanced" electrrc technologtes such as combined-cycle natural gas generabon) A 

reasonably good economic solution to the pnclng problem seems to be fairly 

straightforward Pnce heat on precisely the same basis as electncity, on its marginal cost 

of production 

You can produce heat without producing electncity You cannot produce electncity 

without produc~ng heat When the central heating plant (CHP) follows a thermal load 

("heat" is on the margin), then the heat- rate for electnc energy is 3412 Btus I kwh, and 

the heat rate for thermal energy is the heat rate for the overall plant minus 3412 Btus 1 

kwh, as you must pull away heat energy to drive the electric generator When the plant 

follows an electnc load, however, ("electncity" is on the margin), then the heat rate for 

electrrcity production is the heat rate for the plant as a whole and the heat rate for thermal 

energy is roughly zero, since heat is a by-product you can't choose not to produce Since 

the relevant heat rate and the pnce of fuel together determine the largest component (fbel 

cost) of vanable producbon cost, a reasonable approximation of marginal cost for both 

heat and electncity can be made The implementation of this economic "solution7', 

however, may be politically quite difficult 

USAlD Project Russ~an Electr~c Power Sector Pr~vat~zat~on RCGIHagler Badly, Inc 



The single most important internal element in the process of change is economic dispatch 

It is the means by whch the beneficial pressure of competition penetrates and permeates 

the electrrc power system The dispatch mechanism should be as free from bras against or 

preferential treatment for any generator and as transparent as it can be made 

If, in the Final State of the system, RAO EES Rossii plans to dispatch every generating 

plant in Russia, it should make the necessary investments in communications and 

computing equipment to ensure that this enormous task can be done in a fair and 

transparent manner Dispatch of the smaller plants "by hand" will not be sufficient 

because it will be seen to offer too great an opportunity for bias and preference 

As a general pnnciple, no plant should be dispatched unless it can be dispatched by an 

i m p a ~ a l  computer algonthm which is available for inspection by every entity in the 

market The cost of a "state of the art" computenzed economic dispatch system for the 

whole nabon should be far less than the cost of a single modestly-sized power generabon 

plant 

The customer counterpart to investment in economic dispatch is the installation of 

interactive, time-sensitive, metenng and control equipment Without this equipment, 

bme-of-day pncing cannot be implemented With it, the customer can actually become an 

integral part of the electnc power system He can then offer services to the system, such 

as the provision of the equivalent of "spinning reserves", in many cases at costs cheaper 

than those the system itself would incur 
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4 8 3 Internal Slgnals and Incentives 

The single market / single pnce structure of the Wholesale Market has many advantages 

that make it an appropnate choice for Russla It also has potential drawbacks that need 

to be addressed The most important of these drawbacks concerns economic signals and 

incentives for addtional transmission line investments In a single market / single prrce 

structure only RAO EES Rossii can see these signals and incentives, they are not obvious 

to the other enhties in the system If RAO EES Rossii continually makes the appropnate 

transmission investments based on these signals, then the economic efficiency of the 

electnc power system w11 be continually enhanced If they don't, it w11 be difficult to 

know whetehr they aren't and therefore difficult to know if the situahon needs correchon 

Transmiss~on line nghts-of-way as routes for fiber optic telecommunication cables also 

offer RAO EES Rossii an enormous potential opportunity to obta~n new foreign 

investment capital Foreign long-distance telephone companies are circling the globe wth  

fiber opbcs to handle the rapidly growing flow of computer-generated data These 

companies are generally willing to pay substantial sums for access to secure sites for 

these lines These same nghts-of-way, of course, offer RAO EES Rossii sites to make the 

communications investments necessary for economic dispatch (as discussed in the section 

immediately above) Foreign telephone investors might be persuaded to pay for these 

communicabons investments and for the transmission lines themselves 

4 8 4 Tra~ning People 

The new economic foundat~on for the electnc power system cannot produce the full 

benefits that are expected unless the people that manage and operate the system know 

how to make it work Electnc systems worldwide have very strong "cultures" (fixed 
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ways of doing things that every employee understands implicitly) The replacement of 

an old by a new culture can be a slow and painful process Without a considerable 

investment in training to hasten it, the change can take a generation to occur 

The need for a new "Urnform System of Accounts" (USOA) for all entibes in the 

Wholesale Market offers a good example The USOA is necessary for f a r  and 

transparent economic dispatch Without it the economic dispatch system ~ 1 1 1  process 

inaccurate or even deliberately false data, and therefore will not acheve the desired 

improvements in economic efficiency Likewise, foreign investors w11 require that 

entities in the Russian electnc power system display financial accounts that these 

investors understand and trust before they will be willing to invest substantial new capital 

into the system 

But a totally new way of dealing with the concept of costs and the creation of financial 

accounts wl l  require a massive program of training - for literally thousands of people - 

throughout the enhre electnc power system Not only will training have to impart new 

knowledge, slulls, and abilities, but a whole new culture will have to be established Such 

a task cannot be accomplished successfully in a matter of months, perhaps two years or 

more will be required The sooner this process is begun, the sooner it will produce the 

anticipated benefits 

USAlD Project Russian Electr~c Power Sector Prlvatrzat~on RCGfHagler Ba~lly, Inc 



CHAPTER 5 

REGULATORY 

To be provided by Latham & Watluns 
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CHAPTER 6 

INVESTMENT STRATEGY FOR THE ELECTRIC POWER SECTOR 

6 1 Introduction 

The purpose of this chapter is to present the results and recommendations of the 

Worlung Groups on Secunties and Finance and Investment Promotion of the US-Russian 

Cooperation on Restructuring and Privahzation The work began one year ago and has 

continued throughout 1994 When this project was started one year ago, it was said that it 

would be possible for the power sector to develop new sources of financing and attract 

investors, but that it would not be easy One year later, there are positive signs and the 

process of idenbfying capital requirements, locating investors and meeting investor's 

cntena is well underway 

A strategy for pursuing these investors is be~ng Implemented The strategy acknowledges 

that resoluhon of the payments cnsis is key to both accessing new sources of financing 

and increasing the amount of internally generated funds for investment The strategy also 

envisions that over the long-term the Russlan power sector wlll be financed pnmarily 

from domeshc resources since the domestlc nature of the electricity business cannot be 

fundamentally altered 

However, the current investment climate of Russia, which in many respects is beyond the 

control of the power sector, is such that it could take many years before the long-term 

strategy will be realized Therefore the strategic focus over the next one to three years 

relies heavily on introducing project financing to realize new ~nvestments, establishing 

credlt relabonships w th  international and domestic financial institutions, seelung long- 
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term strategic partnerships, and laying the foundation for meeting the stringent financial 

and accounting disclosure cntena demanded by the international capital markets 

In terms of a corporate strategy, ~t entalls a combination of financial management, the 

development of legal, regulatory and tax conditions that favor investment, developing 

good investor, customer and government relations and pursing corporate development and 

strategic planning objecbves 

It is expected that capital requirements for the power sector will change over time 

Current cntical financing needs are for working capital and funds for operations Over the 

next two years, these needs will expand to include requirements for completion of plants, 

rehabilitation and repowenng of existing plants, transmission upgrades, and some new 

capacity in deficit regions 

Over the medium term, extensive rehabilitation and repowenng, new technology 

lntroduct~ons, new capacity additions and other capital investments w11 be required and 

desirable This will happen in parallel wth increased economic growth and mll place 

heavy capital demands on the sector 

Esbmations of the amount of capital required for these time penods are preliminary For 

the purpose of this chapter the capital requirements range from a low of $1 5 billion per 

year (based upon current cap~tal constraints) in 1994 increasing to $8 - $10 billion per 

year by 1999 

The current investment climate of Russia is such that it could take years before the long- 

term strategy wrll be fully realized Although there are many positive signs that the 

Investment climate is improving and domestic capital markets are developing, investors in 
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Russian equities and Russian Federaaon Treasury Bills are still demanding returns in 

excess of loo%, reflecting investor's perceptions of Russian nsk 

Access to different types of capital will depend heavily on the Russian power sector's 

ability to meet the cntena required by the investor and the pace of domestic capital 

market developments Many issues which affect the ability to attract financing -- such as 

the overall investment climate in Russia -- are not in the control of the power sector and 

yet they have a direct beanng on the ability of the power sector to attract foreign capital 

With this in mind, the power sector must work even harder to implement actions over 

which it has control in order to attract needed capital 

Over time the sources of financing and types of investors will also change Currently, 

there has been virtually no access to third party financing and the only sources of 

financing are internally generated funds from customer payments and limited amounts 

from proceeds of shares through the privatization process 

Access to loans from international financial institutions, export credit agencies and 

strategic investors is being developed For several reasons these institubons are the next 

most logical class of investor for the Russian power sector The World Bank, EBRD, 

OPIC and others already have a presence in Moscow through their lending operations in 

other sectors, they have all expressed an interest in principle in lending to the power 

sector Second, it is vitally important for the power sector to develop 

credit relationships with medium and long-term lenders At the moment these are the 

only institutions lending on a term basis Third, although the sums avalable are small 

relatlve to the capital requirements of the sector, international financial institutions act as 

a catalyst in terms of attracting other lenders and investors 
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Official sources of financing could continue over a penod of years, but more than likely 

they wlll be eventually displaced by equity and debt from international and domestic 

capital markets as well as by signficantly increased internally generated cash, some of 

which could be used for the payment of dividends 

The lack of any significant amounts of long-term debt on the balance sheet of Russian 

electnc companies puts them in a good position to attract long-term debt However, given 

the uncertainties regarding the timing of access to the debt markets, it is not possible at 

this point to esbmate the rabos of sources of financing for a Russian electnc company 

6 2 Current Per~od - Capital Requirements and Sources of Capital 

The main source of funds currently for RAO EES Rossii and the A 0  Energos is the 

receipt of payments from the sales of electricity to customers Currently, the payments 

cnsis is inhibiting the receipt and use of the funds to meet the cntical needs of the power 

sector, including payment of fuel expenses and maintenance expenses It is estimated that 

collection of payments is currently about 50% of total revenues It is commonly 

believed, but not known for certain, that if the payments crisis were resolved, the power 

sector would generate sufficient cash flow to cover most of its operating expenses 

Both the Government of Russia and RAO EES Rossii have attached a high pnonty to 

resolving the payments cnsis Current achons include increasing the non-cash component 

of payments, and implementation of a variety of programs of penalbes, incentives and 

customer credits 

Sales of additional shares of stocks are another potential source of financing for current 

and future capital requirements Although trading volumes reman low, the emerging 
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capital markets represents an important potenbal source of domestic financing 

Following completion of the voucher auchon this year, the Government continues to hold 

30 percent of the shares of RAO EES Rossii which in turn owns controlling shares In the 

72 A 0  Energos The dispositton of these shares could provide a source of financing in the 

future as well as the creatton of a wde range of investment options for the Russian 

population RAO EES Rossii could also sell some of the shares it currently owns The 

next stage, sales of stock for cash, is about to begin 

Customers must have an incentive to pay their bills Currently, the source of finance for 

operating expenses and capital investments comes from the payments receipts from 

electncal customers These customers must first of all be able to pay, and then they must 

be wlling to pay These customers will demand reliable and eficient service at pnces 

they can afford In addibon, they will want to be treated fairly -- that is, if a customer is 

paying and another is not, the paying customer will want to receive better treatment 

They will need some incenbves to pay and disincentives not to pay They will also be 

loolung for alternative sources of power if the A 0  Energos or RAO EES Ross11 do not 

provide for their needs in a reliable and eficient manner 

Portfolio investors seek a high return on their investment, commensurate with perceived 

nsk They need accurate company information and predictable earnings forecasts 

Purchasers need a liquid market for trading the stocks, which currently is underdeveloped 

in Russia The market will determine the share value, not the asset or book value, and 

thus the company must make itself attractive to the market 

The pnce of RAO stock pnce has increased from $Sfshare in May 1994 to $30/share in 

September 1994 Many of the current owners of RAO shares are speculators and hedge 

funds that typically seek a short-term (1-3 year) return of 100% percent per year They 
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are wlling to invest in RAO shares in spite of the lack of satisfactory financial 

information based on their perception that RAO shares have upside potenbal over the 

next year or so Many equity k n d  managers have expressed an interest in inveshng more 

money into the Russian equtty market if the equities were available and the problems of 

custodial relations and regulabons eliminated Equlty shares of RAO are clearly perceived 

to be "blue chip" Russian equity due to RAO's size, scope for increasing tmffs and 

profits, and innovatwe management This could be an addttional source of fbndtng as 

more shares are released on the market 

In the immediate-term, relahons with customers are the most cntical It is necessary to 

turn around the payments problem immediately Thts can be done through introducing 

incenhves for those companies who can pay but are not paying to come current w t h  their 

payments This could include discounts for early payments and preferential treatment 

for those paying customers in terms of supply reliability For those customers who are 

not paying, several ideas could be implemented F~rst would be a "phase out" procedure 

whereby the power supply eventually will reflect their payments Incentives to reduce 

late payments due to inflation should be considered A credit history on customers 

payments records can be made public In all cases, falrness of treatment to customers, 

reflecting their payment status, should be maintained 

Investors are cntical to the future of RAO EES Ross11 Attentton should be given to 

developing good relations with investors, lncludlng official financial inshtutions As many 

classes and types of investors as possible should be pursued simultaneously In the 

immediate term, developing relahons wth  financial press, brokers, commercial banks and 

strategic investors w l l  be key The creation of a group to spear-head this process w11 be 

critlcal Their job can also be to educate investors on the special features of the Russian 
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power sector This can be done as well through enhanced financial disclosure and audited 

accounts 

6 3 Next Two Years - Sources of Capital 

In light of the credit nsk problems facing the Russian Federabon, the possibility of 

project financing becomes an important consideration Project financing can be structured 

in a way that isolates the financing from unacceptable country nsks This year the 

worhng group on investment promotion has pursued with RAO the concepts and 

methodologies of project financing The group has taken a look at how power project 

financings were structured in other countnes, includ~ng the United States, Hong Kong, 

Palustan, and the Umted Kingdom Through the joint work of RAO EES Rossii and 

K&M Engmeenng and Consulbng four projects were evaluated for their potential for 

foreign investment, pnmanly through project financing In addition, RAO visits to 

suppliers of project financing for the power sector were made recently in New York City 

In thls meebng and dunng the course of ourjolnt work, it has become clear that project 

financing packages for specific power projects can take one to three years to develop and 

cost several million in upfront development costs Returns of at least 20% per annum are 

expected by equity Investors 

It is important to note that several financial institutions are prepared to invest pnmanly 

on a project finance basis, including the Overseas Private Investment Corporabon, the 

International Finance Corporation, the US Export-Import Bank, and perhaps the 

European Bank for Reconstruction and Development Thus, the need to develop 

adequate project financing proposals remains an important objective These institutions 

are ready to seriously review the project information developed this year by the 

Investment Promotion Worlung Group 
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The abllity of the power sector to attract strateg~c equity investors has also been slower, 

but it is still posltive It is important that the power sector develop more strategic 

alllances mth foreign and Russlan compames because ~t is these alliances whlch will assist 

the power sector to develop its future business interests and meet its long term 

investment requirements 

Foreign officlal investors mll require certan cntena in order to Invest in the Russlan 

power sector These Include financlal statements according to international standards, 

although not necessanly audited in the first instance The multilateral investment banks 

(EBRD, World Bank and IFC) wll  require idenhficatlon of a cash flow in foreign exchange 

that will cover loan repayments Some loans may require guarantees from the Russian 

Federation and Ministry of Finance approvals Projects must demonstrate financial and 

economlc viability (wth adequate tanff levels and full cost recovery) The justification for 

a particular project must be made wlthin the context of a least cost plan The technology 

used must be proven 

Cornpetitwe bidding for equipment and services, whether a requlrement or for economic 

efficiency reasons, must be achieved and venfied Projects financed by official investors 

will be consistent wlth the pollcy objectives of the institutions including safety of plants, 

environmental soundness, energy efficient The financial arrangements should be tailored 

to each project Adequate collateral and documentation as well as legal enforceability m11 

be required 

As with domestlc pnvate sources of capital, foreign sources wlll demand a record of 

financlal data, prepared and audited financial statements, and business plans Commercial 

banks mll be loolung for audited accounts, payments history of receivables, contract 
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enforceability, access to foreign exchange for repayment, and demonstrated ability to 

repay 

Strategic investors wl l  look for the potential success of the venture, with a rate of return 

in the long-term commensurate mth the nsk associated with the project They w11 want 

a relationship w t h  the management of the firm that provides them w t h  confidence in the 

information provided and in their ability to run the company and the project successfblly 

Partnerships w t h  industrral alliances are a good area to explore because of the many 

common interests shared by the power sector and industry 

The G-7 countnes (Bntan, Canada, France, Germany , Italy, Japan, and the United 

States) are in the process of strongly support~ng the economic reform process in Russia 

They endorsed a $43 billion package of bilateral and multilateral aid to Russia at the 

Tokyo Summit in 1993 based on implementation of a sound economic reform package 

Included in this package was $3 billion from a new facility (the Systemic Transformabon 

Facility - STF) at the International Monetary Fund (IMF) which has been disbursed in 

1993194 and a $4 billion Stand-by loan and $6 bllllon currency stabilizabon find which 

are still under discussion At the July 1994 Naples Summit, the G-7 added $5 billion to 

t h s  package which included a further drawng of $2 billion from the STF, an allocabon of 

the IMF's currency Special Drawing k g h t  (SDR) of approximately $1 5 billion, and 

increased access under the Stand-by loan of $1 5 billion Conbnued support by the IMF 

will not directly provide financing for the Russlan power sector, but it w11 improve the 

overall investment climate in Russia and send a positive signal to fore~gn investors 

The power sector should pursue relationships with official internabonal financial 

institutions These institiutlons do not number more than twenty worldwide, but their 

importance is not proportional to the amoung of money they lend or invest They are 
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willing to provide credits when other pnvate financial instiutions will not By worlung 

w~th them, individual A 0  Energos and RAO EES Rossii can develop a much needed 

history of credit repayments Once this has been accomplished, private financial 

inshtutions wll  follow 

The numbers shown on the table below represent an achievable goal over the next several 

years These numbers have been provided by the institubons themselves as amounts of 

funding potentially available, assuming investor's cntena can be met 
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Table 6 1 

Next Two Years Investment Crlterla 

USAlD Project Russ~an Electr~c Power Sector Pr~vatlzat~on RCGJHagler Ba~lly, Inc 

Next ma Years 

Investors 

Strategc Investors 

I Jnvestment C.htena 

Financial statements accordmg to mternabonal 
standards, not necessarily a d t e d  

Iden~cahon of a cash flow for repayment m 
foreign exchange 

Demonstrated financ~al and economc vu-ibllity of 
project (adequate t M  and full cost recovery) 

Justification of project need and fit with least cost 
plans 

Competitive blddlng for equipment and services 

> Proven technology 

> Consistent with policy objechves safety, 
environmental, energy efficiency and others issues 
specific to each mhtuhon 

> Adequate collateral and documentabon 
arrangements -loan agreements, collateral security, 
escrow accounts, power pu~hase  agreements 

Strategc necessity for the success of the venture 
(example oil and gas company acqumng reserves 
to bulld global market share, or alununum 
company obtamng a low cost supply of electricity 
to lower its umt costs of produchon) 

Long-term sustaned return, not only measured by 
cash returns 

Clanty of contractual relationshp, whlch can be 
complicated Adequate enforceabihty of contracts 

Relationshp with management 

Access to foreign exchange If strategic mvestor 1s 
foreign 

Confidence in informabon provided 

Willingness to accept unconvenhonal terms and 
condihons 



Table 6 2 

Next Two Years Investment Tools 
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Next TPW) Years I 
Tools and Structures 

Intemabonal official mestors have vanous tools for 
flnanclng lncludlng 

Strategic Equity investors have some of the same 
and several Werent tools 

Investment Tools 

Limted-recourse project finance 

Export credits (wlth or without sovereign 
guarantees) 
Special purpose Investment funds 

Political nsk ~nsurance 

Pnvate power structures 

Other corporate financing techmques, e g , 
sovereign guaranteed loans 

Pnvate placements 

Power purchase and sales agreements 

Direct ownershp of projects or plants 

Licensing agreements 

Sale-leaseback agreements 

Operabon and maintenance agreements 

Distribution agreements 

Cooperatwe agreements with other electnc 
utllltles 



Table 6 3 

Next Two Years Investment Strateg~es, Procedures and Laws 

Fmanclal Management 

Legal, Regulatory and Tax Considerabons 

Corporate and Project Development 

Strategc Planrung 

Government Relahons 

Strategies, Procedures and Laws 
Cont~nue to resolve the payments problem 
Value exlstlng and future assets (plants, etc ) by 
using net present value methodology 
Draft model contracts 
Develop procedures for estabhshmg contractual 
relationshps 
Recommend package of tax mcenhves 
Select projects that mnternabonal mnsbtuhons want 
to finance (eg fit thelr cntena) 
Implement investment plamng pollcles 
Put out a show piece project for bld, for example, 
Krasnodar Gres 
Identlfy opportumhes for strategc Investors 
Select strategic paltners Sultable partners Include 
orgamzahons with access to capital or to forelgn 
exchange, partners with common llnes of 
business, technology partners or partnerships with 
large industrial customers 
Work with Government bo&es such as the 
M i m s t ~ ~  of Flnance and the M~mstry of Economy 
to access financing from mtemabonal financial 
institutions 
Recommend to GKI an approach whereby the 
proceeds from the sale of RAO EES Rossii and 
A 0  Energos are reinvested into the power sector 
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Next Two Years Investment Criterra 

6 5 Beyond the Next Two Years - Access to the International Capital Markets 

to be mtten by Pnce Waterhouse 

USAlD Project Russ~an Electr~c Power Sector Prlvat~zatton + RCGIHagler Badly, Inc 

Next %a Years 

Investor Relmons 

Financial Innovabon 

Strategies, Pwedufes and Laws 
Develop good worlung relabonshps wrth official 
financial mshtubons 
Pursue many classes and types of mestors and 
financing simultaneously and on a parallel basis, 
given the uncerkunhes of the mvestment cllmate 
Educate investors on the mtrrcacies of the Russian 
power sector Do tlus through mcreased financial 
disclosure and audited accounts as well as with 
the development of an investor relabons 
department 
Consider raising fundmg requirements drectly 
with the public The power sector could open and 
maintaln a financial services network providmg 
retall banking services as well as creQt operahons 
In th~s  way the power sector would play a lead 
role in the development of domesbc savings and 
capital markets 
Be a leader m the development of domeshc capital 
markets by issuing short-term debt secunhes 
sinular to Mmstry of Finance treasury bills Ths  
leadership role serves two important purposes it 
provides the sector with a source of financmg for 
its capital and it provides the Russ~an people with 
an attractive and stable investment opportu~~ty 
Become one of the first Russian compames to list 
shares on the internahonal market through ADR's 
Become a leader in innovatwe fundlng 
mechalusms by developing financial structures for 
speclfic project f m m g  and through the 
development of f d n g  mecharusms for the 
industry as a whole 
Develop a regonal or centrallyawned financial 
intermediary for the power sector (Power Bank) In 
adhtion to providmg capital, the objecbves of the 
Power Bank could provide Qscipline and 
efficiency in project selechon, leveragmg of 
limted financial resources, and become a lender of 
last resort 
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Elements of Investment S t ra tegy  

D R A F T  

The c a p i t a l  requirements of t h e  e l e c t r i c  Indust ry  i n  Russla r equ l re  t h a t  RAO 
p o s i t i o n  i t s e l f  t o  compete f o r  c a p l t a l  from inves to r s  around t h e  world These 
fore lgn and domestic Inves tors  w i l l  look c r l t l c a l l y  upon t h e  Company's 
operations and management performance before  making t h e  favorable investment 
decis ions  t h a t  w i l l  provide t h e  b a s i s  f o r  RAO1s f u t u r e  growth and success 
This chapter  reviews t h e  work of Working Group C -- Securities and Financial  
Markets -- and discusses  t h e  p r i n c i p a l  a reas  of t h a t  group's  investigation 

1) Accounting and Financial  Disclosure 
2 )  Asset Management Issues  
3 )  Penet ra t ion  of Russian Financial  Markets, and 
4 )  Approaches t o  Western S e c u r i t i e s  Issues  

Accountina and Financlal  Disclosure 

I n  order  t o  be successful  i n  the  competition f o r  c a p l t a l ,  RAO must ( a )  
malntaln i t s  f l n a n c i a l  records i n  s t r i c t  conforrmty wlth genera l ly  accepted 
I n t e r n a t i o n a l  s tandards and (b)  make those  records ava i l ab le  t o  cu r ren t  and 
p o t e n t l a l  inves to r s  f o r  t h e l r  inspection and ana lys i s  

The b a s i c  information package presented i n  US s t y l e  annual r epor t s  cons l s t s  
of 

a )  audi ted  f l n a n c i a l  statements cons is t ing  of two years '  balance sheets  
and t h r e e  years1  statements of lncome and cash flows, 

b) management s d iscuss ion and ana lys l s  ("MD&A") of f l n a n c l a l  condit ion 
and r e s u l t s  of operat ions f o r  those t h r e e  years ,  and 

c )  s e l e c t e d  f i n a n c i a l  da ta  f o r  f i v e  years 

The MD&A must focus on t h e  t h r e e  key aspects  of l i q u i d i t y ,  c a p i t a l  resources 
and r e s u l t s  of opera t ions  The d e t a i l e d  contents  of t h e  d lscuss lon and 
ana lys i s  a r e  governed by a  s p e c i f i c  SEC regula t ions  

US GAAP requi res  s t r i c t  adherence t o  t h e  h i s t o r i c a l  cos t  convention It i s  
not  poss ib le  t o  revalue upwards property,  p l a n t  and equipment o r  investments 
This p r i n c i p l e  of t h e  pre-emnence of h i s t o r i c a l  c o s t s  i s  cons i s t en t ly  
followed throughout US GAAP 

Asset Management Issues 

Currently t h e  f i n a n c i a l  functions wi th in  RAO a r e  d iv ided s t r u c t u r a l l y  i n t o  s i x  
divisions o r  d l r e c t o r a t e s  1) Finance, 2 )  Capl ta l  Budgeting, 3 )  Contracting, 
4 )  Collections, 5) S e c u r i t i e s  Management, and 6)  Accounting I t  1s t h e  
l n t e n t i o n  of management over t h e  long term t o  col lapse  t h e  financial functlon 
i n t o  perhaps t h r e e  d l r e c t o r a t e s  As a  f l r s t  s t e p  i n  t h i s  direction, t h e  Asset 
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Management Dlrec tora te ,  a new u n i t ,  was crea ted  and glven t h r e e  s p e c l f l c  
activities 

1) Improve c o l l e c t i o n s  of accounts rece ivable  through t h e  b i l l s  of 
exchange mechanism as  1s done cur ren t ly  

2 )  Inves t  r e s idua l  cash ava i l ab le  a t  t h e  l e v e l  of t h e  holding company l n t o  
marketable s e c u r l t i e s  l i s t e d  on t h e  I n t e r n a t l o n a l  ( o r  Russian) s tock 
exchanges 

3 )  Leverage c a p l t a l  ( ) through a v a r i e t y  of a c t l v l t i e s ,  
e g ( a )  prepare prospectus f o r  t h e  issuance of debt  o r  equ i ty  
securities ( ) i n  t h e  pub l i c  markets, 
(b)  i d e n t l f y  s t r a t e g i c  investors f o r  s e l e c t e d  p r l v a t l z a t i o n  and 
presumably (c) deslgn and conduct an IPP ( ) program 
These activities would have t o  be coordinated wi th in  t h e  energos 

Wlthin t h e  new d i r e c t o r a t e  t h e  immediate focus of a c t i v i t y  must be t h e  
l i q u e f a c t i o n  of rece ivables  ( ) Cash management and 
c a p i t a l  leveraging a r e  not  near  term a c t i v i t i e s ,  although c a p i t a l  leveraging 
w l l l  r equ i re  enormous prepara t ion  p r i o r  t o  approaching t h e  market 

The foundations f o r  successful  c a p l t a l  leveraging have t o  be pu t  I n  p lace  
These precondit ions may include, bu t  a r e  not  necessa r i ly  l i m t e d  t o  

1 Completing t h e  ongoing process of converting RAO f i n a n c i a l  s tatements 
from Russian t o  i n t e r n a t i o n a l l y  accepted accounting standards 

2 Consolidating financial statement of RAO with those  of i t s  
subsidiaries and ~ t s  affiliates 

3 Securing a c r e d l t  r a t l n g  ( ) from r a t i n g  agencies such 
a s  Standard & Poors, Moody's, o r  o thers  f o r  both t h e  Russlan Federation 
and RAO 

4 Ensuring an adequate l e g a l  and regula tory  framework t h a t  i s  
synergistic with t h e  objec t ives  of leveraging c a p i t a l  

5 Deflning what kind of organlzat lon RAO w i l l  be t e n  t o  f l f t e e n  
years  from now (Forward v is ioning by management i s  one of t h e  
keys used by Investment and commercial bankers t o  deterrmne how 
c r e d i t  worthy RAO i s  l i k e l y  t o  be over t h e  long term ) 

6 I n  t h e  context  of ( 3 ) ,  ( 4 )  and ( 5 ) ,  def ln lng what kinds of 
c a p i t a l  leveraging RAO wants t o  initially r e l y  upon For sound 
reasons, two good choices m g h t  be (1) bond issuances t o  f inance 
own generation, t r a n s m s s l o n  o r  distribution a c t l v i t l e s ,  ( 

) and (11) Bulld-Own-(Operate)-Transfer (BOT) variations t o  ( 
) c r e a t e  wealth through additional 

c a p a b l l l t y  

7 Understanding se rv lces  rendered by the  i n t e r n a t i o n a l  f i n a n c i a l  
community i n  respect  of t h e  c a p i t a l  leveraging which RAO 
management chooses t o  r e l y  upon, e g main p layers ,  reputat ion,  
r o l e  of mandates, ( ) what t o  include/exclude ~n a 
mandate, fees ,  o the r  se rv ices ,  e t c  

The investment of r e s idua l  cash i n t o  marketable s e c u r i t i e s  w i l l  a l s o  requl re  
some prepara t ion  From an executory perspective, t h e  functions requ i re  pol icy  
definition i n  t h e  following areas  

1 A t t r i b u t e s  of acceptable inves tab le  securities i n  terms of 
i s s u e r ' s  c r e d i t  r a t lng ,  term, y ie ld ,  currency, type of security, 
e t c  
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2 Maximum t h a t  can be lnves ted  i n  one o r  more securities denomnated i n  
one currency, one country 's  s e c u r i t i e s ,  e tc  

3 Procedures t o  be followed when taklng investment pos i t ions  
inc luding perrmssible de legat ions  of a u t h o r i t y  

4 Conducting end-of-day reconc i l l a t lon  

5 Scope and content  of aud l t ing  function 

Procedures I n  respect  of t h e  above should not  be viewed a s  cont ro ls ,  r a t h e r  
they a s s i s t  i n  def in ing t h e  boundaries wi th in  which t h e  u n l t  can operate 
f r e e l y  

C a s h  Management 

The d l f f l c u l t y  wlth RAO cash collection of accounts rece ivable  1s an important 
problem plaguing RAO's cash flow and l i m t l n g  R A O 1 s  c a p l t a l  improvements and 
maintenance pro J e c t  funding Currently, approximately 1 4  t r i l l i o n  rubles  a r e  
owed t o  RAO through t h e  energos and represent  30 percent  o r  more of R A O 1 s  
cu r ren t  a s s e t s  This debt  i s  expanding rapldly  due primarily t o  unfavorable 
economc condit ions and t a r i f f  increases  r ecen t ly  implemented by RAO 
companies 

The research  performed has v e r l f l e d  t h a t  accounts rece ivable  1s an urgent 
l s s u e  requ i r ing  t h e  adoptlon of new buslness practices by RAO Further,  
p resen t  economc conditions i n  Russia along wlth planned t a r l f f  increases  i n  
t h e  e l e c t r l c  indus t ry  a r e  expected t o  worsen t h i s  problem I n  t h e  near  f u t u r e  
Because it i s  v i t a l  t o  R A O ' s  financial hea l th  and i t s  a b i l l t y  t o  r a i s e  c a p i t a l  
i n  f i n a n c i a l  markets, t h e  importance of improving cash flow by r e s o l v ~ n g  t h e  
accounts rece lvable  problem can not  be overs ta ted  

Several  f a c t o r s  a r e  cont r ibut ing  t o  the  growth of R A O ' s  accounts rece lvable  
Among these  a r e  poor general  condlt lons charac ter ized  by declining production 
and a hlgh l e v e l  of inflation The dec l lne  i n  production has r e s u l t e d  i n  cash 
flow problems f o r  many business enterprises which a r e  RAO customers These 
cash flow d i f f i c u l t i e s  prompt companies t o  delay o r  o m t  payment f o r  
e l e c t r i c a l  s e r v i c e  

Compounding t h e  cash flow problem 1s hyper-inflation The absence of effective 
l a t e  payment penalties coupled by RAO with t h e  a b l l i t y  t o  de lay  payment and 
subsequently s e t t l e  accounts i n  devalued rubles  continues t o  cause companies 
t o  i n t e n t i o n a l l y  accrue debt  

A t h i r d  f ac to r ,  p a r t i c u l a r l y  I n  RAO energos which served formerly h ighly  
subsidized i n d u s t r i e s  i s  t h e  impact of t h e  reduced f e d e r a l  budget For 
example, Khabarovskenergo se rv ices  a region which has a considerable m l i t a r y  
complex Information provided by Khabarovskenergo management i n d i c a t e s  t h a t  
40 percent  (80 b i l l l o n  rubles)  of t h e  accounts rece lvable  (200 b i l l i o n  rubles)  
a r e  a t t r i b u t a b l e  t o  m l l t a r y  accounts Payment of these  accounts IS, of 
course, t i e d  d i r e c t l y  t o  t h e  f ede ra l  budget c r i s l s  

F inal ly ,  a s  energos have begun t o  lncrease  t a r l f f s  c l o s e r  t o  market p r i c e s  and 
opera t ing  cos t s ,  energy has become more expensive and a l a r g e r  segment of 
p r l v a t e  and enterprise cos t s  Consumer reac t ion  has been t o  neglec t  o r  delay 
payment Thls can be expected t o  worsen non c o l l e c t i o n  i n  t h e  s h o r t  term a s  
energos have p lans  t o  increase  t a r l f f s  whlch w i l l  increase  both revenue and 
t h e  accounts rece lvable  

The l i m t e d  da ta  suppl ied  t o  us confirms t h a t  t h e  focus of so lv ing the  
accounts rece lvable  problem should be upon t h e  l a r g e  volume customers Large 
e n t e r p r i s e s  account f o r  80 per  cent  of t h e  1 4  t r l l l i o n  rubles  owed t o  t h e  
energos While t h e  amount owed by r e s i d e n t i a l  customers i s  a l s o  l a r g e  -- 
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approximately 2 8 trillion rubles -- thls amount is owed by a large number of 
customers and focus upon thls customer group would require an extremely 
broad-based collection effort Accordingly, the energoes should initially 
focus attention upon the smaller number of customers that both individually 
and collectively owe the greatest amount 

The nature of the accounts receivable problem varies from region to region 
For example, our analysis of the accounts receivable data supplied by 
Khabarovskenergo disclosed that outstanding debt is occurring at the rate of 
about 3 8 billion rubles monthly As of April 1, 1994, 200 billlon rubles 
were outstanding wlth nearly three quarters of thls debt having been accrued 
during the 1993 heating season This demonstrates that growth is relatively 
new and that district heating plays an important role In the overall accounts 
receivable picture 

By contrast, Kubanenergo, a company with a larger customer base but situated 
in a warmer climate, has a lower level of accounts receivable are lower In 
total apparently because of much lower distrlct heating requirements and the 
general economc affluence of the region 

Vastly different findlngs within the two regions visited suggest w~dely 
different accounts receivable problems among the 72 energos serving Russia 
Moreover, it should be deterrmned how much of the debt is associated wlth 
district heating versus electrical consumption 

The following are some of the approaches employed by the Energonadzors in 
attempting to collect payment for accounts receivable 

a Late Payment Charges 

Energos are perrmtted to apply late payment charges to encourage tlmely 
settlement of accounts Because of volatility in Russia's inflation rate 
it is difficult to deterrmne the effectiveness of late payment charges 
applied to customer account balances Wlth the growth in customer debt ~t 
is logical to presume that late payment charges have been lneffectlve 
probably because the rate charged is lower than inflation and, 
consequently, 1s vlewed as little or no penalty by consumers To be an 
inducement for consumers to pay on tlme, late payment charges must be set 
at a rate significantly above the inflation rate 

b Bills of Exchange 

A large number of account balances are settled vla the use of Bills of 
Exchange These transactions can be lnltiated either by the debtor or the 
Energo and involve a formal agreement to exchange materials or services for 
accounts receivable debt forgiveness To use a Blll of Exchange, the 
debtor initiates a formal agreement through a bank An interest rate is 
charged by the bank Bllls of Exchange take on the character of commercial 
paper and can be used in a chain of transactions involving several business 
customers of the energos 

c Barter 

Like Bills of Exchange transactions, barter entalls the agreement to accept 
goods or service In exchange for a write down of accounts receivable 
These transactions usually involve only the energo and a debtor customer 
who produces a product useful to the energo As In the case of Bllls of 
Exchange, these non cash agreements impair the financial positlon of RAO 
by reducing RAO' s cash flow 

d Service Disconnection 

The ternnation of servlce option is used very sparingly due to constraints 
by Government and pressure by regulatory regional regulatory comsslons 
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Energonadzor management expressed concern for the strlct lirmtations 
imposed on servlce disconnection lndlcating that both buslness and 
residential consumers seldom take attempts to resolve debt problems 
seriously because of the lack of any consequences lf no payments are made 

As tariffs are increased to reflect current operatlng expenses, it is 
likely accounts receivable outstanding will continue to increase and the 
growth in accounts receivable will accelerate The constraints to 
effective management wlll become lncreaslngly important 

Taxes are a significant portlon of RAO1s operatlng expense Under current 
tax regulation, tax must be paid on all revenue, collectible or not Such 
regulation penalizes RAO as taxes must be pald on revenue which will, in 
some cases, never be collected Tax law changes should be considered whlch 
allow RAO to pay taxes only on collected revenue 

Penetrataon of Russ~an Fanane~al Markets 

By far the easiest method to issue securities for ownership equlty is to lssue 
such securities locally ln Russia Some major forelgn investment 
organizations have already formed investment funds to purchase such securitles 
in Russia, many new foreign investment funds are presently planned The 
advantage of this approach is that RAO will not have to meet extensive forelgn 
disclosure requlrements On the other hand, the managers of such foreign 
lnvestment funds are sophisticated and will requlre a range of financial 
information to be disclosed before these Investment funds are willlng to 
invest Nevertheless, the legal reporting requirements wlll be less 
burdensome than lf funds were sought publlcly in the United States 

Major western investment houses have entered the Russian marketplaces and are 
trading directly from lnslde Russla These Western lnvestors include CS First 
Boston, National Westrmnster Bank, and Citicorp Other major funds lnclude 
Barlng Asset Management, and Framlington 

The greatest constralnts to RAO ln the ralsing of funds are the lack of well 
defined property ownershlp rights in Russla and the lack of well functioning 
Russian markets for financial instruments The Russlan government is 
presently taking a number of actions to create a legal framework that wlll 
provide a conducive environment for the development of well functlonlng 
securities markets 

To date, USAID has flnanced the creation of two depositary and settlement 
centers In Moscow and St Petersburg The plan 1s that these centers will 
operate as self-regulated market bodles and create a pool of nomnee share 
ownership The implementation of these USAID financed plans will increase the 
liquidity of Russlan stocks and therefore make it easier for Russian companies 
to ralse funds through share lssuance 

Presently, all securlties ln Russla are "registered securitles" This means 
that when the holders of these shares transfer their shares to new purchasers, 
each company must record the transfer In lts own share reglster There 1s no 
central registry of shares To register transfers of shares, the new 
purchaser must inform the company of the purchase and complete formalities for 
registration This process may take weeks to complete, thereby constraining 
the abllity to buy and sell company shares 

Development of Stock Management Strategy 

Decisions as to how to ralse funds should be based upon the corporate goals 
of RAO The issuance of securitles that give equity ownershlp to new 
investors or more to additional lnvestors creates the prospect of a new 
dormnant shareholder or a new dormnant collection of shareholders 
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The p r l v a t e  placement of equl ty  ownershlp s t akes  w l 1 1  provlde t h e  next  most 
l i k e l y  source of funds t h a t  w i l l  enable cu r ren t  shareholders t o  maintain t h e l r  
dormnant pos l t lon  However, depending upon t h e  r l g h t s  a s soc la ted  with such 
shares  and t h e  p r o c l l v l t l e s  of the  owners of t h e  new shares,  t h e  cu r ren t  
p o s l t l o n  of dormnant shareholders may e l t h e r  be strengthened, malntalned, o r  
threa tened 

The pub l i c  placement of equl ty  ownership s takes  could th rea ten  t h e  cu r ren t  
p o s i t l o n  of dormnant shareholders depending upon t h e  r l g h t s  a s soc la ted  w ~ t h  
such equ i ty  ownershlp shares 

Accessing Capatal Markets 

RAO has four  vehic les  f o r  t h e  r a i s i n g  of funds from t h e  investment community 
t o  f lnance  RAOts  phys lca l  a s s e t s  and operat lons equl ty  flnanclng, comrnerclal 
c r e d l t  f lnanclng,  bonded debt  f lnanclng and p r o j e c t  f lnanclng Any o r  a l l  of 
these  methods requ l re  t h a t  t h e  following act ions  be taken by RAO 

Record Flnancxal Data Thls s t e p  e n t a l l s  collecting f i n a n c i a l  da ta  on RAO and 
RAO s u b s l d l a r i e s  Thls f l n a n c l a l  lnformatlon 1s essential t o  t h e  development 
of f l n a n c l a l  s tatements Flnanclers  w l l l  u t l l l z e  these  f l n a n c l a l  s tatements 
t o  declde how t o  s t r u c t u r e  t h e  terms of t h e l r  lnvestments I n  RAO 

Obtazn Speczallzed Flnanczal Expertzse Thls s t e p  requi res  consultation with 
f l n a n c i a l  advlsors  t o  l n l t l a t e  processes t o  r a l s e  c a p l t a l  on favorable terms 
t o  RAO I n  ways t h a t  w ~ l l  he lp  RAO t o  achieve R A O 1 s  objec t ives  

Attain Flexlbillty In Operations and Flnanclng Thls process w l l l  enable RAO 
t o  ob ta in  t h e  b e s t  terms when f inanc le r s  o f f e r  t o  l n v e s t  I n  o r  lend t o  RAO 
RAO w l l l  a t t a l n  f l e x l b i l l t y  I n  f lnanclng by lncreas lng ~ t s  collections RAO 
w l l l  a t t a l n  f l e x l b l l l t y  I n  operat lons by ~ t s  e f f o r t s  t o  lmprove a l l  aspects  
of ~ t s  buslness a c t l v l t l e s  Spec l f l c  a c t l v l t l e s  t h a t  RAO w l l l  wlsh t o  
undertake i n  t h l s  regard a r e  those t h a t  w l l l  a s s l s t  develop a  b a s l s  f o r  a  
conducive regula tory  environment t o  ensure RAO has access t o  s u f f l c l e n t  
revenues i n  t h e  f u t u r e  

Develop Buslness Plans The development of buslness p lans  w l l l  allow RAO t o  
market s p e c l f i c  p r o j e c t s  t o  f lnanc le r s  Buslness plans may e n t a l l  e f f o r t s  t o  
reorganize RAO, t o  develop s p e c l f l c  p r o j e c t s  t o  flnance, and t o  leverage both 
RAO and RAO s u b s l d l a r i e s  through debt These buslness plans w l l l  gulde RAO 
Investments a c t l v l t l e s  

Prepare Au&ted Fananc~al Statements The preparation of audl ted  f l n a n c i a l  
s tatements w i l l  a s s i s t  RAO t o  obta ln  financing from f lnanc le r s  and from stock 
exchanges These f l n a n c l a l  statements a r e  necessary f o r  RAO t o  obta ln  
f lnanclng on a  US s tock exchange 

Prepare Prospectus A prospectus w l l l  be developed f o r  each particular 
buslness p lan  marketed t o  inves to r s  The prospectus w l l l  provide f inanc le r s  
information about RAO1s  planned use of t h e  funds t h a t  RAO 1s seeklng The 
prospectus should a l s o  provide lnformatlon about t h e  econormc and l e g a l  
context  of t h e  en tx ty  i n t o  whlch t h e  funds w l l l  be d l r e c t e d  

Ident~fy Potentxal Lenders and Investors Once RAO has completedthe prevlous 
s t eps ,  RAO w l l l  be I n  a  good p o s l t l o n  t o  l d e n t l f y  and then approach p o t e n t l a l  
lenders  and lnves to r s  Po ten t l a l  lenders  Include l n t e r n a t l o n a l  f l n a n c l a l  
i n s t l t u t l o n s  such a s  t h e  International Bank f o r  Reconstruction and Development 
(which 1s c a l l e d  both t h e  IBRD and t h e  World Bank), fore lgn governments, 
suppliers, comrnerclal bankers, and f lnanc le r s  P o t e n t l a l  lnves to r s  Include 
p r l v a t e  investment funds and p r l v a t e  f lnanc le r s ,  a s  well  a s  inves to r s  who 
i n v e s t  v l a  world c a p l t a l  markets At t h l s  s t age  RAO w l l l  have t h e  information 
necessary t o  begln t h e  process of negot la t lng  wlth lenders ,  ~ n v e s t o r s ,  and 
underwriters 
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Accountrng and F~nancaal Dasclosure 

1 Prepare f ~ n a n c l a l  statements l n  accordance with In te rna t iona l  
Accounting Standards ("IAS") a s  a supplement t o  t h e  balance sheet  
requi red  by t h e  t a x  authority This  w l l l  e n t a l l  t h e  following 
s i g n i f i c a n t  changes 

2 Prepare t h e  equivalent of a "Management's Analysls and D l s c ~ s s i o n * ~  
which would summarize current  f l n a n c l a l  p lans  with respect  t o  
liquidity, c a p i t a l  resources, f inancing and const ruct lon  a c t i v i t i e s  

3 Make t h e  financial statements and management ana lys i s  ava i l ab le  t o  
s tockholders of t h e  company and o the r  i n t e r e s t e d  persons 

4 Develop an e f f i c i e n t  mechanism t o  develop consolidated financial 
statements on a t imely b a s l s  Thls could involve a PC-drlven so lu t lon  
i n  which t h e  varlous s u b s i d i a r i e s  and a f f i l i a t e  companies s u b m t  a 
t r l a l  balance t o  RAO e l e c t r o n i c a l l y  

5 Perform t a x  planning In  the  Russian system, a balance shee t  1s 
prepared f o r  t h e  t a x  au thor i ty  f o r  each l e g a l  e n t l t y  No consolldated 
t a x  r e t u r n  i s  perrmtted I n  t h e  absence of any poss lb le  change by t h e  
t a x  a u t h o r i t y  t o  p e r m t  consolidated repor t ing  f o r  t a x  purposes, t h e r e  
1s a p o t e n t l a l  t o  reduce t a x  expenses by combining l o s s  companies with 
t h e  parent  o r  o the r  p r o f i t a b l e  e n t l t l e s  

6 Monetdry a s s e t s ,  such as  t r ade  payables and recelvables ,  a r e  no t  
indexed f o r  i n f l a t i o n  IAS 29 requl res  a s s e t s  and liabilities l inked  
by agreement t o  be c a r r i e d  a t  an adjus ted  amount i n  t h e  balance sheet  
RAO should study t h e  possibility of r ev i s ing  1ts contrac tual  
r e l a t l o n s h l p  wlth ~ t s  customers t o  requl re  an I n f l a t i o n  adjustment 
Increase  i f  payment 1s not  recelved wl th in  normal terms RAO should be 
w i l l l n g  t o  o f f e r  s l rmla r  terms t o  i t s  vendors and supp l i e r s  

7 To f u r t h e r  a c c e l e r a t e  collections, RAO and i t s  reglonal  affiliated 
companies should conslder lmplementlng a "phase-ln" p lan  whereby 
continued se rv ice  t o  u l t ima te  customers would be sub jec t  t o  t e r n n a t i o n  
i f  some agreed-upon percentage of p r i o r  ar rearage  i s  not  pa ld  

8 A dividend reinvestment plan should be considered t o  al low shareholders 
t h e  opportunity t o  r e inves t  t h e l r  earnings, thus  increasing cash flows 
available f o r  o the r  purposes Such a plan would be a t t r a c t i v e  t o  some 
inves to r s  who wlsh t o  avoid a d l l u t i o n  of t h e i r  percentage ownership 
share  i n  l i g h t  of t h e  apparent decis lon  of t h e  S t a t e  t o  r e inves t  i t s  
por t lon  of t h e  dlvldend recen t ly  declared 

9 Recovery of f inancing cos t s  lncurred  durlng t h e  construction per lod  f o r  
se l f -cons t ructed  a s s e t s  1s e s s e n t i a l  and 1s provlded f o r  I n  t h e  
accountlng and ratemaking schemes of many countr ies  Such cos t s  a r e  
consldered a p a r t  of t h e  c o s t  of t h e  a s s e t s  and recovered over tlme 
through depreciation charges 

1 0  The e f f i c i e n c y  of t h e  accountlng process would g r e a t l y  be enhanced by 
t h e  development of a computer network which would process lnformatlon 
wl th in  RAO EES Ross i l  a s  well  a s  among ~ t s  various business u n l t s  The 
g r e a t e r  use of a computer wl th in  each department would a l s o  f a c i l i t a t e  
t h e  development of a management information system whlch w i l l  be 
requl red  by The Company a s  it seeks t o  achleve ~ t s  market-oriented 
goals  User-focused computer t r a i n i n g  would be requi red  t o  implement 
t h l s  recommendation 
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Asset Management - Accounts Receivable 

1 RAO should a c t  i n  an a d v ~ s o r y  r o l e  wlth regard t o  resolv ing t h e  
accounts rece ivable  l s s u e s  through t h e  Asset Management Direc tora te  
Spec i f i c  i s s u e s  of i n t e r e s t  f o r  t h l s  Direc tora te  would include t h e  
f ollowlng 

a Energo po l i cy  formulation f o r  t h e  c o l l e c t i o n  of accounts rece ivable  
inclusive of t h e  planning and use of B i l l s  of Exchange and Central  
Bank i s sued  bonds, 

b development and execution of Energo c r e d l t  and collection s t r a t e g i e s  
t o  maximzes t h e  value of RAO cash reserves,  

c and, planning f o r  cash handling procedures and t h e  investment 
strategies t o  maximzed t h e  value of RAO f inances 

Po l i c i e s  and programs f o r  t h e  c o l l e c t i o n  of accounts rece ivable  r e s t s  
with t h e  ~ n d i v ~ d u a l  Energos and t h e  Energonadzor function As  
extens ive  changes i n  c o l l e c t i o n  p o l l c i e s  w i l l  be considered, it i s  
recommended t h a t  a comnuttee of Energonadzor managers be organized t o  
provlde a forum f o r  d iscuss ing c o l l e c t i o n  methods and experiences 
gamed from t h e  adoption of new methods 

2 Reliance on B i l l s  of Exchange i n  t h e  se t t lement  of accounts 1s growlng 
a s  t h e  banking system has begun f a c i l i t a t i n g  t h i s  process and a s  a 
r e s u l t  of t h e  Presidential Decree authorizing t h e  use of B i l l s  of 
Exchange The use of B i l l s  of Exchange should be continue b u t  only a s  
a s h o r t  term measure t o  cont ro l  accounts rece ivable  The following 
programs should introduced during t h e  phase out  of B l l l s  of Exchange 

a Late payment charges should be increased t o  r e f l e c t  t h e  i n f l a t i o n a r y  
impacts of t h e  economy, i e l a t e  payment charges should be s e t  a t  
r a t e s  above t h e  e x i s t i n g  l n f l a t l o n  r a t e  

b A f u r t h e r  measure t o  inf luence  prompt se t t lements  would be t h e  
adoptlon of a t imely payment discount  By assessing t h e  average 
per iod  of payment f o r  present  se t t lements ,  RAO w i l l  be ab le  s e t  a 
time per lod  during whlch t h e  prompt payment dlscount  would be i n  
e f f e c t ,  1 e , payment made p r i o r  t o  t h e  exp i ra t ion  of t h i s  tlme 
per iod  would r e s u l t  i n  a percentage discount  t o  customers 

c Implement a deposi t  program ( ) requi r ing  slow 
paying customers t o  pay a s e c u r i t y  deposi t  

d Offer  a l e v e l i z e d  b i l l i n g  program t o  reduce seasonal  cash flow and 
customer payment difficulties Such a program would enable 
buslnesses t o  pay a s tandard amount each month based on p ro jec ted  
annual cos t s  f o r  energy r e l a t e d  se rv ice  

e A formalized t h e f t  of service program should be l n s t l t u t e d  
Customer accounts should be pe r iod ica l ly  inspected  f o r  decl in ing 
usage uslng parameters design t o  uncover energy use not  r e g i s t e r e d  
on meterlng equipment 

f Consolidated s t a t i s t i c a l  repor t ing  should be developed t o  provide 
both Energo l e v e l  d e t a l l e d  repor t ing  and a s e r i e s  of "roll-up" 
repor t s  a t  t h e  RAO l e v e l  These repor t s  should be a v a i l a b l e  t o  t h e  
appropr ia te  Asset Management Direc tora te  and Energonadzor s t a f f  a s  
a debt  management t o o l  ( 1 

g To assess  t h e  lmpact of i n f l a t i o n ,  accounts rece ivable  should be 
lndexed i n  some manner A study should be comrmssloned t o  deternune 
t h e  proper indexing methodology 
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h Regional accounts receivable impacts should be studied These 
studies will act as a gulde to implementing a varlety of alternative 
debt resolution programs as outlined In these recommendations 

i Accounts receivable should be dis-aggregated to disclose the impact 
of district heating and electrical consumption on each Energo and 
the RAO sums 

1 Develop speciflc performance measures for the management of accounts 
receivable Further, use of electrlc lndustry standards for other 
countries, RAO and Energo performance can be benchmarked to Western 
companies using statistics available from organizations such the 
Edison Electric Institute 

4 RAO should influence Regional Energy Comrmssions to establish 
formallzed rules for collecting accounts receivable and the tenrunation 
of service Such rules would include 

a The establishment of "Requirement to Serve" rules whlch set forth 
the circumstances by which RAO companies are required to serve 
customers and, most importantly, the obligations of customers 
including their requirement to pay for servlce in a tlmely manner 

b Expanded service dlsconnectlon authority 

5 In order to achieve the maximum effectiveness with the array of new 
collection programs, a systematic program of publicity should be 
developed The risk of non-payment of energy bills must be understood 
and the changes introduced by RAO can be greatly enhanced in 
effectiveness through public awareness 

6 An analysis of software requirements for the procesing and management 
of accounts information should be conducted 

7 Routine accounting reports should be deslgned to track the influence of 
accounts receivable and uncollectlble on RAO1s financial positions 
Within the framework of converting to Western accounting practices, 
establish an accounting reserve for uncollectible losses Rules should 
be initiated to periodical write-off accounts receivable for financial 
records when further actlons wl11 not result in payment 

Appen-ces 
Task 1 Report - Accounting and Financial Disclosure 
Task 2 Report - Asset Management 
Task 3 Report - Securities and Financial Markets 



RECOMMENDED TRANSITION PROGRAM FOR THE ELECTRIC 
POWER SYSTEM 

7 1 Introduction 

Both Russian and Amencan joint study participants understand that restructunng 

Russia's electnc power system will take time The length of this penod of time, referred 

to as "the transition penod" in which preparation for and initial steps toward 

implementation occur, has elicited considerable discussion 

The team concluded that approximately 7-10 years would be required It will take that 

long because the process involves not just a restructuring of the business' economics and 

a reorganization of the system's structure, but also a comprehensive cultural and 

organizational transformation, something that has not existed in Russia for decades 

Virtually every aspect of the business must be re-established systems, staffing, shlls, 

style, strategy, organizational structure 

The process of defining the transibon stage contains inherent difficulbes it must be 

comprehensive, and yet the process of implementation itself will also act as an agent of 

firther changes Two elements are required to overcome these difficulties First, a 

framework that gves context and organization to the transition agenda is needed Second, 

a process of transition management which follows the transition agenda must be put into 

place This chapter wll  consider both elements 

USAID Project Russlan Electnc Power Sector Pnvat~zation RCGMagler Badly, Inc 



7 2 The Scope Of The Trans~tion 

Russia's electnc power system is the largest in the world From the standpoint of 

geographic scale alone restructunng thls system is a monumental undertalung But scale is 

just the tip of the iceberg The recommended changes involve transforming the system 

structure from that of a single large integrated national monopoly to that of a complex 

dlsaggregated competltlve Industry This transformation also Increases the uncertainty 

(and therefore the appearance of nsk) in the system in order to ensure that it becomes and 

remalns economically eficient over the long-run 

One of the most useful ways to appreciate the scope of the restructunng effort, and 

therefore the magnitude of the transition agenda, IS to examine each segment of the system 

in which value is added to the product Chart 7 1 summanzes this "value chain" ' 

Chart 7 1 

The Trad~t~onal Value Cham Of The Russ~an Electr~c Power Sector 

The tradltlonal value chain was a simple set of steps all of which were controlled by a 

slngle state-owned monopoly Fuel was acquired and converted into electricity which 

was, in turn, transmitted and distributed to end-users The structure that will replace this 

traditional value chain is far more complicated, as depicted in Chart 7 2 
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Chart 7 2 

The New Value Chain Of The Russ~an Electr~c Power System 

Rlsk R~sk R~sk 
Management Management Management 

Rlsk 
Management 

Fuel supply, once a monopoly integrated into the electric power sector, will become a 

competitive system of its own Gas, coal, and other fuels will compete in the 

marketplace 

Power production traditionally existed as part of the integrated power system of Russia 

In the restructured system, independently owned and operated generatmg companies w111 

compete for customers RAO EES Rossii and the A 0  Energos may also retan some 

generating capacity to ensure system reliability 

USAID Pro~ect Russian Electnc Power Sector Privatization RCG/Hagler Badly, Inc 
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Fracturing of the fuel supply and power generation monopolies into compehting entities 

introduces new nsks They ~nclude concerns about pnce, availability, and reliability of 

fuel supply over bme Generators may want to hedge these nsks by developing multiple 

sources of supply and, perhaps, by structuring certaln of ~ t s  power supply servlces 

offerings so that temporary reductions in output can occur safely 

As fuel supply and electncity generation are fractured into competing markets, 

transmission w11 remain integrated New demands will be placed on it, however In order 

for a competitive electnc power system to operate, transmission must be open to all 

suppliers and customers Transmission must therefore be viewed in three "competing" 

dimensions 

Competition for access to the transmission system, especially in areas 

where there are transmission constraints, 

Competibon among brokers who buy rights to transmission and leverage 

those nghts to bnng suppliers and customers together, 

Competibon between high-voltage transmission and low-voltage 

distribution for certain customers 

R s k  hedgng will actually become a necessary and critical new funcbon for all entihes in 

the electric power system The importance of risk management w11 foster the birth of 

new business enbties to manage it Indeed, a new supplier, the broker, will develop under 

the design terms set forth in these recommendabons 

Finally, an entirely new domain of competibon will develop Users of electricity, 

especially large ones, will be able to increase thelr control over the amount and type of 
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their energy inputs This w111 be done by introducing traditional demand management 

programs, by installing on-site generation, and by implementing process controls that 

reduce energy consumption while simultaneously increasing productivity and product 

quality 

7 3 A Framework For Establ~shlng A Transit~on Agenda 

If the focus were simply on structure, the changes recommended in this report will appear 

to be less significant than they actually are The magnitude of the restructuring becomes 

more apparent and more profound when an organization change and management 

perspective is added to the equatron The organization development literature in the West 

offers a nch field of insight into the requirements for significant organizahonal change 

McKinsey and Company, one of the world's leading management consulting firms, has 

argued that successful orgamzahon change requires the systemahc change of seven related 

vanables strategy, structure, systems, staffing, skills, style, and shared values 

The Massachusetts Institute of Technology "Management in the 1990s" Research 

Program offers another perspective This group of distinguished researchers concluded 

that effective organizational transformations (which are required to adapt to the new 

informahon technologies of the 1990s) involve four domains of change 

Change in competitive strategy, 

Change in the structure of the organization, 

• Change in individual roles and responsibilities, 
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Change in information technology 

Restructurrng of the Russian electnc power system involves even more than either of 

these approaches suggests Nothing short of a total organizational transformation This 

transformation involves migratron from a single "machne bureaucratic" organizatronal 

form to a new mix of forms divisionalized forms, professional bureaucracies, and 

adhocracies 

A machine bureaucracy, typical of government bodies, is old, large, and is controlled by 

largely non-automated techmcal systems Tasks are highly specialized, behavior is hghly 

formalized, and the structure of the organization dominates its decision-maklng Machlne 

bureaucracies must operate in a stable environment Their pnme organizing pnnciple is 

the standcrrdzzatzon of w ork processes 

A divisionalized form of organization is typical of corporate enterpnses with many lines 

of business It's pnmary means of coordination involves standardzzzng outputs malvng 

products and moving them to markets The key managerla1 cadre is the organizabon's 

middle managers The organizabon's divisions are usually focused on specific markets 

If, for example, a generating company were to serve both A 0  Energos and large industrial 

customers, it might have two distinct operating dlvislons, one focused on each market 

Professional bureaucracies are typical of servlce companies like consultmg, accounting, 

and brokerage firms Skrlls are standardzzed and used as the principal means of 

coordinating actrons within the organization The business's operating core is its most 

important structural component the "doers" of the organization are also its decision- 

makers Professional bureaucracies tend to be "horizontal" structures with few 

management layers Independent power developers are good examples 
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Adhocracies are a loosely structured orgamzations wth little forrnalizahon of behavior 

They tend to assume a vanety of temporary configurations based around individual 

projects or short-lived markets Brokerage and nsk hedging services entitles have many of 

these charactenstics 

These many orgamzational forms can be seen as emergmg and evolving in the restructured 

electnc power system Chart 7 3 illustrates 

Chart 7 3 

The Emerglng Dlverslty Of Organ~zat~onal Forms In The New Value Cham Of 
The Electrlc Power System Of Russ~a 

Rtsk Risk R~sk 
Management Management Management 

Risk 
Management 

The transition agenda itself cannot create detailed organizahon structures for each step in 

the value chain because market conditions and competitive strategy w11 also affect the 
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shape the actual structures Nevertheless, the transitional agenda should include the 

essential building blocks that such a monumental transfornabon will require 

Three organizational design factors must be included in the transition agenda to ensure 

that it is sufficiently robust 

(1) Systems offlows Organizabonal structures involve complex flows of 

materials, infonnabon, authority, decision-mahng, and capital 

(2) Structuralparameters All structures are defined by parameters such as 

definitions of functions, the formality of behavior, trasning, the size and 

grouping of units wrthin the structure, lateral linkages for planning and 

control, and lines of decision-malung 

(3) Cont-lngency factors Factors, such as the organization's age and size, the 

status of its technical systems, the environment in which it operates, and 

the condibons of power and influence that govern it, place barners and 

constraints on its structure 

Using the restructured value cham as a framework, and the factors noted above as gu~des, 

a comprehensive inventory of restructunng issues can emerge Chart 7 4 summarizes 
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Chart 7 4 

Transltlon Agenda For Restructuring The Electr~c Power System Of Russ~a 
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A successful transibon to the recommended final structure w~ll require systematic 

attention to the issues identified in Table 7 4 There are limitations to this approach The 

agenda is unwieldy because issues overlap and their number seems overwhelming But 

these issues actually fall into two main groups 

(1) The introduction of new principles of operations and management, and 

- 
Contingency 
Factors 

> Age & size 

> Technical 
systems 

> Enviroment 

> Power 

(2) The resolution of problems related to investment 

Network 
flexibility 

SCADA 

New principles of operations and management pertain to improvements in dispatching, 

operations, sourcing, and asset mangement The resoluhon of problems related to 

invesmtent involves matters of asset management, financing, legal, and political climate 

Fuel mix 

Quality 
control 

Controls 

Pnces & pnce 
methodology 

Network 
flexibility 

SCADA 

• 

One of the principal factors that prompted this program of reorganization and 

Asset mix 

Quality 
control 

privatization of the electrrc power system is the desire for greater economic efficiency 

The efficient use of economic resourses (investment capital, labor, technology, and natural 

resources such as fbel) involves (among other things) the ngorous control of costs This 

is far more easily said than done To control costs you first must know what they are 

And to know what they are you must have an accounting system that 
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1) identifies each type of cost accurately and unambiguously, 

11) tracks each type of cost ngorously, and 

ill) displays these costs clearly in a "transparent" set of accounts 

If each entity in the electnc power system were to have a different method for 

 denb being, traclung, and displaying costs, then companng costs among these enbties 

would be difficult and therefore the appropnate dispatch of generating plants would also 

be difficult 

The search for greater economic efficiency will be greatly enhanced by the establishment 

of a "Uniform System of Accounts" which all entities in the electnc power sector will be 

obliged to use The establishment of such accounts is not enough Accounting personnel 

and managers must be trained thoroughly in their proper preparation and use If such 

traning is not given and the data that the accounting system tracks are therefore poorly 

collected and organized, then even the most ngorous and transparent of accounhng 

systems will supply faulty information for decision-malung and the desired 

improvements in economic efficiency will not occur 

The use of a "Uniform System of Accounts" creates a second important method of 

increasing economic efficiency It is called "benchmarlung" Benchmarlung involves 

• the identification of organizations and operators that manage costs 

particularly well (only the use of the "USOA" makes this ident~ficabon 

possible), 

• the identification of these operators' practices and procedures that permit 

such a low-cost operation, and 
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the transfer of the knowledge of these practices and procedures from the 

most successful operators to other organizations and operators in the 

electrrc power system 

Such a transfer of technology and expenence is an essential tool for increasing the 

efficiency of the entire system By this method, "best practices" can be spread 

throughout the system quickly and thoroughly 

Once the USOA and benchmarlung are established some other important building blocks 

for supporting operations in a competitive system can be created 

Management of both generahon and the high- and low-voltage networks 

can focus on productrvity enhancements and continuous improvements of 

technology These are the sources of cost savings, competitive advantage, 

and quality improvements 

Planning for fUture system needs and resource requirements can be done 

wth  reliable information This reduces risks of over- or under-estimating 

future demand, thus improving the precision with which the electnc power 

system can acqulre capital 

Better information helps improve investment pnorlties, thus increasing the 

stability and predictability of the system, attributes that the investment 

community values highly 

Better asset management, which involves optimizing all aspects of the 

electnc power system, becomes possible with more reliable information 
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The restructured electnc power system will requlre an important new set of slulls 

concemng the acquisition of matenal Inputs to production, plant and equipment, and 

other new resources such as capital The process of acquiring these needs is referred to as 

"sourc~ng~' Sourcing is rncreaslngly done through international bld&ng processes to 

ensure the lowest costkighest quality inputs 

A entirely new dimension concerns managing nsks in a market-based compehbve system 

&sk management must be developed and used throughout the enhre value cham It will 

not be used equally effectively by all competitors and it will therefore become a principle 

differentiator of winners and losers in the competihve environment of the future 

Pncing w11 also be a major factor in the effechveness and ultimate success of 

restructuring 

Fuel-Supply and Heat Pncing 

Dunng the transition phase the electnc power system can offer an attractive example of 

the benefits of pnvatizabon and reorganization to other basic industries in Russia To do 

so, the electnc power system must stay ahead, but not too far ahead, of the others If it 

moves too far too fast, then it nsks becoming isolated island in a potentially hostile sea, 

cut off from the mainland economy 

The electric power system's W r e  is strongly influenced by the availability and price of 

fuel (its single largest component of cost) and by the price of heat These commodities 

are still based on the old structure of "command" economics and they have the potenbal 

to hold the new market-based economics of the electric power system hostage One 
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potential solution to the heat pncing problem has been menboned in Chapter 4 above and 

will be discussed in greater detal In Appendix 7 

Solution of the fbels pnclng problem, however, wll be enormously more difficult In 

particular, the coal pnce that the electnc power system pays (the only market for many 

of Russia's coals) carnes immense politmil implica~ons Coal miners lead chficult llves 

and they generally have no other source of employment The Umted Kingdom has 

wrestled with its coal industry's lack of competitiveness for almost three decades and 

has, even now, failed to resolve the problem completely 

Gas presents a different, but just as severe, a set of problems The gas industry is both a 

supplier to and a competitor of the electnc power system If gas pnces for power 

generation can be controlled by "command", then the gas industry has the opportunity to 

place the power system in a vice, pushing its costs of generation up on the one hand, and 

pressing its revenue potential down on the other, by setting gas pnces at different levels 

for different customers Resolution of this fuels cost problem wll require the electnc 

power system's carehl political attention early on in the transition phase 

Chapter 4 descnbes (and Appendix 7 discusses in greater detail) the basis for setting 

electncity pnces after the transition phase is complete At that time pnces will be based 

on the margnal cost of generating, transmitting, and distnbuting electncity Russia's 

immediate leap to this pncing structure, however, is impractical, if not impossible 

First of all, no one has sufficiently-good data today to demonstrate what these costs 

actually are And no one will until a Uniform System of Accounts is installed in every 
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electnc system entity and system personnel are thoroughly trained in its use Secondly, 

the electnc power system's economic dispatch hardware and software and its 

communication links between the dispatch centers and the other system entibes must be 

substantially expanded and enhanced in order to make effective use of the USOA cost 

data Thirdly, large industrial customers (at a minimum) must be fitted with hme-of-day 

metenng and communications equipment if they are to be able to respond rationally to the 

new pncing structure If they cannot adapt their use of electncity to the signals and 

incentives that economically-efficient pncing creates, then this pncing system will reman 

a stenle exercise with little benefit to the customer, to the electric power system, or to the 

society as a whole 

The electnc power system has little surplus power generation capacity Its first 

objectwe, therefore, must be to keep its existing plants (efficient and inefficient) 

financially solvent and available to carry the customers' load As a consequence, these 

plants must be supplied with sufficient revenue to meet their operating costs and to pay 

for essentral maintenance and repairs This necessity requires that the dispatch function 

be separated from settlements (payment) function dunng the transition phase Economic 

dispatch will mimmise the costs of electncity production, regardless of the financial 

settlements paid to generating plants Settlements to generating plants must be sufficient 

to keep each plant alive, regardless of that plant's position in the dispatch ment order 

These two requirements can be met by (among other methods) inibally setting the 

wholesale market pnce for electncity equal to its average (total) cost of production and 

transmission By definition of "average", this pnce times the total amount of electncity 

sold produces a sum that is sufficient to supply all power plants (and RAO EES Rossii) 

with enough revenue, but wthout producing any "surplus profits" for the electtlc power 

system 
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As the electnc power system progresses through the transition phase and new, more 

efficient power generation plants are placed on line, then the gromng surplus of 

generation will allow older, less efficient plants to be closed New power plants (built 

wth  pnvate capital capital at nsk) will be paid system marginal cost, not average cost, for 

their production As a consequence, marginal production costs for electncity will, on 

average, tend to decline, and margnal-cost electncity pricing may therefore become a 

cheaper and polibcally more palatable choice for the Russian economy 

The transition phase must must address the problem of attracting capital for future 

investment as well as deal with operational matters such as dispatch improvements, asset 

management, sourcing know-how, and pncing regimes The acquisibon of capital is, in 

fact, strongly linked to operations Pncing regmes and bill collection govern the 

investor's ability to earn a profit on his investment Asset management affects the 

bus~ness's ability to sustain itself Sourcing know-how enables the business to control its 

costs 

Pncing from an operabonal perspective has been discussed above Investors will focus on 

the need to bnng pnces to "world levels" Unless its pnces reflect these world levels, 

investors will question the business's ability to generate sufficient cash to cover its loan 

repayments and pay dividends on its equity 

Pncing is quite complicated and the transition must sort out these complicabons, which 

include 

Concerns that pnce increases w11 have senous, detnmental social and 

polit.xal consequences, including political resistance in the form of voting 

the reform regme out of office, or perhaps worse, 
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Concerns that higher pnces wl l  lead to a precipitous drop in demand 

whlch, in turn, may reduce the business's ability to satisfjr the 

expectations of its debt and equity owners 

Russia's electnc power system will be well positioned to attract capital at attractive rates 

and terms only if these complicated matters are successfilly dealt wlth 

At the core of the problem of Investment are two additional, related matters capital 

investment process and changes in ownership 

Capital Investment Process Improvements 

As the transition phase continues, the electric power system will begin to display 

increasingly more accurate signals and offer increas~ngly more persuasive incentives for 

the appropnate type and placement of new capital investments These market-based 

signals and incenhves will provide a more efficient methodology for investment planrung 

than the old command-based system In addition, a diverse set of new investors will be 

able to see these signals and incentives and to Interpret them independently Diversity of 

decision-malung adds an essential robustness to the process of investment planning If a 

private investor's decision is wrong, only he, not the society as a whole, w l l  suffer as a 

consequence If the central planners' decision is wrong, however, everyone wl1 suffer 

Three broad, genenc types of investments are possible, those in generation (both central- 

station and distnbuted), transmission, and end-use energy efficiency equipment Electnc 

power systems world-wde (for reasons that were perfectly valid historically but are 

much less so today) tend to focus their attention primanly on generabon Of course 

Russia does need new, more-efficient generation It is not clear, however, that these 
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plants should be large (300 - 1000 MW) central stabon generators Since the economies 

of scale in electnc power generation have largely eroded dunng the past 25 years, smaller 

(10 - 100 MW) plants located at the sub-station level, or even very small (1 - 10 MW) 

plants located on customers' premises may well offer supenor economic performance and 

certainly offer lower rrsks for the system 

, Furthermore, additional transmission investments may produce more cost-effectwe 

results that additional generation Once the USOA and a fblly automated economic 

dispatch system have been successfully installed, RAO EES Rossii will have the 

informabon necessary to make informed and efficient trade-offs between generabon and 

transmission investments 

The trade-off between "supply-side" (generation and transmission) and "demand-side" 

investments, however, will be harder to make, if only because demand-side investments 

are relatively new and unfamiliar Furthermore, early in the transition phase the 

incentives for investments in new generation (which produce higher, marginal-cost-based 

revenues) will appear to exceed those for investments in end-use energy efficiency (which 

produce lower, average-cost-based revenues) unless addibonal incentives are offered to 

overcome this bias As the transition phase progresses this bias will shnnk and the two 

incentives will approach panty 

Diversity of decision-malung is beneficial and it should be encouraged, but this "invisible 

hand of the market" mll reman rather feeble in Russia for some time to come To insure 

electnc system reliability dunng the transition phase, a "supplier of last resort" should be 

appointed The supplier of last resort w11 be responsible for creating annual esbmates of 

customers' future needs for electnc power and energy and an annual plan for investments 

in the electrrc power system to meet these needs If no other investors are willing or able 
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to make these (or other comparable) necessary investments, then the supplier of last 

resort must step ~n and make them itself The only entity w~th suffic~ent knowledge, 

expenence, span of control, and resources to perform this task successfblly is RAO EES 

Rossii 

Ownership Structure 

The path that the electnc power system has chosen through the transition phase entails 

fundamental changes in the ownership structure of system entities Under the old 

economic foundation the electnc power sector operated as a horizontally- and vertically- 

integrated monopoly All the means of production were owned and operated as an arm of 

the State itself In 1992, Presidential Decrees 922 and 923 began the process of 

transforming this state "ministry" into privately-owned joint stock compames 

Currently, RAO EES Rossii owns 49% of the shares of the A 0  Energos and from 49% to 

100% of the stock of the large existmg generating companies on behalf of GKI This state 

of afairs is both necessary and desirable for the electnc power system RAO EES Rossii 

is the only entity with the expemse and experience to help install, test, refine, enhance, 

and expand the new economic elements that are necessary for transition Furthermore, no 

other enbty has sufficient knowledge of the generating plants' cost structures to be able 

to negotiate and, if necessary, to impose approprrate electnc power sales contracts on 

exlsbng large generahng plants 

After the transition phase is completed and the system has learned to operate in its new 

competitive environment, RAO EES Rossii's continued ownership of other entities will 

cease to be necessary In fact, because of the potential for conflict of interest and the 

incentive for biased operation of both the wholesale market and the economic dispatch 
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funcbon, RAO EES Rossii's continued ownership would actually carry some negative 

aspects 

Although RAO EES Rossii's ownership in these entities will decline dmng the transition 

phase and wrll be replaced by that of pnvate entities, the level of ownership, if any, that 

RAO EES Rossii will retan (and the level of ownership, if any, that the State will retain 

in RAO itself) has yet to be decided Resolution of this issue, one way or the other, 

carnes important consequences for the acquisition of future capital from foreign investors 

In general, the greater the level of State ownership in an electnc power system entity, 

either directly by GKI or indirectly through RAO EES Rossii, the greater the ability to 

acquire debt capital, and the smaller the ability to acquire equity capital 

Investors who loan money to commercial entities are usually attracted by a country's 

sovreign guarantee of that loan's repayment (if the country actually has the ability to 

make good on the guarantee) On the other hand, when equity investors see a substantial 

level of government involvement in an entity's ownership, they assume that management 

has little ability to influence an entity's performance (because the State ultimately 

exercises control of it) and they tend to shy away 

Politics, Law and Regulation 

Underneath matters pertaining to pnce and the capital investment process lurk the most 

challenging concerns, the ones that are the least controllable These matters relate to the 

polibcal, legal, and regulatory climate which have been discussed in Chapter 5 

The transition phase must integrate these corporate and government processes Unless 

the public sector and the newly developing pnvate sector work together, the monumental 
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transformation of the electnc power system will be exceedingly dlficult Chart 7 5 

organizes thls "jolnt public/pnvateYY effort to Illustrate the responsrblllbes each slde 
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Chart 7 5 

The Joint Effort Of Government And Corporate Inst~tutions In The Restructur~ng 
The Electric Power System Of Russia 
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1 4 The Transltlon Process As An Innovat~on Problem 

V, Fr&Iabms of xegtdattm and 
sacid mpo~1~ibiriiy ! 
A Public policy process re Law defintng reqmments of 
power sector res- publlc mnvolvement, e g , 

Northwest Power Act 

B Regulatory structure Law definmg functions 
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electnc power planrung and who 
does what and how 

D Adn-u~ustratIve law review Included in law on regulatory 
process roles and functions 

E Social safety nets Law on soclal safety net 

The recommendations of this report will require a massive transformation in the electnc 

power system Literally all of the component parts of the system must change to 

establish competition as the focal point of actlvlty This requires a tremendous "re- 

programmingyy of institutions and behaviors diverse and multiple strategies replace a 

single directed approach to operations, diverse organizational structures replace the single 

configuration of the state monopoly, new systems, skills, staffing requirements, and 

values must be implanted and nounshed if the restructuring is to be successful 

Pubhc involvement programs 

Corporate and resource plammg 
systems estabhshed 

The transition program cannot be viewed as a linear set of sequenbal steps that are 

checked off one after another The transition program will be dynamlc and w11 require 

adaptation, evaluabon, and modification of direction as it evolves A framework in which 

to lnterpet and manage actions is therefore beneficial The most usehl framework for 

restructuring the electnc power system derives from the study of how innovations diffuse 

through a society 

USAID Project Russian Electrrc Power Sector Privatization RCGIHagler Badly, Inc 



Innovation occurs in any organization or society for one of four reasons 

1) It is consistent with and enhances a previous practice 

2) It successfully addresses a widely recognized problem or "felt need" 

3) Its benefits are compelling 

4) It fits the norms of the social system 

These conditions act to pnme the potentla1 customer's acceptance of the innovation 

In loolung at these condihons, is there a compelling logic for why the Russian electnc 

power system's restructunng should be successful? First, is the proposed restructunng 

consistent with previous prachce? Second, does the innovation itself (the restructunng 

and all its component parts) offer compelling new benefits to Russia? Last, does the 

innovation fit the norms of the society? The answer to each of these questions would 

seem to be "Yes" The magnitude of the change required is so overwhelming, however, 

that strongly tenacious "Yes" w~ll be required 

There are five steps to the process of acceptance 

1) Acquire knowledge about the innovation For example, introduction of a 

USOA must begin by building awareness of its importance among those 

who must implement it 

2) Become persuaded by the innovat~on The acceptors of the innovation 

must be able observe, touch, and understand it In quite concrete terms, and 

to see its benefits clearly 
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3) Decide whether the innovation should be adopted 

4) Implement the decision to adopt or rejest 

5 )  Based on the results of inibal tests, the innovabon is validated and the 

di&sion process is continued If an initial USOA trral works successfully 

then the implementation of the broader program will likely follow 

Each of the principal agenda items in the transihon will go through this process of 

awareness, persuasion, decision, implementation, and confirmation Ths  process will 

take time It cannot be circumvented 

This paper recommends that the transition agenda focus on a few cntical inihal steps and 

ensure they are successfully taken If they are, it is likely that the larger transition agenda 

leading to a successful restructuring can be implemented 

The top five initiatives to begin the transition process should include 

1) Introduction of a USOA 

2) Establishment of an effecbve wholesale market 

3) Creation of an effective body of law that defines the electnc power 

system 

4) Introduction of a cntical information infrastructure settlement, accounting, 

and management systems 

5 )  Introduct~on of an effective pncing regime 

USAID Project Russian Electnc Power Sector Pnvatizat~on RCGmagler Bally, Inc 
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Even if these five transibon pnonties are implemented, the immensely complex process 

of restructunng remains Many issues will surface that no one can foresee from this early 

stage of design Accordingly, there needs to be a "transition manager" who has the 

responsibility to insure that the process of implementation actually happens RAO EES 

Rossii was created to be, in effect, this transition manager This role should be formalized 

to become an important element in RAO EES Rossii's charter 

USAID Project Russ~an Electnc Power Sector Privatization RCG/Hagler Bally, Inc 



CHAPTER 8 

IIE'S ENERGY TRAINING PROGRAM 

An essential part of the elechcity privatization project has been a trammg program 

designed to support the other worlung groups The need for traimng is essential if 

Russia's electric power sector is to successfully transform into a "corporatlzed" and 

competitive industry sector Ths  traimng work has been carned out through the auspices 

of the Institute of Interational Education 

8 2 Background On IIE 

The Institute of International Education (IIE) was founded in 191 9 IIE is today the 

oldest and largest pnvate, not-for-profit U S international educahonal exchange 

orgamzation Over the decades, IIE has played a seminal role m respondmg to the 

challenges of a turbulent century 

Last year nearly 9,000 men and women studied, conducted research, received practical 

traimng, or provided mternational techcal  assistance under 228 programs IIE 

admmstrated for 212 sponsors They came fiom, or went to, 170 countries or other 

geopolitical entities 

IIE also provided information on international education to several hundred thousand 

students, educators, policyrnakers, and others around the world through publications and 

videos, information centers, semmars, school outreach programs, and overseas mversity 

fairs More than 600 regionally accredited U S colleges and umversities were affiliated 

USAID Project Russian Electrlc Power Sector Privatization RCGIHagler Bailly, Inc 
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wth IIE as Educational Associate institutions, and 50 foreign academic institutions and 

U S non-governmental orgmzations were affiliated as International Associates 

IIE began worlung wrth policymakers, international development assistance agencies, 

buslness leaders, scholars, and scientists mth the end of the Cold War and the nse of the 

regional economc partnershps IIE's objeclve is to strengthen U S citizens' 

mternational competence, to assist former Cornmurust nations in bulding democratic 

mstitutions and market economies, and to address the task of creatmg partnerships to 

meet, on a global scale, challenges rangmg from hunger and health care to human nghts 

abuses and the degradation of the environment 

For the Newly Independent States (NIS) of the former Soviet Umon, freedom has brought 

Herculean tasks building democratic institutions that work, mastemg the transition to a 

market economy, and reversing the effects of env~onmental abuses IIE was called upon 

to 

Provide trailmg m efficient, environmentally sound energy management 

Arrange academc and on-the-job traimg m business, fiee-market 

economics, law, and public administration 

Provide on-the-job traimg and special courses m financial slulls for 

Russian entrepreneurs 

Place in U S umversities candidates selected by new Fulbnght 

Commissions in Eastern Europe and the Baltics 

, 
Under a cooperative agreement wth  AID, awarded in September 1993 for the NIS 

Energy Traimg Development Program, IIE is providing a wde range of local and U S - 
based professional trainmg and support services in the energy sectors of the NIS Its goal 



is to develop national competence in explomg, p l m n g ,  managmg, evaluatmg, and 

usmg energy resources efficiently The focus is on energy mdustry functions m fiee- 

market economes T r m g  is targeted to professional managers, policymakers, 

operational managers, and seruor directors of the newly reorgamzed energy compames in 

the oil, oil refinmg, gas, coal, and power sectors IIE has opened a project offices in 

Moscow, Russia, and plans to open offices in IGev, Ukraine, and Almaty, Kazakhstan I 

IIE continues to support USAID's trailung efforts m Russia by managmg the followmg 

responsibilities 

Implementing a trsumng program in line wth  the terms of the co-operative agreement, the 

requirements of the USAID Mission RET, and USAID Washgton, to include 

1 Conduct trailmg needs assessment, 

2 Identifjr courses and obwn agreements, 

3 Identify and select traimng participants, 

4 Design courses and prepare course matenals, 

5 Deliver planned trsllmng courses, 

6 Evaluate the trsumg, and 

7 Human resource institution bwlding 

Coordinatmg the t r w g  program components to respond to the needs of the Russian 

Energy Sector, and supporhng other activities of USAID RET, includmg 



1 The Power Sector Pnvatization hhative (PSPI), 

2 The Jomt Energy Alternatives Study (JEAS), and 

3 The Energy and Envuonment Commodity Import Program 

(EECIP) 

In May 1994, IIE submtted its 1994 Traimng Plan to USAID Moscow The plan called 

for seven courses to be taught m Russia and one course to be taught m the Umted States 

Each of the courses was scheduled for a penod of two weeks wth  an estmated 300 

participants bemg trained 

The trailmg was designed to provide managers and energy personnel wth essential1 

trailung for implementing energy-sector price and market reforms, and improving the 

efficiency of energy production, distnbuhon and land-use in the NIS Based on the 

participants' evaluations and final reports from the instructors, IIE-Moscow traimg has 

advanced the USAID's mission to assist Russian and Ukrame in meeting the challenges 

posed by the transition to a free market economy 

IIE offered mne courses in then 1994 Traimng Program for participants employed wth  

RAO EES Rossii, the Mimstry of Fuel and Energy of Russian Federation, the Ukraiman 

Mimstry of Fuel and Energy, ROSUGOL, and the Armeman Mimstry of Fuel and 

Energy 

The result of the tramng was well received by the participants and the management of 

these Russian partners The traimg represented the industry's mterest as well as tde 

interest of other USAID contractors such as RGG/Hagler Bailly, Burns & Roe 

International, and IDEA 
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Traimng courses included in the 1994 Plan were as follows 

General Economzcs and Management of a Power Company was offered both m Russia 

and the Ukraine The course provided participants wth  relevant, practical experience 

concemg modern-day industry practices for analyzing economc and financial viability 

of mvestment projects I 

Upon completion of the trairung, participants understood 

• types of utility costs (I e , m t  costs) 

alternative decision-malung concepts 

average m t  cost calculation 

Participants also were able to create a cash flow hagram and were able to do economic 

alternative decision-malung for utility projects/operations 

Envzronmental Management was offered m Moscow The course was designed to 

provide the knowledge and practical planmng and conceptual tools necessary for 

managers of energy comparues to set up and implement an effechve environmental 

management program as an integral part of ther normal operations 

The workshop was designed as a management, rather than a techcal  workshop It 

addressed the particular requirements of energy firms related to ther producbon, 

transport, or consumption of large quantities of energy It produced the basic elements of 

the economics of environmental management 

Marketzng Coal and Coal Products was held in Kemerovo, Sibena The objechves of 

the course were to bmld farnilimty wth  marketing techques as they applied to coal and 
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coal products The emphasis was on understanding market and customers' needs 

Special emphasis was given to the relationshp between sales and marketmg, conductmg 

a marketing campagn, customer service, and the competitive enwonment 

The emphasis was on both domestic and international marketmg wth  special attention 

pad  to unconventional payment arrangements and to information and data management 

The course was designed prrncipally for the commercial directors of the coal producmg 

associahons who are responsible for sales, marketmg, or consumer relations It was 

found that the course also served the needs of deputy directors, assistant commercial 

managers and sales drectors 

I 

Economzc Evaluatlon and Investment Dec~zon Makzng, was offered in both Russia and 

Annema The course gave the participants the ability to handle the concepts of "time 

value of money" and the application of those concepts to analyze virtually all types of 

investment situations, including electnc power utility investments The course materral 

was based on and included a translated version of the textbook, Economzc Evaluatlon and 

Investment Deczszon Methods by Franklin J Stermole and John M Stermole 

Human Resource Development and Management was held in Austm, Texas m October 

of 1994 The course lncluded one week of formal classroom tranmg and one week of 

touring electnc utility facilities in Houston, Dallas, San Antomo and Austin A second 

offemg of the course, two weeks of classroom tramng, was held in Armema 

The course was designed to increase participants' knowledge and slulls that are reqhred 

to develop and manage complex systems of human resources development It dealt 

p m m l y  wth  modern concepts of adult l emng ,  manpower p l m g ,  and the 

technology and effective management of human resource development systems 
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Tarzjf Structure, Rate Makzng and Electrzczty Przczng was offered m Moscow The 

course was designed wth  two mam objectives in mmd 

The first was to Inform policy makers and planners in government and utilities of the 

conceptual considerations of utility ratemalung The second objective was to provide 

fundamental t r a m g  in the methods of ratemalung for future rate analysts 

The course provided participants wth  the understanding and tools requlred to 

1) Integrate rate tmffs wth  desirable economc policy objectives of 

government or the electnc ublity compames, 

2) the ability to idenhfy the data requirements of a professional cost 

allocation and rate design system for wholesale, retail and purchased 

power rate structures, 

3) perform the tasks of a professional rate analyst, and 

4) analyze the cost and rate sigmficance of long-term electnc system 
I 

development 

Produced Waste Water Treatment course scheduled in Moscow was designed to show 

the methods and systems, equipment and matenals, p l m n g  and effectiveness of 

treatment and disposal systems used for the waters produced m association wth  oil, gas, 

or condensate production 

The course demonstrated both advanced technologies and slrnple technologies and made 

companson of thelr effectiveness and the costs of uslng them Focus of the course is on 

systems p l m n g  of such pollution reduction methods, w th  additional focus on the 
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evolution of regulatory and envnonmental standards and the potential hazards of waste 

water pollution 

Regional An PoIlutlon Mon~tortng provided participants wth full practical and 

theoretical expenence in sighting, installmg, operating, and mainta~mng area sur quality 

momtomg stations, as well as analyzing and reporting the monltonng data m conformity 

wth  reportmg standards It was designed to be a hlghly practical, applicable expenence 

Electrzc Power Project Fznanczng was designed to enhance the financial analysis 

capabilities of participants, to provide them mth the ability to evaluate energy projects 

and to select appropnate financing for pnvate power projects The objectives were to 

ensure that quality control standards are established and implemented before a program 

begms to lead to successful expansion of power generation projects The course focuses 

on financial models and computer applications to reach these goals 

Concemng the 1994 t r a m g  plan, participants' evaluations indicate positive reactions to 

the varrous trainmg courses Of the participants responding, 79% responded that the 

courses were "Defimtely Useful" wth  another 79% respondmg that the instructors were 

"Highly Effective" When asked about the content of the courses, 93% of the participants 

stated that they were "Dehtely Useful" 

When asked what content matenal could be added or deleted fiom the courses, comments 

ranged fiom applying "knowledge to the situation in Russian economy" to "prolonging 

the course for several days in order to have more time for solvmg problems" 

Overall, comments have been positive and the participants have stated that they have 

gamed by invesbng then time in the courses 
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Withn the RAO EES Rossii orgamzation, IIE has been fortunate to have had parhcipants 

fiom 36 different compames These are Amurenergo, Astrakhanenergo, Baltenergostroi, 

Boguchangasstroi, Dalenergo, Ivenergo, Kabbalkenergo, Karelenergo, 

Khabarovskenergo, I(lrovoenerg0, Kolenergo, and Komienergo I 

Also Kostromaenergo, Lenenergo, Lipetskenergo, Manenergo, Novgorodenergo, 

Novosibirskenergo, Omskenergo, Orelenergo, Orenburgenergo, Penzaenergo, 

Samaraenergo, and Saratovenergo 

As well as Sibirenergo, Smolenskenergo, Sverdlovenergo, Tsentrenergo, Uralenergo, 

Urengoienergostroi, Volgogradenergo, Vologdaenergo, Voronezhenergo, Vostokenergo, 

Yantarenergo, and Yuzhenergo 

In the Ukrane, IIE has worked mth an adhtional seven compames These are 

Cnmeaenergo, Dneproenergo, Donbassenergo, Kharluvenergo, IGevenergo, 

Odessaenergo, Tnpolskaya Power Plant, and Vimtsaenergo 

An additional 10 compmes have sent participants to the traimng m Erevan, Amema 

These compames are Armelectroproekt, Armenenergo, Armgasproekt, Armgasprom, 

Armgidroenergostroi, Armseisproekt, Arpa-Sevan, Ergoelectroset, Gidroproekt, and 

Gidrosetstroi 

D m g  the later part of 1994, meetings were held mth the Institute of International 

Education's PIE) Russian partners, RAO EES Rossii, the Mmstry of Fuel and Energy, 

ROSUGOL, and representatives of the Mwstry of Fuel and Energy in both Armerua and 

Ukrame, to discuss their trarmng needs for 1995 and 1996 Dmng these meetmgs, each 

orgazation expressed a deslre to contlnue m the same realm of trai~ung that was done 

dmng 1994 
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In ~ t s  proposal for trainmg m Russia d u n g  1995 - 1996, IIE made every effort to 

incorporate the vmous representatives' current view that t r a m g  courses should 

concentrate on issues of prachcal importance to utility operations 

IIE, knowng that it is difficult to project a work plan into the future, proposed a plan 

based on the pnonties of the Russian t r m g  needs and in support of the pnvatisation 

efforts m the Russian power energy sector and other USAID RET project activities 

IIE is fully aware that changes would be probable, especially in the 1996 plan, however 

for a comprehensive look at the t r m g  plan, it was necessary to look at more than the 

m e d i a t e  time-frame 

The underlying theme of IIE's t r a m g  plan is that trsumng should be a comprehensive 

arrangement, and that no specific entity should operate in a vacuum For trsumng in 

Russia to be effective and commiserate wth  the investment bemg made by USAID, all 

energy trsumg programs need to be implemented wth  common themes and common 

goals m mind 

IIE realizes that it is imperative that they work wth  the energy component of NET 

trainmg so that energy trsumng efforts m11 not be duplicated The classroom and Umted 

States tramng done by IIE and the Umted States study tours offered by NET must 

compliment rather than duplicate each other Without co-operation, the vmous Russia 

partners do not benefit fi-om the added value that can be offered by the vmous 

components of energy tramng 

When and where possible, IIE proposes that the study tour follow the classroom t r m n g  

in order to re-enforce what has been learned m the classroom IIE contmually emphasizes 

to its Russian partners that that mclusion in a classroom tramng course in no way 
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guarantees participation in a study tour In fact, each provider is a separate entity, and 

whle co-operation is necessary, each traimg plan is independent of the other 
I 

RAO EES Rossii is orgamzed into seven (7) regional groups These groups are 

1 Vostokenergo - headquartered in Habarovsk 

2 Siblrenergo - headquartered in Krasnojarsk 

3 Uralenergo - headquartered in Ekatennburg 

4 Volgaenergo - headquartered in Samara 

5 Yuzhenergo - headquartered in Pjatigorsk 

6 Sevzapenergo - headquartered in Moscow 

7 Tsentroenergo - headquartered in Moscow 

The individual entities under the RAO umbrella are expenencmg financial Qfficulties 

whch cross over into the h m g  programs The compames are fmdmg that they are 

unable to send participants to t r a m g  in the Moscow area due to the costs involved 

In the 1995-1996 Plan Years, IIE proposes that t r a m g  be regionalized for each of our 

Russian partners Tlus approach was tried m 1994, in that tralnlng for ROSUGOL was 

taken to Sibena to facilitate the participants Wlule t h ~ s  approach m11 create an 

additional cost to IIE and USAID, it should enhance the overall traimng program 
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Regional tramng wl l  reduce travel costs for paxhcipants 'lhs approach wl l  address the 

needs of the mdivldual compmes that cannot afford to send employees to participate m 

needed t r m g ,  by facilitating thelr needs m their Region or at least m a Region closer 

than Moscow 

Withn RAO EES Rossii, regions 1,2 and 3 have very sparse populations compared to 

the other regions They also have greater needs for t r m g  concemg transrmssion 

Regions 4,5,6 and 7 share common problems m that they are hghly populated and have 

expressed interest in courses such as tarrff malung, Power Systems Control and 

Protection, and Energy P l m n g  and Policy 

It is IIE's Intent that some tranmg wl l  be offered in two regions, back-to-back Thls wl l  

provide tramng in some subjects for all the regions, whle lowenng travel costs for the 

mdividual compmes 

In its traimg, IIE w11 continue its current approach of providing instructors wth  first- 

hand knowledge of U S utility operations Whlle RAO EES Rossii, Mmstry of Fuel and 

Energy, and ROSUGOL employees wl l  continue to be the plvllary emphasis of the 

Russian trairung, IIE proposes to include educators from three institutions that have 

provided tramng for employees in the past, in hopes that these representatives may assist 

m providing future tramng 

The institutions that w l l  be contacted for possible participation in each tramng session 

are 

Moscow Power Engineemg Academy 

Moscow Institute of Advanced Traimng for the Energy Sector 
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whrle co-operation is necessary, each t r m g  plan is mdependent of the other 

RAO EES Rossii is orgmzed mto seven (7) regional groups These groups are 

1 Vostokenergo - headquartered m Habarovsk 

2 Siblrenergo - headquartered in Krasnojarsk 

3 Uralenergo - headquartered in Ekaterrnburg 

4 Volgaenergo - headquartered m Samara 

5 Yuzhenergo - headquartered in Pjatigorsk 

6 Sevzapenergo - headquartered in Moscow 

7 Tsentroenergo - headquartered in Moscow 

The m&vidual entities under the RAO umbrella are expenencing financial difficulties 

whrch cross over mto the trsumg programs The cornparues are finding that they are 

unable to send participants to trsumng in the Moscow area due to the costs mvolved 

In the 1995-1996 Plan Years, IIE proposes that trailung be regionalized for each of our 
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Regional t r a m g  wl l  reduce travel costs for participants This approach w11 address the 

needs of the mdividual compames that cannot afford to send employees to parkipate m 

needed tramng, by facilitatmg theu needs m theu Region or at least m a Region closer 

than Moscow 

W i b  RAO EES Rossii, regions 1,2 and 3 have very sparse populations compared to 

the other regions They also have greater needs for tramng concemg transmssion 

Regions 4,5,6 and 7 share common problems m that they are hghly populated and have 

expressed interest m courses such as tmff malung, Power Systems Control and 

Protection, and Energy Planmng and Policy 

It is IIE's intent that some trailmg m11 be offered m two regions, back-to-back Ths  m11 

provide t r a m g  in some subjects for all the regions, whle lowemg travel costs for the 

individual compames 

In its traimng, IIE wrll continue its current approach of providing instructors mth first- 

hand knowledge of U S utility operations Whlle RAO EES Rossii, Mlnlstry of Fuel and 

Energy, and ROSUGOL employees mll continue to be the pnmary emphasis of the 

Russian traimng, IIE proposes to include educators from three mstitutions that have 

provided traimng for employees in the past, in hopes that these representatives may assist 

in provlQng futwe t r a m g  

The instituhons that m11 be contacted for possible participahon in each tramng session 

are 

Moscow Power Engineemg Academy 

I 

Moscow Institute of Advanced Tramng for the Energy Sector 
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Lemgrad Institute of Advanced T r m g  for the Energy Sector 

Two participants from the Moscow Power Engineemg Academy attended the t r a m g  

offered by IIE concertllng Human Resources Development The course was offered m 

Texas, USA, m October 1994 Both the Dean, Faculty of Advanced Trsumng of Leadmg 

Specialist, Russian Jomt Stock Company of Umfied Energy System of Russia and a 

Research Fellow jomed the Russian participants fiom RAO for the trsumng In thelr 

mt t en  comments at the end of the course, they mentioned the value of promohng a 

"system of continuous trsunlng " 

IIE and USAID believe that it is necessary to ensure that sometlung tangible is left behnd 

at the end of the USAID Russian Energy T r w g  Program By includmg trainers m the 

course being offered, RAO EES Rossii w l l  be budding a base of educators who can 

either offer traimng or who can co-ordinate future tramng 

RAO EES Rossii currently has a traimng umt reportmg to Mr Vyacheslav M Gorynov 

under the direction of Mr Igor N Muravyev Thw umt is small (three persons) and 

currently has no trsumng facility m whch to conduct trsumng It is our hope that through 

the efforts of RAO EES Rossii and wth  the support of USAID, that a trailmg u t  wl l  

exist after the on-gomg energy re-structmng 

Future study needs to be done to determme how such an orgamzation would be 

developed, who the key players would be, how and where it would reside, and how it 

would be financed It would appear that such a traimng orgamzation could be established 

as an mdependent profit center 

A trsumng umt that can orgamze needed t r m g  m the fbture would be a valuable 

addition to the overall re-structmng of the energy sector It would be beneficial if such a 

umt could be created over the next two years w h  the RAO EES Rossii umbrella It 



wll  be needed in the future, and it should be charged wth  the responsibility of 

establishmg trailung needs, designmg courses, and bnnglng in practitioners to teach the 
I 

participants 

The t r a m g  m t  wl l  need to be broad-based and wl l  need to offer semces to all of the 

individual RAO EES Rossii entiles after the re-structumg It is feasible that such a 

t r m n g  m t  could benefit not only RAO EES Rossii, but if it is a separate profit center or 

a stand-alone company, it could offer trsumng to other energy sector partners such as the 

Mlmstry of Fuel and Energy 

1995 - 1996 Training Plan 

The 1995 course breakout and number of trailmg weeks follows 

SECTOR COURSES 

Electnc Power 7 14 

Environment 1 Energy 3 6 

Oil and Gas 0 

Coal 

TOTAL 12 

The 1996 course breakout and number of trailung weeks follows 

SECTOR COURSES TOTAL WEEKS 
I 



Eleclnc Power 7 

Environment / Energy 3 

Oil and Gas 

Coal 

TOTAL 

Expected outputs 

Twelve (12) courses for a total 24 weeks of trarmng m11 be designed and delivered by IIE 

in each of the trainmg years In-country traimng mll account for 20 weeks of t r a m g  

and study tours to the Uruted States m11 account for four weeks of traimg 

Approximately 300 participants m11 be tramed m 1995, and another 300 in 1996 

In addition to the IIE tramng, but implemented by a completely separate entity, mll  be 

the NET trsumng that w11 be offered m the Umted States Thls traimg m11 add another 

approximate 150 participants It is expected that where traimng is held in the Umted 

States, the participants mll be elected from those parhcipants who have taken part in the 

in-country traimg offered by IIE It is to be emphasized that all participants who 

complete in-country tramng mll not be given the opporhuuty to travel to the Umted 

States for t r m g  due to budgetary limitations 

IIE believes that the 1995 -1996 T r m g  Plan mll benefit by repeating several of the 

courses offered in the 1994 T r m g  Plan Using mput from discussion mth our Russian 

partners and mth other USAID contractors, IIE is recommending the followmg list of 

courses to be implemented in the 1995 -1996 Traimng Plan 



1995-1996 Training Work Plan 
Courses Outline 

No Course Proposed Aud~ence R e ~ ~ o n  andfor Date 
Locat~on 

1 Management and RAO EES Rossii Ekatemburg Mar 1995 
Development of Human 
Resources 

2 Role of the Umon ROSUGOL Kemerovo Apr 1995 

3 Functiomg of Electtlcity RAO EES Rossii Moscow Apr 1995 
Disttlbution System m 
Pnvate Power Station 

4 HRD and Performance ROSUGOL Moscow May 1995 
Through People 

5 Regional Alr Pollution Mimstry Fuel & Western Sibena May 1995 
Momtonng Energy or Far East 

6 Financial Markets RAO EES Rossii St Petersburg Jun 1995 

7 State Regulation System in RAO EES Rossii Moscow Jul 1995 
Power Industry 

8 Tram the Trainer RAO EES Rossii U S Aug 1995 

9 Economic Evaluation and RAO EES Rossii Saratov Oct 1995 
Investment Decision 
Malung 

10 Management of Mimstry Fuel & Tjumen Oct 1995 
Environmental Clean-up Energy 

1 1 Functionmg of Power RAO EES Rossii Krasnojarsk Sep 1995 
Transmission Lmes System 
m Pnvate Power Industry I 
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12 Env~onmental Mlrustry Fuel & Irkutsk Sep 1995 
Reqwements of Energy (Listvj anka) 
Investment Projects 



Course Proposed Date - 

Techcal  & Economc 
Feasibility Analysis 

RAO EES 
Rossii 

Corporation Basics RAO EES 
Rossii 

General Management 
of Electnc Utility 

RAO EES 
Rossii 

Accounting, Auditing 
& Fiscal Controls 

RAO EES 
Rossii 

Generation Cost 
Analysis & Control 

RAO EES 
Rossii 

Corporation Market 
Priclng & Economics 

RAO EES 
Rossii 

Corporate Financial 
Strategies for Financing 

RAO EES 
Rossii 

Electnc Utility 
Regulation and Tmffs 

RAO EES 
Rossii 

Policy Issues in the 
Power Sector 

RAO EES 
Rossii 

Functionrng of 
Electrrcity Distrrbution 
System m Pnvate 
Power Station 

RAO EES 
Rossii 

2 Regional Air 
3 Mo~lltomg 

Mimstry Fuel & 
Energy 



2 Ecologically safe Mmstry Fuel & 
4 technologies of storage, Energy 

disposal and utilization 
of waste 


