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INTRODUCTION AND PROJECT BACKGROUND 

In December 1993 the U S Agency for International Development (USAID), the Russlan 
hf~n~stry of Fuels and Energt (ZIFE) and the Russian Joint Stoch Company of Power 
Engineering and Electrification (RAO EES Rossii) initiated a program for the restructunng 
and continuing pnvatizat~on of the Russian power Industry Work on th s  project is 
continuing 

The project has several purposes 

b provide techcal assistance to the electnc power sector in restructuring and 
privatization, and In particular assist RAO EES Rossii and the MFE m 
developing a market-based structure that fits the needs of Russia 

b provide advice on appropnate legislation and regulatory Institutions for a 
pnvat~zed, narket-based electnc power sector 

assst with the development of appropnate financial systems for privatized 
enterpnses 

w provlde advice and the evpenence necessw to enable the pnvatlzed 
enterpnses of the Russian power system to rase Investment capital 

b define and create needed triumng programs to assist the restructuring and 
pnvatizabon process 

Work on the project has been accomplished through five worlung groups, each of whch was 
co-chared by a Russian electnc power expert and an Arnencan expert Each worlung group 
shared its results with the others at strategic points in the project The worlung groups 
covered five key areas 

c Structure and Pncrng -- deslgn of an appropnate structure and operating 
mechmsm for a pnvatlzed, market-based Russian electnc power sector that 
mantams the reliabil~ty of energy supply to customers and, smultaneously, 
Introduces compet~tlon wherever possible, and the development of an efficient 
and competitive wholesale market 
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INTRODUCTION AND PROJECT BACKGROUND b 2 

t Regulahon and Leglslatzon -- ident~fication of legislation needed to establ~sh 
and operate the structure and the regulatory system required to support ~ t ,  
including the establishment of regulatory bodies and the creatlon of a legal base 
for t h s  regulatory system 

w Secuntzes and Finance -- development of financial management systems for a 
pnvatlzed power sector 

t Investment Promotzon -- identification of a strategy for attractmg investments 
to ensure the requlred rates of growth of the Russian power sector, and the 
development of processes and tools for d e h n g  projects and attracting 
interna~onal and domestic investment hnds 

t Traznzng -- design and unplementation of tramng programs to transfer 
information and techmques cntical to the restructumg and pnvatization 
program 

It is not the purpose of t h s  report to present the extensive results of the worlung groups' 
analyses That worh may be appreciated by a review of the many work products of each 
group Rather, the purposes of t h s  report are 

t to gve  a bnef descnption of the Russlan power sector in the centralized 
management penod 

b to present the vlsion developed by the project team for how the final Russian 
power system should be structured, owned, operated and regulated 

t to present a transition plan whch identifies the key requrrements for putting 
the desired structure m place, descnbes the measures that have already been 
implemented, and emphasizes the issues that must be resolved in that process 

To accompl~sh these purposes, Messrs N Boyko and V Kuzrmn of RAO EES Rossii, and 
Mr S Bowden of Hagler Badly, were assigned to prepare ths  jolnt report It is hoped that 
ths report will find strong support w~thm RAO EES Rossii and the MFE, more broadly withn 
the power industry and the Russian Government, and withn USAID 

Ths report, approved by Prof Anatohi F Djakov, President, RAO EES Ross11 and Mr 
George, Chef, Regonal Office of Energy and Technology, U S Agency for International 
Development/Moscow wdl be distributed to the followng orgmatlons 

F State Duma of the Russ~an Federation 
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INlRODUCTION AND PROJECT BACKGROUND b 3 

b Mmstry of Economy 
b Federal Energy Cornmsslon 
w Mmstry of Fuel and Energ 
b Mmstry of Flnance 
b Antimonopoly Comrmttee 
b State Property Comrmttee 

RAO EES Ross11 and USAID w~ll sponsor semnars for these orgwations to answer 
questions and explan the recommendations contamed m thls report 
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In December 1993 the U S Agency for Internat~onal Development (US AIR), the Russian 
Mlnlstry of Fuels and Energy (hfFE), and the Russ~an Joint Stock Company of Power 
Engineenng and Electnficabon (RAO EES Rossll) lnltiated a program for the restructunng and 
continuing privatization of the Russian power industry Ths ongoing program focuses on 

t desigmng the structure and methods of operation for a pnvatized, market-based 
Russian electnc power sector lncludlng a competitive wholesale market 

w identifying legislation to establish the legal basis and regulatory system to support 
the market-b,ased industry 

b developmg financial management systems for a pnvatued power sector 

b identifying a strategy for attracting Investments 

t tramng to support the restructunng and pnvatizauon program 

Ths report has three purposes 

› to glve a bnef descnption of the Russ~an power sector in the centralized 
management penod before market reform 

w to present the wsion developed by the project team for how the final Russian 
power system should be structured, owned, operated and regulated 

b to descnbe a transition plan for putting the desired structure m place 

1 THE RUSSIAN POWER SECTOR BEFORE MARKET REFORM 

1 1 Structure and Management of the IPS of Russ~a 

Before market reforms began m 199 1-1 992, the Integrated Power System of Russia (IPS) was 
developed, owned, managed and operated as a fully Integrated national monopoly by the Russian 
Government The IPS has the world's largest electnc power potential orgmzed into an integrated 
and coordinated system, w t h  a capacity of 213 rmllion kW in over 430 power plants, and power 
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eeneration of over 1 tnllion kwh A thrd of t h s  capacity is associated wlth combined heat and 
b 

pol% er plants 

The IPS is composed of seven large regional power systems (depicted in Figure 1) Withtn these 
regions, 65 local electnclty adrmmstrations operate in parallel (another 7 are m remote reglons 
that are not interconnected) 

The IPS provided the paradigm for planrung, investment and operation of the power sector 
throughout the country Through a vertical state mrustry-&terpnse bureaucracy, centralzed 
management practices were followed 1) electnclty generation was centrally planned and allocated 
on a quota basis, 2) a national "pnce list" for electnclty (whch was stable over time because the 
government controlled all pnces) provided the basis for settlements wth customers and 
interchanges between regional systems, 3) power sector entities were "guaranteed" that thelr costs 
would be covered either through allocations of revenue or through state budget alloca~ons, 4) 
an! net revenues generated by power sector entities were remtted back to the central 
government, 5) capital requirements to provlde new facilit~es or renovate exlstlng facilrties were 
provided through state budget allocations, and 6) the construction of IPS projects was based on 
rmmrmzing the costs of power production and transmssion for the integrated system, and not on 
establishing regional self-sufficiency or panty of investment among regions 

When consldenng management improvement Issues, the following key features of the Russlan 
pol\ er industry should be taken into account 

b The basic principle for developing the IPS of Russia was to locate generating 
facilities near fuel and hydro resources whch resulted in the IPS becomng the 
energy supplier for 50 energy-deficit reglons Ths cond~tion will contlnue to exlst 
Into the future and must be glven due consideration in plans for the industry 
restructunng 

b 40 percent of heat power is supplied to heat power customers in Russia by 
combined heat and power plants (CHPs) When the A 0  Energos' CHPs are 
brought into the wholesale market, the combined operation and l~mted dispatch 
features of these facilities must be addressed 

Under ths  management structure, the IPS was effective in providing reliable supplies of electnclty 
throughout Russia, mcluding power-short regions, because the central government authonties 
performed practrcally all control fbnctions for the enbre industry The IPS enabled the power 
sector to acheve important efficiency and reliablhty benefits he1 conservatron through the 
optmat ion of dispatch, economes of scale through statlon capacity concentration up to 8,000 
MW, system automatic control to secure rellabhty, the location of plants at sites wlfh the most 
favorable economc and environmental charactenstics, an efficient level of reserve capacity (less 
than 15%), and the redistribution of capacity and energy to 50 of the 72 electnclty adrmmstrations 
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that were not self-sufficient in po\+er supplies As the Russian power sector mahes the transition 
from thls centrally planned system to one that is market-based, it u l l l  be Important to preserve 
these IPS economc and reliab~llty benefits 

1 2 Industry Changes and the IPS 

Although the development and operatlon of the IPS under central state control was successfbl for 
several decades in providing reliable power supplies, it d ~ d  not gve proper incentives for 
management, consumption, Investment or financing Indeed, changes leading up to and dunng the 
199 1 - 1992 penod threatened the continued reliable operat~on of the IPS, including the following 
noteworthy developments 

Tlze regulahon of electnczty and heat pnces was delegated to the regaonal governments due to 
deep cuts in government investments m the power sector m 1989-1990 and a shortage of 
internally generated capital, whch made it lmposs~ble to support and develop the power sector 
without obtamng more hnds fiom electncity consumers through hgher t d s  

Powers to control generatron by power plants started shzfhng from the federal level to the 
regzons, whlch was perhaps an unavoidable consequence of the delegation of pnce regulation 
because one of the basic issues ~n regulating electncity and heat pnces 1s the output by 'owned" 
power plants versus the amount of purchased energy Thls made the process of red~stnbution of 
electnc power to energy-short regons more d~fficult 

Szgnzjicantpnce dzsparztzes began to appear among regzons, due to differences m generation 
facilltles and costs among regons, and a change in the d~stnbution of profits (1 e , profits in excess 
of the level planned by the state were retamed by the repons and used to reduce power rates to 
customers) 

Movements toward regzonal autonomy emerged, supported by the enforcement of the Law on 
Enterpnses and Entrepreneurshp and the delegation (to work collectives) of the nghts to the 
economc management and the property of state-owned enterpnses 

Ilfovements towardpnvatrzatron emerged, includ~ng Presidential Decree No 72 1, 1 July 1992, 
whch suggested that structural umts of energy and electnfication production associations and 
indlv~dual enterpnses have the nght to be reorgamzed into joint stock cornparues and be 
pnvatlzed Ths  established the threat of disintegration of the regonal u t h e s ,  uIllfied zonal 
systems and the IPS 

Requzrements for nun-governmentfinancing became acute, and the cessation of government 
budget financing of energy enterpnses, combined wlth a hlgh level of wear and tear on energy 
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equipment necessitated attracting funds from other In\ estors Ths  in effect required that power 
sector enterpnses be reorgmzed Into joint stock compames and pnvatlzed 

1 3 The Beginning of Major Industrg Trans~tion 

Dunng the second half of 1992 restructunng and pnvatlzation activities in the Russian power 
~ndustry accelerated and marked the b e g a g  of the transition that is the subject of ths  report 

Under Decree Numbers 922 and 933, the Russian State Property Comrmttee was mstructed to 
create a new Russian joint stock company, RAO EES Rossii, as an orgamzabon responsible for 
reliability for power supply at the federal level and for management of power sector enterpnses 
The assets of the IPS were split between vanous power sector enterpnses RAO EES Ross11 
mantarned ownershp of transrmssion lines 220 kV and above It also took ownership of thermal 
plants over 1,000 MW and hydroelectnc plants over 300 MW These plants, previously operated 
by the local electncity admmstrations, were to form the basis for a national wholesale electncity 
market RAO EES Ross11 also retarned ownership and control of the Central Dispatch Office in 
Moscow and the seven regonal dispatch offices, as well as numerous design, construction and 
other non-core power sector enterpnses 

The remamng generators stayed with the 72 joint stock compames that were formed from the 
former local electncity admmstrations (Energos) The Energos also retuned the local electncity 
and steam distnbution networks and transrmssion facilities lower than 220 kV The charter capital 
of RAO EES Ross11 ~ncluded, on average, a 50% interest in the Energos The nuclear power 
plants remaned under the control of the Mmstry of Atormc Energy (Wnatomenergo) 

Several basic restructunng and pnvatlzation goals have been adopted by the project team to guide 
the on-gomg industry transition The team has also defined the hndamental structural 
charactenstics necessary for a market-based power mdustry in Russia 

2 1 Goals of the Reformed Market-Based System 

The market-based system envisioned for Russia is designed to accomphsh the followng goals 

b to mantan a hgh level of reliabil~ty throughout Russia 

to ensure the effective operation of a national wholesale market that w11 promote 
competition and efficiency in power generation 

USAID - RAO Power Sector R e m t u n n g  - Phase 1 



t to ensure the most reasonable allocation throughout Russia of the benefits of the 
IPS generation assets created with state funds 

t to ensure a competitive retad market for large customers 

t to mantan an orgamzation responsible at the federal level for ensunng the 
cont~nued integntv of the IPS of Russla, talung Into account the strategic role of 
the IPS as a technological system for ensunng reliable energy supphes In most 
regions of the Russian federation 

t to provide condi~ons that wll attract investment for industry growth 

t to reduce the need for regulahon and rely on market incenhves and competition 
wherever possible 

2 2 Overv~ew of the Reformed Market-Based System 

The contrast between the current system and the market-based system is summanzed in Table I 
The structure of the market-based system that 1s envisioned is depicted in Flgure 2 The basic 
features of thls system are 

t All generators compete in a natlonal wholesale market to sell pou er 

Generators compete to be dispatched on competit~ve pnce bids, whch dnves 
efficiency m the utilization of generators and estabhshes a spot market for the 
hourly b u p g  and selling of electricity 

b Wholesale market prices to generators reflect marginal costs 

b RAO EES Rossll ensures the reliable functiomng of the IPS, mantarung the 
technological parameters (e g , frequency, voltage) and ensunng that the wholesale 
market mantans an adequate balance between supply and demand, including 
adequate reserves RAO EES Ross11 operates the wholesale market, provides an 
Integrated transmsslon system, performs wholesale market settlements, dispatches 
all generation and Energos, and owns and operates key hydro fachties as 
regulators of electnc current fiequency in the IPS needed for rehabhty 

RAO EES Ross11 renders servlces on the operations and future growth of the IPS 
For these servlces, A 0  Energos pay RAO EES Rossii a fixed fee set by the FEC 
The servlces on operations and future growth include 
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-- orgamzing the parallel work of electnc power plants in the IPS 
-- operat~ng the inter-regional transmssion lines 
-- dlspatch management 
-- technological management of the IPS 
-- forecasting and p l m n g  studies 
-- investment in facilities 

Some of these servlces may be slngled out and pnced separately, e g , hlgh voltage 
transmssion servlces 

b Energos, as the makers of the retad market, buy their capacity and energy 
requirements from the wholesale market andlor dlrectly from new generators, 
generate electnc~ty at power plants they own, and provrde distnbutron and other 
semces to their end-use customers The Energo generators are brought to the 
wholesale market as the nght market conditions are established These generators 
either reman wrthln the Energo, become part of a portfolio company, or function 
as stand-alone compames 

b Large end-users may buy directly from the wholesale market and pay a "use of 
facilitres" charge to the local system and a fixed fee to RAO EES Rossii 

b The state regulation of generators is reduced after the establ~shment of the spot 
market Surplus profits are controlled for exlsting generators through contracts by 
the wholesale market operator, but new generators usrng more advanced 
technology may compete and earn profits that are not subject to regulation 

t The state regulat~on of hydro power plants, A 0  Energos and RAO EES Rossil IS 

preserved 

b The vertical ownership and control of hnctions are substantially reduced 
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Table  1 
S u m m a r y  of the  R e s t r u c t u r ~ n g  Plan 

Reformed Market-B~sed System 

All slgnlficant generators participate m the market Monopols market 
power in generation IS reduced or eltn~lnated 

Hourly b ~ d s  of generators 

Strong 

Reflect marglnal costs 

Vertlcal ~ntegratlon IS elunlnated 

RAO EES Rossli implements an ~nvestment promot~on program, 
lncludlng sale of shares of generators and A 0  Energos, and retalns 
transni~sston and dlspatch fac~l~tles 

A 0  Energos put thetr generabon on the wholesale market (but may 

L 

Wholes~le Market 

Partlcrpat~on 

D~spatch 

Compet~t~on 

Wholesale Pr~ces  

Degree of Vert~cal 
Ownersh~p 
lntegrat~on 

Current System 

Low Only 23 RAO EES Ross11 generators and 7 
nuclear unlts partlclpate ln the market Capacity- 
surplus A 0  Energos have monopoly power over 
capacity-short A 0  Energos 

Heat rates 

Wcah 

Reflect average costs 

Hlgh degree of vertlcal lntegratlon 

RAO EES Ross11 owns 30% of generation, 100% of 
HV transmlsslon, about 50% of A 0  Energo shares, 
and dlspatcli fac~ltties 

A 0  Energos own over 50% of generation 

Interconnect~on Hlgh degree H~gh degree Increased interconnect~ons and  nipr roved central dlspatch 
and Operdt~onal lncrease eficiency and maintan reliab~lity 
Integrdt~on 

Generator Profits 

Retall Market 
Compet~tlon 

F~nance and 
Investment 

Pnce regulat~on prevents surplus profits 

None 

Severely llmlted capabllitles In financing, corporate 
financial management, and investor relat~ons 

Long-term contracts contlnue to control surplus profits for exlstlng 
generators New generators may earn unregulatcd profits 

Large users can buy d~rectly from the wholesale niarket and wheel 
across the A 0  Energo system 

Access to domestlc and ~nternat~onal capltal markets, well de\cloped 
cornorate financial management and lnvestor rcgulat~ons 



Regulatory 
Systems 

Some of the basrc system establrshed, but needs 
gu~drng leg~slat~on and staff development 

Comprehensive leg~slatron In place Regulatory system IS fullv 
runct~on~ng and relres on competltlon and market rncentlves 



hgare 2 
F~nal Sector Structure 

- 
Other 

Countries 

A 

Manta~ung a hgh level of power supply reliability is a paramount objective of the reformed 
market-based system The restructuring and pnvatlzation plan carefully reflects t h s  
requirement through estabhshng a system of responsibil~ties, plamng and operating 
procedures, and regulations that will govern the relations among RAO EES Rossii, 
generators, A 0  Energos, end-users and regulatory bodles The objective is to ensure adequate 
generation and transmsslon facilities, the effective hnctlonlng of dlstnbution cornpames 
(Energos), and the coordinated operation of generators, Energos and RAO EES Rossii 

b 

I 

v v 

A 0  ENERGO 

'I 

Under the reformed market-based system, the generation sector IS transformed lnto a 
competrtlve structure Generatlon IS hornontally desegregated Into many competmg entitles 
so that no generator commands monopoly market control All significant exlsting generators 
(1 e , those plants that are part of the IPS and operate synchronously wth  the IPS at 50 hertz) 
must compete and sell thelr generation through the wholesale market, these generators would 

RAO EES ROSS11 

Transmlssi on, Central Dispatch, 
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not sell d~rectlv to an end-user or an Energo New generators may contract directly with A 0  
Energos New generators may also contract directly with a large end-user if the generator 1s 
constructed wth  that customer's funds or wth  funds obtarned through financial markets A 
new generator constructed by RAO must contract only with the wholesale market In all 
cases, new generators must submt their facility to central economc dispatch and supply therr 
energy through the wholesale market (in t h s  case, contractual settlements between the new 
generator and its contracted Energo or large end-user customers would take place outside the 
wholesale market, and the wholesale market and the IPS would be compensated for services 
provided) 

These arrangements submt all generators to the competitive disciphne of the bidding system 
and promote the most efficient utilization of power generation resources 

The structure of the generation sector wdl require hrther detaled development Under one 
scheme, A 0  Energo generators wll be divested, and all generators, mcludmg RAO EES 
Rossii's, will be orgmzed Into strong, inter-reg~onal competing compames Under another 
scheme, RAO EES Rossii's generators would be estabhshed as either Independent entities or 
grouped into several portfolio compmes that compete, whle A 0  Energo generators would 
be reorganized as subsidlanes operated independently from the distribution business and 
participate in the wholesale market Under a thrd scheme, RAO EES Rossii and A 0  Energos 
set up joint generating compames on the basis of power plants they own Under the fourth 
scheme, Energos' power plants supply electncity to the wholesale market through their 
respective Energo Practical implementation of specific schemes will requlre economc 
substantlat~on and a legal basis 

Under each scheme, RAO EES Rossii manages the IPS and the wholesale market, provldes 
dispatch management, and prov~des transmssion servlces through mter-regonal networks By 
also owmng generation, it would have conflicts of interest To address t h s  issue and to attract 
investment, in the reformed market-based system, RAO EES Rossil w11 sell the shares of its 
generators (except for hydro facilities that are cntical for pealung purposes and mantamng 
the reliability of the interconnected system) 

To implement these sales, however, three principal condltions are necessary 1) complete 
resolution of the non-payments problem in the Russian economy as a whole and in the power 
sector, 2) a system of laws, tested in practice, regulating "pnvatized" generators and 3) share 
pnces that reflect the real market value of generator assets whch IS accomplished through an 
efficient-pnced market for capacity and energy that allows the generator to sell its servlces on 
a compebtive basis and earn profits commensurate w th  the market value of these servlces In 
th s  way, stock pnces for generators wdl reflect their market value Under these condltions, 
RAO EES Rossn's (and the Energos') generators w11 earn profits based on their 
competitiveness, have an opportumty to acheve attractive investment values, and may 
therefore fetch hgher pnvatlzation proceeds through hgher stock pnces Under these 
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condit~ons, RAO EES Ross w11 also seek to sell its Energo shares in the stock market as an 
option to attract ~nvestment, and thls would also elirmnate another area of possible conflict of 
rnterest 

RAO EES Rossii wll operate transmssion (including Energo-owned transmssion under 
contracts), manage the wholesale market-malung function, coorhnate system operation and 
provide dispatch management for parallel operation of all IPS participants RAO EES Rossii 
has the obligation to serve the transmsslon needs of wholesale market participants and to 
provlde fa r  and open transmission access 

2 6 Dlstrlbut~on and the Retail Market 

The retal market is managed by A 0  Energos that purchase power from the wholesale market 
(and going forward, potentially from new generators) and sell it to end-use customers The 
Energo serves the customers m its servlce area It must also prowde retrul wheeling service to 
large customers who purchase thelr electnclty requirements directly from the wholesale 
market 

The Regional Electricity Comrmsslons will detemne the retrul pnces for electnclty and heat 
that A0 Energos may charge their customers The basic pnnciples of retal rate regulation wlll 
be estabhshed through legislation on the operation and regulation of the power sector that 
will, among other objectives, promote the condition of self-financing by Energos or other 
partic~pants In the wholesale market 

The wholesale market settlements process wll allow the differenbation of rates over tlme-of- 
day and season, w th  a hgher pnce for power supply dunng penods of hgh demand Ths 
feature enables the A 0  Energos to Introduce time-of-day retal rates to customers who can 
justlfl ~nstalllng the necessary meters An Energo can also allocate an appropnate portion of 
its non-power cost to the peak penod component of its time-of-day rates 

2 7 The Wholesale Market 

Under the proposed restructuring plan, there wdl be a "national" wholesale market governed 
by umform federal legislation, w th  one market-maker and umform pncmg mechmsms A 
national wholesale market meetmg these cntena does not mean a angle wholesale pnce 
throughout all power supply reglons Pnces w t h n  a slngle pncrng system wll vary across 
regrons, and wll  be detemned pnmanly by transmssion costs and constrants 
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Drypatch Based on Generator B~ds All generators m a regional market wll be dispatched by 
hourly bids that each generator wlll provlde to RAO EES Rossii as the wholesale market 
operator, one day to one week ahead Generators wll be dispatched in stnct ment order The 
pnce-bid system for dlspatch is a central feature of the wholesale market and 1s Illustrated in 
Flgure 3 Each generator (Genco) prepares lts hourly bids (Rub/kWh for hour t at varying 
levels of kW generation) and subrmts them to Central Dlspatch (through the Reglonal 
D~spatch Centers) whch "stacks" the generators Into a ment order according to pnce bids 
The generator with the lowest pnce bid is placed at the bottom of the stack, the next-lowest 
pnce bld generator IS placed next, and so forth, wth  the generator wth  the hghest pnce bid 
at the top of the stack Generators are then dlspatched m that order, wth  the generator at the 
bottom of the stack dispatched first, and generators progressively dispatched in ascending 
order until there is sufficient generation to meet the customers' total loads m hour t Thls 
methodology ensures that the level of customer demand at any time is supphed with the 
lowest-cost generation 

Generator Payments Under the Pnce-Bzd System Although generators are dispatched on 
the~r pnce bids, they are pad each hour based on the Increment of capacity wth  the hghest 
prlce b ~ d  that operates m the hour In ths  way, pnces pad to generators each hour reflect the 
marginal cost of wholesale electnclty for that hour Ths IS illustrated in Figure 4 The pnce 
bid of the marginal increment of capacity that operates m hour t detemnes the pnce that the 
wholesale market pays all generators that operate dunng hour t Because generators lower m 
the stack than the marginal increment bid a lower pnce (1 e , have lower vanable costs), they 
earn profits dunng hour t Under t h s  reglrne, there wlll be a strong incentlve for each 
generator to submt a bid that is equal to its vanable cost If it bids a hgher amount, it runs 
the risk of belng displaced by a competitor and therefore earn less revenue If it bids less than 
its variable costs, ~t runs the nsk of belng dlspatched at a pnce that would make it lose money 
on every kwh it produced 

Contracts wzth Exrsang Generators Exlstlng generators wll participate m the wholesale 
market under long-term contracts signed dunng the transition with RAO EES Ross11 The 
contracts wlll provlde the owners of these generators an opportumty to earn a fa r  profit and 
to Increase their profits as well lf the generator can achleve high dlspatch and avalablllty 
and/or reduce lts costs The contracting scheme will be based on two basic principles 

. To the maxlmum extent practical, generators wll be compensated through the 
payments acheved under the prlce-bid system for energy sales Ths  is the most 
effectlve way of establlshng competition and promotmg efficiency in the 
generation hnction It also helps establ~sh the appropnate pnce signals for new 
power plant construction 

. Capacity payments and other payment provlslons w11 be employed as required 
to otherw~se "make a market" for power generators and/or acquire ancillary 
servlces (e g , s p i m g  reserves, cold-start reserves, voltage support) 
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F~gure 3 
In the F~nal System All Large Generators W ~ l l  Be D~spatcbed by Then Pnce B~ds  

GENCO 1 L- 
Pnce Blds for 
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Ment Order 
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Flgure 4 
In the F~nal System All Generators Dispatched in Any Hour Will Be Pald 

the Prlce Bid of the Margnal Increment of Capacity for that Hour 

Pr~ce for Hour t = Bld of margznal capaczty increment 

GENCO 
Prlce Bids 
for Hour t 

I 

1 4- Margznal 

I capaczty 

I CUSTOMER mcrement 
LOAD IN HOUR t 

\ These profih are earned by owners of 
generators or generation contracts 

USAID - RAO Power Sector Restructuring - Phase 1 



Worhng out the detals of the wholesale market pncing and contracting scheme 1s an ongoing 
and hgh-prionty task 

Contractv 1~~1th N m  Generators Contracts with new generators will be entered into through 
a system of competitive relations admastered by RAO EES Rossii and approved by the FEC 
New capacity b~dders w111 be provided key information needed to prepare a bid, including 
hstorical and present wholesale market hourly spot pnces and long-range planrung studies 
The capacity payment required by the bldder (if any) and the generator avrulability parameters 
that the bidder IS w i h g  to guarantee will be key competitive selection cntena 

Contract Purchases Outszde the Wholesale Market A 0  Energos and large end-users may 
also contract for capacity and energy fiom new generators outside the wholesale market The 
generator would still be centrally dispatched and would compete m the wholesale market for - 
energy sales (in effect creatlng economy-energy interchanges between the new generator and 
the wholesale market) Outside the worlungs of the wholesale market settlements, the new 
generator and its customer would perform settlements based on thelr speclfic contractual 
agreement The Energolend-user or the new generator would purchase reserves for the 
capacity 

Wholesale Market Contracts wzth Energos and Large End-Users A 0  Energos and large 
end-users will also purchase capacity and energy from the wholesale market through 
contracts The costs of capacity and energy wlll be allocated through the settlements 
procedures These procedures wll reflect the time-of-day nse and fall of the costs of 
electricity as customer demand nses and falls In t h s  way, customers are gven more accurate 
price signals Ths allows a greater "elasticity of demand" (the responsiveness of the level of 
demand for electncity to pnces), producing an increase in economc efficiency for both the 
consumer of electncity and for society as a whole 

Wholesale Market Settlements A special system of rules and agreements is Introduced to 
separate the settlements of wholesale market suppliers and consumers fiom the financial 
activities of RAO EES Rossu as the wholesale market maker and to establish transparency of 
and access~bility to information on these transactlons RAO EES Rossii does not take title to 
energy sold through the wholesale market, pay any generator for generation, or sell to or 
collect fiom any Energo Rather, through ~ t s  settlements function, RAO EES Rossii matches 
purchases and sales among generators and Energos, and sends monthly statements to all 
participants It 1s then the responsibhty of the Energos to pay the generators according to 
these statements The Energos also pay RAO EES Rossii for ~ t s  servlces of o r g m n g  the 
operahon and development of the IPS and the wholesale market, ~ncludlng payment for 
orgmung the parallel operation of IPS participants 
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2 8 Strategy for Growth 

RAO EES Ross11 holds a central position in the Industry in terms of the overall industry 
perspective and as the operator of key hnctions (orgmzation of the parallel operation of IPS 
participants, market malung, dispatch, transmssion, reliability p l u n g )  It will continue to 
promote the interests of the industry's enterpnses in terms of laws, regulations, and other 
imtiatlves needed to attract capital, support Investment values, and facilitate the efficient 
growth and development of the Industry In its role of ensunng a rehable power supply 
throughout Russia, RAO EES Rossii would momtor forecasts of demand of energy 
requirements and trends, and ensure that a strategy and programs are in place at all times to 
meet these requirements ulth a hlgh level of reliability 

2 9  Investment 

The following wlll be used as investment sources 

b internal funds generated through depreciabon allowances 

b a portion of net profits of power sector enterprises 

F debt financing 

b share sales 

Funds generated through depreciation allowances will be the first source of investment finds 
In the reformed market-based system, power sector entities mil have access to both debt and 
equity markets domestically and in some cases internationally Entities will use debt and equity 
if these reduce overall capital costs and rates to consumers 

The sale of RAO EES Rossii and Energo shares in their generators will be the prionty area of 
attracting investment Thls will require bnnging share pnces in line wth  the value of 
generators 

Share pnces would be supported by the wholesale market pncing and contracting 
m e c h s m s ,  taniTregulation, emngs ,  and divldend policies so that entities can sell new 
shares and rase needed equity capital at a compeotive cost 
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2 10 Regulatory System and Legislat~on 

A proper legislative framework is requ~red so that the regulatory system can develop and for 
all aspects of the reformed market-based system to be implemented Ths framework will be 
established when laws are mn place on 

Fundamentals of Legal Regulation of Federal Power System (Law on Federal 
Power System) 
Licensing the Operatmon of Electncity Supply Compames 
Federal Wholesale Market for Capacity and Energy 
State Regulation of Tmffs in the Power Sector 
Relations Between Energy Suppliers and Customers 
Technological Admmstratmon (Dispatch) 
Use of Water Resources in the Generation of Electnclty and Heat 
State Techcal  Supervision of Electncity Supply Compames 
Law on Responsmb&ties for Non-payment and Late-payment of Electnclty Bills 
of Electnclty and Heat Consumer 

3 THE RUSSIAN POWER SECTOR'S TRANSITION TO THE 
REFORMED MARKET-BASED SYSTEM 

A penod of trans~tion is necessarv to put the unprecedented changes mn the Russian power 
sector Into effect The transition is complicated by the continuing evolution of the basic 
political structure of Russian society, and by a host of economc problems, mcluding lack of 
expenence with a market-based economy, hgh inflation, structural and pncing problems in the 
fuels industnes, lack of capital markets, inadequate commercial law, and an Inadequate legal 
basis for operating and regulating the mdustry As a result, a transition penod of five to seven 
years may be required A prehrmnary schedule is depicted in Figure 5 

3 1 Management and Ownership Structure 

A new ownershp management structure whlch meets market challenges has emerged in the 
power sector and 1s unlikely to change drastically in the fbture 

In the transmtion, the management structure of the mndustry wdl undergo evolutmonary change, 
and power fac~lities that belong to the state wmll be sold to pnvate investors The transfer to 
RAO EES Ross11 of the remuntng power plants subject to PD No 923 wdl be completed, 
RAO will begin the sale of its ownershp in generatmon to pnvate mnvestors, and the Energos 
urlll also begin the sale of themr generator ownershp All generators will then compete m the 
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F~gure 5 
Prel~m~nary Schedule for Key Actlv~bes - Phase 2 
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wholesale market wlthout ownership and other control or influence by either RAO EES Rossii 
or the A 0  Energos 

The restructunng and pnvatlzation plan seeks to accomplish this transformation by resolving 
the issues surrounding market structure, pncing and contracting, and by creating an 
appropnate investment and operating environment 

A power pnang and contracting system will be implemented that gikes cost- 
competitive generators an opportunity to earn profits to reward current 
investors and to attract new Investors for the upgradmg and expansion of 
power facilities 

b Legslation ~ 1 1 1  be enacted and tested to comprehensively govern the wholesale 
market as well as other areas 

b The restructuring of power plants into holding compmes pnor to the sale of 
their shares will be carehlly evaluated for ~ t s  potential to enhance competition, 
financ~al viability and share values 

t Power plants w~ll be commercialized and personnel traned to successfUlly 
operate In a competitive market environment independent of RAO EES Rossii 
and the A 0  Energos 

To bnng power plants to the wholesale market, a special presidential decree wll be sought 
and its procisions sealed in law It will be necessary to enlist support from the Russian 
Government, the adrmmstration of the Russian President, and the legislative bodies for the 
comprehensive restructunng and pnvatlzation program 

A 0  Energo power plants would be brought to the wholesale market in stages In the first 
stage, the Energo wll transform its power plants into subsid~ary power producers, obhgng 
them to sell power on the wholesale market on a competiQve basis At the next stage (as an 
appropnate environment is created), the shares of these power plants may be sold either on 
the stock market or to portfolio compmes, In the interests of the Energos' shareholders 

3 2 Red~str~but~on of Author~t~es  and Respons~brl~ty for Rel~abll~ty 

The state's responsibility for ensumg power supply reliabhty wll be replaced m the transition 
by a market and regulatory structure Thls structure will be based on the legal and property 
responsibility of commercial power entities, including power plants that generate electricity, 
Energos that are responsible for power delivenes and power supply to individual consumers, 
RAO EES Rossn, and the federal and local government and management bodies Defimng and 
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record~ng In legislation the distnbut~on of responsiblllty for power supply among all members 
of the new structure, testing thls new structure m practice, and creating a 
new system for planrung and coordinating the work of power facllltles are important tasks 
dunng the translQon 

3 3 Establish~ng the Wholesale Market 

A national wholesale electricity market, with economcally free entities operabng in it, will be 
created Key steps Include 

b developing methodological foundations for the funct~orung of the wholesale 
market 

b adopting legal and normative documents that establtsh worlung procedures for 
the wholesale market 

b implementing measures to prepare wholesale market participants (e g , 
expanding the breadth of the market by bnngmg all electnc~ty producers to the 
wholesale market, defirung the status and responsibility of reglonal power 
comparues, mastenng the market-mhng functions) 

t implementing new methods of pnce formation and dispatch built as much as 
possible on the pnce bld system 

b implementing new methods of settlements among wholesale market 
participants 

b resolution of technological issues, lncludlng provlslon of adequate reserves, 
enhancement of Interzonal transmssion capacity, development of an automated 
dlspatch and information system, and installation of meters 

These activities wl1 center on the timely lmplementation of the wholesale market's structure 
and generator pnce bld system In an ~nltial market area, and then roillng the implementation 
out to other areas 

3 4 Malung the Retall Market More Competit~ve and Effic~ent 

The retal market will undergo further development, in particular 
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b Programs w11 be Implemented to speed the cornrnercial~zation of A 0  Energos 
and to tram Energo management in financial management, capital markets, 
Investment promotion, and shareholder relations 

b A 0  Energos will put in place policies and rates to allow large customers to 
contract directly wth  the wholesale market for power supplies and to pay the 
Energo a use-of-facilities charge for moving their power across the local 
network Through the wholesale market's pnces, the Energo will be able to 
efficiently implement time-of-day rates for any customer that can just@ 
instdhng the necessary meters 

b A 0  Energos that own and operate transmssion facilities that the wholesale 
market operator also needs to move bulk power supplies will make these 
faclhues avalable through transmsaon wheeling tanffs 

t With more accurate pnce signals from the wholesale market (bme-of-day 
costs, demand and energy costs, hourly spot market pnces), the Energo can 
design and implement more accurate rates for its customers to promote the 
efficient use of electricity The wholesale market also provides a convement 
measure of the value of saved energy and capacity, whch can provlde the 
justification for a range of Energo-sponsored energy efficiency and load 
management measures 

3 5 Finance and Investment 

Attracting domestic and foreign capital to finance the rehabilitation and expansion of Russia's 
electnc power industry is an essential goal that is reflected throughout the restructunng and 
pnvatlzation plan In addition, c e m n  hlgh-pnonty transmon-stage imtlatives have been 
identified that are w thn  the purview of RAO EES Ross4 regulators and lndustry enterpnses 

b a fast-track program to Improve the customer non-payment and receivables 
management performance of Energos 

t a task force (RAO EES Rossii, FEC, Energos, RECs) to jointly evaluate 
regulatory impacts on finance and investment, and to develop policy 
recommendations m key areas including allowed profits on regulated activities, 
dividends, cap~tal structures and use of debt, and depreciation allowances to 
improve investment returns and Internal cash flow 

b lmtlatives to improve accounting and financial disclosure adopting a u~llform 
system of accounts (USOA) for deployment throughout the power sector, and 
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preparing a comprehensive RAO EES Rossii prospectus to support financing 
and investment promotion activities 

t Investment promotion to attract foreign and domestic investment, ~ncluding 
sales of RAO EES Rossii common stock, sale of generators, sale of Energo 
shares, and investment in speclfic projects 

t financial tramng for RAO EES Rossii, Energos and generators on capital 
budgeting and financial p l m g ,  accountmg pnnciples and practices, financial 
strategies for secunng debt and eqwty, and corporate financial policies 

3 6 Legal and Legislation 

The transition requires that a legislative basis be estabhshed for the structure, operation and 
regulation of the power sector Ths legslation would buld on the current federal-regional 
framework through estabhshng authonties, pohcies, and legal bases The most cntical 
leg~slative acts that are needed as soon as possible in the transiQon are 

t Fundamentals of Legal Regula tzon of Federal Power System (Law on 
Federal Power System), to define the Federal Power System, In accordance 
wth  Article 71 of the Constitution, that is w t h n  the junsdiction of the Russian 
Federation and whch, in accordance with Article 76, is governed by federal 
laws valid throughout the Federation 

w Legd Baas for Tanff Regulatzon, whch has been addressed through the new 
(March 1995) Law on State Regulation of Electricity and Heat Tmffs, to set 
the pnnciples for state regulation of electncity and heat t a d s  throughout 
Russia, ensure the nghts of the Subjects of the Federation to set rates for 
customers m their area, ensure customers the transparency of and access to the 
rate-mhng process, balance the interests between electncity supplying 
orgamzations and customers, provide the required legal basis for the FECYs 
activities, and enable affected parties to lodge complamts aganst the FEC 

b Regulatzon of the Wholesale Market, to establish the legal pnnc~ples for the 
operation of the wholesale market, the basic structural, operating and pncing 
framework of the wholesale market, and the requirement for all generators to 
participate It would apply nabonally, preempt any regional laws and 
regulations affecting wholesale market structure and pncing, and provide 
policy directives and empower the FEC on a broad range of wholesale market 
issues, and require the effective separation of the generation business from 
d~stnbution under guidelines and conditions set and enforced by the FEC 
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t Rules and Procedures for Lrcensrng and Enforcement, to establish the legal 
pnnc~ples by whch market sector participants will be authonzed to operate 
and the legal basis for the content of licenses for all entities In the sector 

fi Regulatzon of the Retarl Market, to govern the relations between suppliers 
and consumers of electnc power and specify the civ11 code 

t Unrform Drspatch of the IPS, to regulate the relations between all wholesale 
market participants w t h  respect to central dispatch 

Law on Responsrbrlrfres for Non-payment and Late-payment of Electncrty 
Brlls of Electncrty and Heat Consumer 

During the transition penod, power sector personnel wll be traned on worhng under new 
market conditions Modem methods of personnel trasmng will be introduced in concert w t h  
the worhng out of the regulation methods and the introduction of a new system of market 
relations IIE and IDEA, worhng unth RAO EES Rossii and the restructuring team, have 
deceloped a traimng plan based on the pnonties of the transition stage Ths Includes worlung 
u ith RAO EES Rossii or an orgmzation designated by it to carry the tramng effort to 
regional orgamzations 
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Ths chapter presents an overview of Russia's Integrated Power System (IPS) and gives a br~ef 
description of the state of the Russian power sector until 1992, whch saw the begimng of 
the dramatic changes that have contmued into the present Section 1 2 descnbes the 
development and operation of the IPS under central state control, whch exlsted u n ~ l  roughly 
199 1 - 1992 Section 1 3 reviews the factors introduced into the IPS m the penod 199 1 - 1992 
that caused sipficant strans in its smooth hnctiorllng Section 1 4 bnefly revlews the 
restructuring of the power sector m late 1992, whch led to the formation of RAO EES Rossii 
and essentially marhs the begimng of the major transltlon that continues today The goals of 
ths  transition and the transition process itself are the pnmary subjects of t h s  report (Chapters 
2 and 3, respectively) 

1 1 OVERVIEW OF THE IPS OF RUSSIA 

The IPS has the world's largest electnc power potential orgmzed Into an integrated and 
coordinated system Its installed capaclty is 2 13 mlllon kW, and ~ t s  power generation amounts 
to over 1,068 tnlllon kwh 

The IPS (not includrng the Far East Region, whch is only weakly linked to the IPS) spans 
9,000 km west to east and six time zones It is composed of seven large reglonal power 
systems or power zones the North-West, Center, Uddle Volga, North Caucasus, Urals, 
Sibena and the Far East (see Flgure 1 m the Execut~ve Summary) Before the breakup of the 
USSR, mterconnected regions included the power systems of Kazakhstan, Ukrane, 
Transcaucasus, Central Asia, and the Baltic States 

W i t h  these zones, 65 local electncity admmstrations (regional utilities) work in parallel m 
the IPS, the remamng 7 local electncity adrmmstrations are in remote regions and are not 
connected by transmssion lines to the IPS Before market reform, these local orgmzations 
were referred to as "energy and electnfication associations" (EEPAs) They later became the 
present A 0  Energos The zones are interconnected to form the IPS These lntercomections 
and the power transfer capabfity are also depicted in Figure 1 

As a result of the breakup of the USSR, several regons of Russia are lntercomected only 
through the power systems of other regons the North Caucasus regional power system is 
linked to the Center regonal power system through an Intertie w t h  the power system of 
Ukrame In addition, Kahmgrad and the Pskov oblast are no longer directly linked to the 
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North-West regional system and must transfer power through the Baltic States The Far East 
is only weakly connected to the IPS 

The zonal interconnections are pnmanly for reliability and supplying electnc power to energy- 
short regions (e g , to the North Caucasus whch has expenenced severe capaclty 
shortages) Inter-regional transmssion has been Important m manapg peak demand and 
allowng for a system reserve margin below 15% 

1 2 THE IPS UNDER CENTRAL STATE CONTROL (TO 1991) 

Before the begmngs of market reforms, Russia's power system was developed, owned, 
managed and operated as a national monopoly by the Government of Russia Generabon, 
transrmssion and distnbutlon were hlly integrated Vertical Integration went even deeper 
design, engineenng, construction, equipment and other power-related enterpnses were 
included in the power sector's orgmzation 

Under central state control, dlspatch was coordinated centrally All property was owned by 
the state Prices were admmstered centrally and electncity was allocated under a system of 
quotas Planrung was also centralized Financing was provlded through a combination of state 
budget allocations and internally generated hnds whch, in effect, belonged to the 
government As such, the IPS provided the paradigm for p l m g ,  investment and operation 
in the Russian power sector throughout the country 

1 2 1 Eficlency and Rel~abll~ty 

The IPS enables the power sector to aclueve important efficiency and reliabhty benefits 

By 1991 Russia's IPS had combrned 70 regional power systems, including over 430 power 
plants, for parallel operation Ths parallel operation of power enterpnses makes it possible to 
gan several key efficiencies, including 

t fuel conservation as a result of the optimzation of dispatch, 

t umt capacity concentration up 800 rmllion kW (labor, fuel and other savings), 
whch is impossible under autonomous regional operabon, 

b introduction of system automatic control secumg the reliabhty of the IPS, 

reduction of ecologcal load i e , the IPS allows an mdivldual Subject of the 
Russian Federation to secure power outside its area if ths  is more economcal 
and environmentally efficient 
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optimzation of reserves across regions, whch produces economc savings and 
reduc~ons in capital requirements, a key issue in the Russian power sector 

F co-orhnated fUnctionlng of the IPS, malung lt possible to provlde rel~able 
power supply to customers almost across entlre Russia wth an efficient level 
of reserve capacity, e g , In the range of 13% to 15% International experience 
has shown that autonomous operation of smaller power systems requlres 
hgher reserve marglns 

The IPS has another lmportant economc and reliability affect Dunng the development of the 
IPS under central management, 50 out of 70 regonal power-supplymg entlties turned out to 
be capaclty and energy short In the absence of the IPS whch accomphshes the redistnbutlon 
of capacity and energy produced by all power plants, individual energy-deficient regions can 
suffer from the shortage of capacity reserves Ths has become an Important market and policy 
issue m the present transition 

The dispatch function performed by the IPS pnor to market reform was another important 
area of economy and reliability 

The herarchy of the dispatch management system of the IPS of the USSR was compnsed of 
three pmcipal offices the Central Dispatch Office, Umfied (Zonal) Dispatch Offices, and 
Umfied Dispatch Servlces of the local electncity admstratlons Below in the cham of 
command were power plant management offices and local hstnbution offices 

The Central Dispatch Office was established in the early 1970s m Moscow It controlled the 
parallel operation of the power systems to provlde a reliable and economcal electncity supply 
Central Dlspatch Office dispatchers controlled the operational capacity of the zonal power 
systems, their reserve capacity, electrical couplings between the zones, exports, as well as the 
most important couphgs w t h n  the zones It controlled the operabon of generating umts that 
played an important role m zonal reliability and economy of power supply In the case of a 
temporary energy or capaclty shortage in the IPS, the need for load shedding was detemned 
by the Central Dispatch Office, m conjunction wth Mnenergo (the Mmstry of Power and 
Electdcatlon) 

The Umfied Dlspatch Offices were based m each of the umfied, or zonal, power systems (9 for 
the USSR as a whole, 7 presently) The Umfied Dlspatch Servlces operated at the local energy 
system level Dispatchers from these offices were charged wth  responslbllity to mantan a 
gven frequency wthm ther system and system balance 

The dispatch offices (Central Dispatch Office, Unified Dlspatch Offices, and Udied Dispatch 
Services) played Important roles in both long and short-term p l m g  of the power system, 
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Including malung projections of energy consumption patterns and daly load diagrams, 
management of fuel resources, and scheduling of repars and mantenance 

As the Russian power sector makes the transihon to a market-based system, the economc and 
reliablllty benefits made possible through the IPS -- integrahon and coordination in p l m n g ,  
investment and operation -- should be preserved to the maxlmum extent possible Othenvise, 
the sector may see several adverse affects 

. the reliability of power supply over many parts of Russia may declmne, 

. capacity and energy-short entitles may see power costs that are ~nconsistent 
with the conditions under whch the IPS was developed and financed 

F Overall, the power mdustry w11 be less efficient and wll present its customers 
with bgher rates than necessary 

1 2 2 Generation Facil~t~es 

The development of Russian's power generation industry was geared to creatlng the IPS 
Between the sixties and the e~ghties the Russian power sector enjoyed a stable penod of 
development High capacity (300-1,200 MW) super cntical steam umts were comrmssioned, 
and large hydro plants were built on several rrver systems Nuclear power plants w th  a umt 
reactor capacity of 440-1,000 MW and later 1,500 MW were constructed These generators 
were rntegrated through hgh-capaclty 500 and 750 and later 1,150 kV a c power 
transrmssion lines to form the IPS and combine for parallel operabon 70 reglonal power 
systems whch earlier operated autonomously 

The backbone of the Russlan power sector was created by thermal power plants whch 
account for over 60 percent of the power sector's Installed capaclty Hydro power plants and 
nuclear plants accounted for 20% and 10% of installed capacity, respectively The remanmg 
9% were provlded by the power plants that belonged to other Mmstnes and were not 
Included in the IPS of Russia 

Although there are over 400 electnc power plants ulth a total capacity of more than 5 MW in 
Russia, capacity is concentrated at big power plants with multi-umts 

Table 1 1 shows electnc installed capaclty for Russla (mcludmg capacities that are not a part 
of the power sector) 
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Power generation shows an ecologically favorable he1 my5 m whch the share of natural gas 
is over 50 percent The he1 rmx for generahon is shown lf Table 1 2 

Table 1 2 
Fuel MIX of Electricity Generation in Russia 

It can be noted from Table 1 2 that m the first half of the elghties power generation increased 
on average by 3 65% a year In the second half, the growth slowed to 2 4% a year In 199 1, 
for the first tlme over the post-war penod, generation started to dechne, a trend that continues 
presently In 1993 electnclty generabon dropped by 12% aganst 1990 Table 1 2 shows that 
the 1993 deche occurred only at fossll-fired power plants where ~t amounted to 17% as 
compared wth 1990 

Comblned power and heat production or CHPs constitute the greater part (50%) of fossll-he1 
plants These plants m cooperabon w t h  reglonal bollers send used heat through the 
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distribution network to industnal, residential and other users The use of these plants allowed 
reducing the he1 rate at electnc power plants 

Russia has very few fossll-fired pealung power plants the capaclty of gas turbines is only 
slightly over 1 GW Although it u expected that in the future gas-steam (combined cycle) 
turblnes w11 play a key role as additional capacltles, today there are no such units in Russia 

Hydro power plants play a crucial role in several regions In particular, hydro plants provide 
50% of all generating capacities m S~bena's power sector and in the Mddle Volga region, 
hydropower account for 25% of all power produced 

1 2.3 Management of the Power System 

Before 1992 the state was the sole owner of the Russian power sector On behalf of the state 
the property was managed by the Wmstry of Power and Electrification (now MFE) As a 
result, a vertlcal "rmmstry -- enterpnse" scheme of state management was estabhshed, based 
on the fact that all the property of power sector entitles was under the jurisdiction of the 
firustry whlch transferred some of the nghts for property management to specific state 
enterpnses 

The core of the management system was 70 energy and electnficabon associations These 
EEPAs, whch had the status as legal entities, fulfilled the dstnbuhon hnctions and included 
all electnc power plants of the Russian IPS, power and heat transmission and d~stnbution 
subd~visions as well as energy equipment repatr and construction subdivisions The Muustry 
operated several tens of large repatr and construction enterpnses and other ancdary facll~ties 

The IPS was effectwe at providing rel~able supphes of electncity throughout Russia, mcludmg 
power-short regons, under this management approach m d y  because the central government 
authont~es performed practically all control functions for the entlre mdustry The government 
established the basis for both the current operat~on of the lndustry and its future growth and 
development 

There were six features to the management structure that are particularly worth noting Of 
these, five are immcal to a market-based economy Only one, dealing wth expansion 
declslons, has a role in an effic~ent market-based industry These management practices are 
bnefly revlewed below 

1 Use of Electncity Quotas 

Under the centrally planned and managed economy, electncity generation was planned 
m advance and allocated to users on a quota bas~s 
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2 Central Pnce List 

A national pnce list for electnclty was Issued penodically All retal electnclty and heat 
consumers were subdiv~ded Into several groups Settlements w t h  consumers were 
performed In cornpl~ance wlth tmffs based on the pnce-list for a corresponding 
consumer group The residential and agncultural sectors enjoyed reduced rates The 
rates for power exchanges between nelghbonng gnds were also set on the basis of the 
price list 

The pnces tended to be stable over long penods slnce the government also controlled 
the pnces of the mputs for electnclty production 

3 Wmmum Level of Revenues Guaranteed for Each Entity 

Entities in the power sector were provlded wth  a plan that would cover their costs 
and produce some amount of Internal funds If an entity was not meeting its plan, the 
government would redistribute revenues withln the region or even across regons If an 
entity still fell short of plan, its shortfall was made up from goLernment budget funds 

4 Revenues Confiscation 

Any net revenues generated by a power sector entity were remtted to the central 
government, with the exception of a portion whlch, with the government's 
pemssion, could be used by the entity 

5 Financing Requirements Provided by State Budget Allocations 

Capital requirements to provide new facilities or renovate exlsting fac~lities were 
provlded through state budget allocations 

6 Capacity Expansion Decisions 

The construct~on of IPS projects was based on engineenng calculations aimed at 
mmmung costs of power production and transmsslon for the integrated system and 
locatmg power plants m the reBons where power producbon was the cheapest for the 
country as a whole Each power plant was deslgned to work m integrat~on wth  the 
IPS In the same way, the hgh-voltage transmssion lines were deslgned and 
constructed to transmt the generated power based on a system-wlde approach 
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Thus, the location and capacities of generators and transrmssion facilities were 
deterrmned not by the amount of financing avalable in a particular region, nor by the 
balance of power supply and demand w t h n  a region, nor on the balance between 
regions, but by objective factors (e g , avatlabllity of fuel, hydro resources, 
construction facil~ties, etc ) and subjective ones ( the imtiative of central or regional 
control authorities) Thus, the general cntenon for construction substantiation was 
efficiency of production 

As a result, state hnds Invested in energy compames were not dlstnbuted u~llformly 
among reglons of the country For example, based on 1993 data, the ratlo of the cost 
of the assets of regional energy supply entities to the electncity consumpt~on in the 
same region is 798 65 rub/kWh in Pskovenergo, 685 77 rub/kWh in and only 106 3 
rub/kWh in Kalugaenergo, 1 e , there is a 6-7 times difference 

When considenng management improvement issues, the following key features of the Russlan 
power industry should be taken lnto account 

b The basic principle for developing the IPS of Russia was to locate generating 
facil~ties near fuel and hydro resources whch resulted in the IPS becormng the 
energy supplier for 50 energy-defic~t regions Ths condition wll continue to 
exlst into the future and must be given due consideration in plans for the 
industry restructuring 

b 40 percent of heat power is supplied to heat power customers in Russia by 
combined heat and power plants (CHPs) When the A 0  Energos' CHPs are 
brought into the wholesale market, the combined operation and llrmted 
d~spatch features of these facilities must be addressed 

1 3 INDUSTRY CHANGES THAT THREATENED THE FUNCTIONING OF THE 
IPS 

The development and operation of the IPS under central state control over several decades 
was successful in providing reliable supplies of power throughout Russia It was also 
converuent for consumers because of low and stable rates 

But it did not give proper incentives The state-admmstered electncity and heat pnces had 
very small econormc impact on the operation of power supply entities The practice of 
centraked financing (not lrnked to the results of the ent~ty's operabon) and amendment of 
plans and redistribution of revenues so that all costs were always covered sapped incentives 
for efficiency and supenor performance 
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Thls state management structure is not of course responsive to the market reforms now 
malung their presence in the sector Indeed, changes in the 199 1 - 19922 penod threatened the 
continued reliable operation of the IPS In particular, there were six noteworthy industry 
developments 

1 Delegat~on of Electnc~ty and Heat Pnce Regulation to the Regons 

In 1989-1 990, enterpnses throughout Russla were lncreaslngly required to self- 
finance Ths requirement in the power sector sharply revealed the shortcomngs of the 
national pnce hst and the associated methods of settlements with customers Deep cuts 
in government rnvestments in the power sector and a shortage of internally generated 
cap~tal made it mpossible to support and fbrther develop the power sector without 
obtamg more fbnds from electnclty consumers through hlgher tanffs 

In 1991 under Governmental Decree No 55 "On hberalizatlon measures" an attempt 
was made to keep he1 pnces low, including pnces for electncity and heat, through 
pnce list adjustment mecharusms But t h s  attempt faled 

As an outgrowth of these problems, the electncity and heat pnce list was abolished 
and the control of heat and power tanffs by local regional government bodies was 
introduced The new mechmsm of setting and controlling electncity and heat tanffs 
was based recovenng normative costs of power production and transmssion, including 
an investment component and an adopted l~st  of expenditure 

2 Powers to Control Generator Output 

The introduction of regonal government regulation of electncity and heat pnces was 
accompamed by changes in the management of power production w t h  the regions 
Formerly, all issues related to the regulation of power output and generation dispatch 
were under the jurisdiction of the Russian Federation But with the regulation of tariffs 
for electncity and heat by local governments, the management of electnclty 
generation began to shift to the junsdictlon of reg~onal governments as well Ths may 
have been unavoidable since one of the basic issues in regulating electncity and heat 
pnces is the output by "owned" power plants and the amount of purchased energy 
Ths also made the process of redistributing electnc power to energy-short regions 
more dficult 

Thus, regional government regulation of electncity and heat tanffs initiated qualitative 
changes in the economc relationshps w t h n  the regonal power systems and between 
the regional systems and the IPS 
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3 Pnce Disparities Across Regions 

With the abandonment of the state pnce list for electnc and heat power and the 
introduction of regional government regulation of electncity and heat pnces, pnces to 
customers started to differ sigmficantly by region Key factors accounting for these 
differences include the uneven placement of generaung capacities in the regions, 
vanlng efficiency of generating facilities located in different regions, and differences in 
the he1 rmx and the investment component of the tanffs 

Under state ownership and centrally set pnces for the majonty of goods and services, 

the differenbation of electncity pnces by region did not rase much concern However, 
in 1992 the situation changed radically due to the liberakabon of pnces and the 
emersence of pnvate entrepreneurs Under the "nation-wde pnce hst7' the profits of 
power entlty operations went to the state budget whch in turn provided investment 
hnds for the sector But w th  free pncing and pnvate enterpnsing, profits became 
directed to separate groups of customers and owners of generating assets As noted 
abose, these generating assets were distnbuted unevenly among reglons and 
enterpnses 

4 Mo\ ements Toward Regional Autonomy 

In concert w~th the general trend in the country in 1990-1992 towards decentralized 
management and the enhancement of the role of work collectives and regional 
go\ ernrnents, workers of electnc power plants and dtstnbution networks started a 
dnve for leavlng the energy and electnficatlon production associations and toward 
more autonomous operation 

Thls trend was supported by the enforcement of the Law on Enterpnses and 
Entrepreneurship and delegatron (to work collectives) of the nghts to the economc 
management and the property of state-owned enterpnses Mmstnes, as state 
management bodies, were divested of their former nght to d~rectly manage the 
property of sectoral enterpnses 

5 Movements Toward Pnvatlzation 

Presidenbal Decree No 72 1, 1 July 1 992, "On Orgamzational Measures for 
T rans fomg  State-Owned Enterpnses and Voluntary State Enterpnse Associations 
into Joint Stock Compmes" suggested that structural umts of energy and 
electnficatlon production associations and individual enterpnses have the nght to be 
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reorgmzed into joint stock companies and be pnvatized Thls established the potentla1 
for disintegration of the zonal power systems as well as the IPS 

6 Cessation of State Funding for the Sector 

The cessation of government budget financing of the energy enterpnses, cornb~ned 
with a hgh level of u ear and tear of energy equipment, necessitated attracting hnds 
fiom other investors Ths  m effect requ~red that power sector enterpnses be 
reorgmzed into joint stock compmes and pnvatned 

As a result of these industry changes and trends, the electnc power sector m 1992 
faced a need to accelerate its transformation in order to preserve rellabllity throughout 
Russia, establish an orderly transition to a market-bases industry, and continue to reap 
the benefits of the IPS that has been developed over ten past decades In t h~s  
transforma~on, it is also clear that in order to increase production efficiency and 
reduce the cost of electnc power, it was necessary to create conditions for competition 
in electnc power generation 

1 4 THE BEGINNING OF MAJOR CHANGE AND LONGTERM INDUSTRY 
TRANSITION 

During the second half of 1992, restructuring and pnvatizaaon activities in the Russian power 
industry accelerated and mark the begimng of the transition that is the subject of t h s  report 

Under Presidential Decrees Number 922 and 933, the Russian State Property C o m t t e e  was 
instructed to create a new Russian joint stock company RAO "EES Rossii" as an orgmzation 
responsible for power supply reliability at the federal level and for management of power 
sector enterpnses The assets of the IPS were split between vanous enterpnses RAO 
mantamed ownershp of transmssion lines 220 kV and above RAO also took ownership of 
thermal plants over 1000 MW and hydroelectnc plants over 300 MW These plants, 
previously operated by the local electncity admmstrations, were to form the basis for a 
national wholesale electncity market RAO also retuned ownershp and control of the Central 
Dispatch Office in Moscow and the seven regional dispatch offices, as well as numerous 
deslgn, construcQon and other non-core power sector enterpnses 

The rematnmg generators stayed w t h  the 72 joint stock compmes that were formed fiom the 
former local electncity admstrations ("A0 Energos" or "energos") The energos also 
retuned the local electncity and steam distnbution networks and transmssion facilities lower 
than 220 kV 
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The nuclear power plants reman under the control of the Mrustry of Atomc Energy 
(Mnatomenergo) 
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The Russian power industry has been in major transition since 1992, and the precise detals of 
what the reformed market-based system wll be at the end of ths  transition are not known 
wth certarnty Nonetheless, it is necessary to spec@, at least m general terms, the bas~c 
restructunng and pnvabation goals to guide h s  transltlon It is also necessary to descnbe 
the baslc dlmensions of the rndustry and market structure that are sought in the market-based 
system These dlmensions wll help ensure a better orgamzed and more effective 
implementation of the restructunng in a system as large as the Russlan power sector 

2 1 GOALS OF THE REFORMED MARKET-BASED SYSTEM 

The market-based svstem envisioned for Russia 1s designed to accomplish the following goals 

b To mantan a hgh level of power supply reliability over the entire terntory of 
Russia, in all parts of the integrated system 

b To ensure the effective operation of a national wholesale market that will 
promote compet~tion and effic~ency In power generatlon and, after the 
adoption of the legislative basis and the regulatory system and their testing 
dunng the trans~tion penod, substantially reduce vertical ownershp and control 
of generation, transmssion and distnbution whle mantarung the operational 
integration of the system 

b To ensure the most reasonable allocation throughout Russia of the benefits of 
the generatlon assets created dunng the centralized management penod with 
state budget funds, protect customers from severe rate increases, and control 
exlstlng generators' surplus profits 

b To ensure the operation of an open and competitive retal market for large 
customers 

b To m a t a m  an organzation responsible at the federal level for ensumg the 
continued lntegnty of the IPS of Russia, talung into account the strategic role 
of the IPS as a technologcal system for ensunng reliable energy supplies m 
most regions of the Russian federation 
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b To provide the nght cond~tions to attract Investment for industw growth 
pnmmly those for attracting pnvate ~nvestments through a competitive stock 
and bond market 

b To reduce the need for costly and burdensome regulat~on, and rely ~nstead on 
market ~ncentlves and competition wherever posslble 

2 2 OVERVIEW OF THE REFORMED MARKET-BASED SYSTEM 

The contrast between the current system and the market-based system IS summanzed in Table 
2- 1 The structure of the market-based system that 1s envisioned is deplcted in Figure 2-1 

The basic features of ths  system are 

b A national wholesale market for capacity and energy includes all sigmficant 
generators Generators compete to be dispatched on compehhve pnce blds, 
whlch dnves efficiency in the utilization of generators and establishes a spot 
market for the hourly buylng and selling of electncity 

N Wholesale market pnces to generators reflect marglnal costs 

b State regulation of generators is reduced or elimnated, whereas state 
regulation of A 0  Energos and RAO EES Rossii is preserved (by RECs and 
FEC, respectively) 

b Vertical ownershp and control of hnctions are substantially reduced 

b Surplus profits are controlled for exlsting generators, but new generators may 
compete and earn profits not subject to regulation 

b Many generation compmes compete to sell capacity and energy through the 
wholesale market Thls competition takes two forms ob ta~mg a capaclty and 
energy power sales contract with the wholesale market, and being dispatched 
on the basls of lowest generator pnce bids 

b RAO EES Rossu ensures the reliable fbnc~onmg of the IPS, mamtantng the 
technologcal parameters (e g , frequency, voltage) and ensunng that the 
wholesale market mruntans an adequate balance between supply and demand, 
including adequate reserves RAO EES Ross11 operates the wholesale market, 
provldes an Integrated transmssion system, performs wholesale market 
settlements, dispatches all generation and Energos, and owns and operates key 
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hydro facll~t~es as regulators of electnc current frequency in the IPS needed for 
reliabil~ty 

. Energos, as the makers of the retal market, buy their capacity and energy 
requirements fiom the wholesale market andlor d~rectly fiom new generators, 
generate electncity at power plants they own, and provide distnbution and other 
servlces to the~r end-use customers The Energo generators are brought to the 
wholesale market as the nght market conditions are established These generators 
either reman withn the Enerso, become part of a portfolio company, or hnction 
as stand-alone compmes 

b Large end-users may buy drrectly from the wholesale market and pay a "use of 
facilities" charge to the local system and a fixed fee to RAO EES Rossu 

The following sect~ons revlew the pnncipal features of the reformed market-based system 

Malntainlng a hrgh level of power supply reliab~lity throughout Russia and in all parts of the 
Integrated Power System IS a paramount objective The restructuring and privatization plan 
carefblly reflects thls requ~rement 

There are four key components of reliability 

b adequacy of generation capaclty . adequacy of transrmssion facrlities . effective hnctiomng of distribution compames (A0 Energos) 
b coordinated operation of generators (supplying power to the wholesale market), 

regional A 0  Energos and RAO EES Ross11 

2 3 1 Generat~on Adequacy 

The A 0  Energo has the obligation to prov~de reliable and economcal power supplies to its 
customers Under thls obhgation, the A 0  Energo must contract for sufficient capaclty with the 
wholesale market and, going forward, possibly with new generators as well to meet capacity 
requirements If the A 0  Energo contracts drrectly w th  new generators, it would also be required 
to provlde reserves on that capacity These reserves may also be purchased fiom the wholesale 
market 
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Table 2-1 
Surririiary of tlie Res t ruc tu r~r ig  Plan 

Reformed Market-Based Sjstem 

All slgntficant generators partlc~pate 111 the market Monopoly market 
power In generatton 1s reduced or elimtnated 

Hourly b~ds  of generators 
Strong 

* Reflect margtnal costs 

Vertlcal tntegratlon IS elttnlnated 
RAO EES Rosstt tmplements an lnvesttnent promollon program, 

rticlud~ng sale of shares of generators and A 0  Energos, and retatns 
transmtsslon and d~spatch fac~l~ttes 

A 0  Energos put thetr generatton on the wholesale market (but may 
retatn ownershtp of the generators) 

High degree Increased ~nterconnections and Improved central dtspatch 
tmprove eficiency and maintatn reliabtltty 

1-ong-term contracts contlnue to control surplus profits for cxlst~ng 
generators New generators may earn unregulated profits 

Large users can buy dtrectly from the \i holesale market and wheel 
across the A 0  Energo system 

Access to domest~c and lnternat~onal capltal markets, well developed 
corporate financtal management and Inkestor regulattons 

Comprehensive legislation m place Regulatorv system is fully 
functtontng and reltes on competition and market incenttves 

Wholesdle Market 

P,irt~c~patlon 

D ~ r p ~ t c h  
Compet~t~on 
Wl~olesale Pr~ces 

Degree of Vertlcal 
Ownersh~p 
Intcgrat~on 

Interconnection 
and Operatronal 
Integratron 

Generr~tor Profits 

Retall Market 
Compet~tron 

F~nance and 
Investment 

Regulatory 
Systems 

Current System 

Low Only 23 RAO EES Ross11 generators and 7 
nuclear unlts parttapate tn the market Capactty- 
surplus A 0  Energos have monopoly power over 
capactty-short A 0  Energos 

Heal rates 
Weak 
Reflect average costs 

- H~gh degree of verttcal lntegratton 
RAO EES Ross11 owns 30% of generatton, 100% 

of HV transmlsslon, about 50% of A 0  Energo 
shares, and dtspatch faclllt~es 

A 0  Energos own over 50% of generat~on 

High degree 

Pr~cc regutatton prevents surplus profits 

None 

Severely llmtted capabtllt~es m financtng, corporate 
financ~al management, and Investor relattons 

Some of the baslc system establtshed, but needs 
gulhng legtslatton and staff development 
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Figure 2-1 
IFZnal Sector Structure 

GENCO 
Nuclear 

GENCO Generators 

Countries 

RAO EES ROSSII 

Transm~ ss~on, Central D~spatcb, 
Wholesale Market Operator, F1nancra.1 Settlement. 

I I 

v v 

A 0  ENERGO A 0  ENERGO 

v 

Rebl  Re tall Duect Serve Retail 
Customers Customers I Customen I Customers 

4s the "market maker," RAO EES Rossii 1s obligated to contract for ths  capacity for the 
wholesale market participants Ths contracting wll be carned out through a competitive 
bidding process approved by the FEC RAO EES Rossii also has the obligation to make 
demand forecasts and to ensure the requtred capacity Increase at the wholesale market 

An A0 Energo would build capacity for its own account if the wholesale market or 
independent generating compames do not offer a more econormcal source of power supply 
Likewise, RAO EES Rossii would build generation if its compehtive procurement programs 
fa1 to elicit more econormcal sources for the wholesale market A tenet of t h s  restructuring 
and pnvatization plan 1s that independent and efficient power generating compantes will be 
able to meet wholesale market requirements 

2 3 2 Transm~ss~on Adequacy 

RAO EES Rossii has the obligation to provide reliable transmssion services to meet the 
requirements of the wholesale market To meet t h s  obligation, it carnes out transmssion and 
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power flow studtes tntezrattng these wtth generatlon supply planning act~vltles RAO EES 
Rossii w111 bulld new facilities or contract for them wth pnvate developers, lncludlng the 
regtonal interconnections needed for reliability or bulk power Interchanges among regions 

2 3 3 Integrated Operat~ons of Wholesale Market Partlc~pants 

To ensure the efficient operation of all wholesale market participants, RAO EES Ross11 
coordtnates their activltles along three d~mensions 

Long- and Short-Term Plannzng of Sales to and from the Wholesale Market (Pumng 
together Balances of Electnc Energy and Capaczty) On a regular cycle, each power plant 
participating in the wholesale market and each A 0  Energo d provlde its resource plan to 
RAO EES Rossii, the operator of the wholesale market Ths plan would include its energy 
and demand forecasts and generation supply plan, mcluding the dlrect acquisition of 
generatlon ( ~ f  any) and requlrements to be purchased from the wholesale market 

RAO EES Rossli assembles the generator and Energo plans mto a system-wde plan 
accounting for demand diversit~es among regions and veniies the reasonableness of the 
Energo forecasts w th  its own Independently developed forecasts There wll be ongolng 
iteration with the A 0  Energos to adjust plans based on RAO EES Rossii's broader Industry 
analysis and transmssion planrung requirements On the basis of the p l m n g  cycle results, 
R40 EES Ross11 develops a schedule of capacity requlrements by region and optunal site 
locations (balance of electnc power and capacity) Ths  balance of power and capacity serves 
as the basis for contracting and establishing tanffs for retad customers of each Energo 

Operatzve Management and Dzspatch of All Enterprises Supplyrng Power and Capaczty 
and the A 0  Energos For th s  purpose RAO EES Rossii, through ~ t s  Central D~spatch Office 
and reglonal dispatch centers, operates the system of d~spatchng all entities m the IPS In ths  
role, RAO EES Rossii will set spimng reserve requlrements and balance loads to mantan 
reliabil~ty and stability 

Ensunng Observatron of Provzszons of the Effectzve Laws Pertaznzng To, and Oblzgahons 
Anszng From, Contracts and Dzspatch Requzrements Dunng the transltlon penod, RAO 
EES Rossii performed th s  function pnmanly through its nght to ownershp of blocks of 
shares In the reformed market-based system, it performs the hnctlon through a system of 
l~censing operations of the wholesale market participants (established and regulated by the 
FEC) and contract terms 
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In add~tion to contracts for adequate generauon capacity, each A 0  Energo is required to 
mantam adequate distnbution facilities and follow prudent operation and mantenance 
practices The Energo must also adequately maintan any transmission facility it owns The 
performance of these obligations is subject to the oversight of the Energo's REC, whlch is 
eulded by standards established In pnnciple bv legislation and administered through the REC 
k 

The Energo's transmssion operations w11 be subject to hrther oversight by RAO EES Rossii, 
whch must coordmate and control the use of transrmssion for wholesale market operations 
Transmssion nghts and obligations will be spelled out in contracts between the Energo and 
RAO EES Rossil These contracts wll specifjr inspection and other nghts and related 
sanctions for dealing wth  a falure to meet contractual obligations 

Under the reformed market-based system, the generabon sector is transformed Into a 
competitive structure Generation is horizontally desegregated Into many competing entitles 
so that no generator commands monopoly market control All sigmficant exlsting generators 
(1 e , those plants that are part of the IPS and operate synchronously with the IPS at 50 hertz) 
must compete and sell their generabon through the wholesale market, these generators would 
not sell directly to an end-user or an Energo New generators may contract directly with A 0  
Energos New generators may also contract directly wth  a large end-user if the generator is 
constructed wlth that customer's finds or wth  fbnds obtaned through financial markets A 
new generator constructed by RAO must contract only with the wholesale market In all 
cases, new generators must submt their facility to central economic dlspatch and supply their 
energy through the wholesale market (m ths  case, contractual settlements between the new 
generator and its contracted Energo or large end-user customers would take place outside the 
wholesale market, and the wholesale market and the IPS would be compensated for services 
provided) 

These arrangements submit all generators to the competitive dlsclpllne of the bidding system 
and promote the most efficient utilization of power generation resources 

The structure of the generation sector ulll require hrther development Four alternative 
schemes can be considered 

b Under the first (and preferred) scheme, Energo generators are divested, and all 
generators, including RAO EES Rossn's, are orgamzed into strong, inter- 
regional competing compmes Ths approach ellmnates vertical integration 
distnbution, generation and transmsslon are each unbundled Into separate 
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entities with separate ownership and control This approach simplifies 
regulation and creates the most competitive and viable generation sector 

b The second scheme is that RAO EES Rossii's generators are estabhshed as 
e~ther independent entities or are grouped into several portfolio cornpames that 
compete Energo generators are reorgmzed as Energo subsidimes, are 
operated Independently from the dlstnbution business, and participate in the 
wholesale market These Energo generators could voluntarily become a part of 
a portfolio company, subject to the requlrernent that a cornpetltlve balance is 
ma~ntaned in the affected market area 

Under a h r d  scheme, RAO EES Rossii and A 0  Energos set up jolnt 
generating compames on the bass of power plants they own 

F Under the fourth scheme, Energos' power plants supply electricity to the 
wholesale market through their respective Energo 

Under each scheme, RAO EES Rossii's continued ownershp of sigmficant generators is 
problematic RAO EES Rossii manages the wholesale market, d~spatches and operates the 
integrated system, and provides transrmssion services Each of these 1s a monopoly fbnction 
By also owmng generation, RAO EES Rossil would have conflicts of interests In additlon to 
addressing these confl~cts through regulation, in the reformed market-based system, RAO 
EES Rossii wlll seek to sell the shares of ~ t s  generators in the stock market (except for hydro 
facilities that are cntical for pealung purposes and mantamng the reliability of the 
~nterconnected system) 

The sale of RAO EES Rossiis power plants in the stock market helps to resolve the problems 
of its conflicting interests and attracting Investment To Implement these sales, however, the 
following conditions are necessary 1) resolution of the non-payments problem m the economy 
and power sector, 2) a practically tested system of laws regulating "pnvatlzed" generators and 
3) a stock pnce that reflects the value of generator assets, whch is acheved through an 
efficient-pnced market for capacity and energy that allows the generator to sell capacity and 
energy services on a competitive basls, and earn profits commensurate with the market value 
of these services In ths  way, stock pnces for generators will reflect their market \due 

Before the generators' stock can be sold, an overall approach must be developed for the 
generation sector, and an acceptable investment climate must be established Ths mvolves 
enactmg the fbndamentd legrslatlon that lays down the pnnciples on whch the power Industry 
wll operate and will be regulated It requires a stable regulatory enwonment that supports 
Investment In the sector In t h s  way, RAO EES Rossii's (and the A 0  Energos') generators 
will earn reasonable returns, represent reasonable Investment values, and fetch government 
hgher pnvatization proceeds through hgher stock pnces 
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Under these cond~t~ons RAO EES Ross11 wlll also seek to sell A 0  Energos' shares in the stock 
market as an optlon to attract investment, thus ellrmnating another area of posslble confllct of 
interest 

RAO EES Ross11 operates transmsslon and manages the wholesale market-malung function 
and system operations and dispatch It has the obligat~on to serve the transmssion needs of 
wholesale market participants and to provlde far  and open transmsslon access 

Some of the A 0  Energos also own and operate transmssion facdibes that are part of the bulk 
power supply system These faclhtles wdl be made avalable for use by RAO EES Rossii as 
the wholesale market operator Compensation for the use of these facllloes wllI be governed 
by the A 0  Energos' transmsslon wheeling tanffs approved by the FEC 

2 6 DISTRIBUTION AND THE RETAIL MARKET 

The retal market 1s managed by A 0  Energos (distnbutlon enterpnses) that purchase power 
fiom the wholesale market (and going forward, potentially from new generators), and sell 
power to end-use customers 

The Energo serves customers in its semce area It is also obhgated to provlde retal wheellng 
semce to large customers who purchase their electncity requirements directly fiom the 
wholesale market 

The RECs will detemne the retad pnces for electncity and heat that A 0  Energos may charge 
thelr customers The baslc pnnclples of retal rate regulation are established through 
ieg~slation on the operat~on and regulat~on of the power sector that also promotes self- 
financ~ng capabll~ty 

The wholesale market slmpllfies retal rate-malung for power supply costs The power supply 
component of the retal rate is established by the Energo's purchases fiom the wholesale 
market and, where applicable, other contract purchases The Energo would be allowed fbll 
cost recovery on its power purchases, but no add~tional profit The Energo IS allowed to add 
its transmssion and dlstnbutlon costs and a regulated level of profits for these facilities to ~ t s  
power purchase costs Each of these non-power costs and profits are regulated by the REC 

The wholesale market settlements process wlll allow the differentiat~on of rates over tlme-of- 
day and season, wth a hgher pnce for power supply dunng penods of hgh demand Ths 
feature enables the Energo to Introduce tlme-of-day retad rates to large customers, who can 
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justify installing the necessary meters The Energo can allocate an appropnate portion of its 
transmission and d~stnbution costs to the peak penod component of its time-of-day rates 

These improved rate designs will assist the Energo and its customers ln more accurately 
evaluat~ng the costs and benefits of energy efficiency investments 

Under the proposed restructumg plan, there will be a "natlonal" wholesale market Three 
features define the wholesale market as being national 

1 The wholesale market's structure, operations and regulation throughout Russia 
are governed by umform federal legslation Although regional laws rmght 
address other aspects of the power Industry (including, for example, the 
prudence of Energo contracts with the wholesale market entities or other 
power suppliers), there wll be no regional laws as such on the wholesale 
market 

2 There wlll be one market-maker on the wholesale market 

3 Umform pncing mechmsms will be followed throughout the wholesale 
market 

It is Important to note that a natlonal wholesale market meetlng these cntena does not mean a 
single wholesale pnce throughout all power supply regions Pnces w i t h  a single pncing 
system may, and wlll, vary across reglons (whlch are deterrmned pnmanly by transmssion 
costs and constrmnts) 

In the reformed market-based system all exlsting and new generators compete day-to-day, 
hour-to-hour to sell energy to the wholesale market on the basis of lowest-pnce bids Exlsting 
generators also compete to sell capacity to the wholesale market New generators may 
compete to sell capacity to the wholesale market or d~rectly to A 0  Energos and large end- 
users 

2 7 1 Dispatch Based on Generator B~ds  

All generators will be dispatched by hourly blds that each generator wl1 provlde to RAO EES 
Rossii as the wholesale market operator one day to one week ahead Generators will be 
dispatched in stnct rnent order The generator wth  the lowest bid w11 be dispatched first, the 
generator with the next-lowest bid wdl be dispatched next, and ths  continues to 
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progressivelv expensive bids until sufficient power 1s belng generated to meet the power 
demands of customers Through the wholesale market, generators may be dispatched across 
regions, based on avalable transmsslon lntercomect~on capacity and the compmson of 
marglnal brds across regions Ths methodology ensures that the level of customer demand at 
any tlme is supplled w~th the lowest-cost generatlon 

The hourl~ generator pnce-bid system for dispatch is a central feature of the wholesale 
marhet and i b  illustrated In Figure 2-2 Each generator (Genco) prepares ~ t s  hourly brds 
(Rubkwh for hour t at varylng levels of kW generatlon) As discussed below, the Genco IS 
strongly motivated to make ~ t s  bid equal to true vanable costs The bids are submtted to 
Central Dispatch (through the Regronal Drspatch Centers) whlch "stacks" the generators Into 
a ment order, according to therr pnce brds The generator w t h  the lowest-pnce bid is placed 

F~gure 2-2 
In the Rnal System All Large Generators Wdl Be Dispatched by Thew Pnce B~ds  

1 - 1 '  GENCO 1 1 
RubIKWh 

Total Market 

Hourly 
Bids ' 

LOAD for 
Hour t 

Reg~onal ~ r s ~ a t c h  2 !- - - - I D~spatch 
Regional Dispatch Nl- 

at the bottom of the stack, the next-lowest pnce bid generator is placed next, and so forth, 
w th  the generator wth  the hghest pnce bid at the top of the stack Generators are then 
drspatched m that order, wlth the generator at the bottom of the stack dispatched first, and 
generators progressively drspatched in ascending order untll there is sufficient generatron to 
meet the customers' total loads In hour t 
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2 7 2 Generator Payments Under Price-Bld System 

Although generators are d~spatched on their pnce bids, they are pad each hour based on the 
increment of capacity with the hlghest-pnce b ~ d  that operates in the hour In thls way, pnces 
pad to generators each hour reflect the marginal cost of wholesale electnnty for that hour 
This is illustrated In Figure 2-3 The pnce bid of the margnal ~ncrement of capaclty that 
operates in hour t detemnes the pnce that the wholesale market pays all generators that 
operate dumg hour t Since generators lower in the stack than the marginal increment bid a 

Figure 2-3 
In the Final System All Generators Dispatched 1x1 Any Hour W111 Be Pa~d 

the Price Bid of the Margnal Increment of Capaclty for that Hour 

RubIKWh 
I Przce for Hour t = Bid ofmarginal capaclty mcrement 

GENCO 
Pnce Bids 
for Hour t 

I 1 -  Marginal 
I capacriy 

I CUSTOMER lncremenf 

LOAD IN HOUR t 

\ Theseprojts are earned by owners of 
generators or generafron contracis 

kW 

lower pnce (1 e , have lower vanable costs), they earn profits dunng hour t 

Under ths  regme, there w111 be a strong incentive for each generator to submt a bid that IS 
equal to its vanable cost lfit b~ds a hgher amount, ~t runs the nsk of belng displaced ~n the 
d~spatch order by a competitor that bids less If it IS displaced, it wll  run less (or not at all), 
thereby e m n g  less revenue If it b~ds  an amount less than its vanable costs, it runs the risk of 
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being dispatched at a pnce for its power that would make ~t lose money on every bWh it 
produced 

2 7 3 Contracts w~th  Exist~ng Generators 

Exlstlng generators will partlcipate In the wholesale market under long-term contracts signed 
with RAO EES Ross11 There is an element of competibon m secunng these contracts RAO 
EES Rossii is obligated to attract enough, and only enough, power to meet the needs of the 
wholesale market RAO EES Rossii is also obligated to seek out the most economcal power 
Not all exlstmg generators wll be able to secure a contract as a result 

The contracts wdl provlde the owners of these emsting generators an opportumty to earn a 
far  profit and to Increase their profits as well if the generator can acbeve hgh dispatch and 
ava.dability andlor reduce its costs 

The wholesale market power contractlng scheme will be based on two basic principles 

1 To the maxlmum extent practical, generators wdl be compensated through the 
payments achleved under the pnce-bid system for energy sales Ths IS the most 
effect~ve way of establishmg competition and promoting efficiency in the 
generation fbnction It also helps establish the appropnate pnce signals for the 
construct~on of new power plants 

2 Capacity payments and other payment provisions wll be employed as required 
to othemse "make a market" for power generators andlor acquire ancillary 
servlces (e g , spimng reserves, cold-start reserves, voltage support) 

Worlung out the detads of the wholesale market contracting scheme is an ongoing and hlgh- 
pnonty task Some prehrmnary ins~ghts are discussed below 

Ulsolesale Market Contracts wzth Exlsnng Hydro Plants Prehmnary analyses indicate that 
hydro plants would generally earn excessive profits under the pnce-bld system Ths is not 
surprising since the vanable cost of generation is v~rtually zero In ths  case, a more workable 
contractmg scheme is a conventional f~ed-payment contract to cover the hydro generator's 
fixed and operating costs and return on investment Ths contractlng scheme 1s also more 
appropnate given the manner in whch the hydro facilities are used to meet peak loads and 
mantan reliability It may be appropnate to bulld into the contracts certan management 
incentives for efficient performance, but these would be outslde the worlungs of the pnce-bid 
system 
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Wholesale Market Contracts wrth Exzstzng Nuclear Plants Prelimnary analyses indicate 
that nuclear plants mght fare reasonably well under the pnce-bid system In fact, it is plausible 
that contracts wth nuclear plants mght be limted to revenues earned through the pnce-bid 
system Ths would provide a strong incentive for nuclear plants to acheve hgh avrulability 
and dispatch, and reduce their "fixed" cost to improve profitability even firther Ths potential 
will, of course, require a much more detaled and carehl evaluation 

Wholesale Market Contracts wzth Exrstzng Thermal Plants Prehwnary analyses Indicate 
that most thermal plants may not fare as well If  the^ revenue is hrmted to what they can earn 
through the pnce-bid system Ths imphes that "capacity" payments wdl be required to make a 
market for these plants The required capacity payment would vary by plant technology and 
he1 type A hlghly efficient baseload plant mght earn substantial revenue through the price- 
bid system and require a smaller capacity payment relative to a less-efficient plant that is 
relegated to cycling or emergency use 

One approach to setting these capacity payments would be to establish normative capacity 
costs and avalabhty factors by technology and he1 category Alternatively, each plant could 
be evaluated individually 

Under either approach, a careful analysis of the pnce-bid system and its effect on capacity 
contracting will be required as a basis for formulating a detaled and workable wholesale 
market contracting scheme 

2 7 4 Contracts w ~ t h  New Generators 

Contracts with new generators d l  be entered into through a system of competitive relations 
admmstered by RAO EES Rossii and approved by the FEC New capacity bidders w11 be 
provided key information needed to prepare a bid, including hstoncal and present wholesale 
market hourly spot pnces The capacity payment required by the bidder (if any), projected 
energy cost and the avrulabllity parameters that the bidder is willing to guarantee wll be key 
competitive selection cntena 

2 7 5 Contract Purchases Outs~de the Wholesale Market 

A 0  Energos and large end-users may also contract for capacity and energy from new 
generators outside the wholesale market Two conditions apply to these transactions 

The generator would still be centrally dispatched and would compete in the 
wholesale market for energy sales This is efficient and creates economy- 
energy interchanges between the generator and the wholesale market These 
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energ-only transactions are processed through the M holesale market 
settlement procedures like other sales Outs~de the worhngs of the wholesale 
market settlements, the generator and ~ t s  customer(s) would perfon other 
settlements based on the~r speclfic contractual agreement 

b The Energo/end-user or the generator would purchase reserves for the 
capacitv, either from the wholesale market or from independent generators 

2 7 6 Wholesale Market Contracts w ~ t h  A 0  Energos and Large End-Users 

A 0  Energos, and large end-users that participate in the wholesale market, will also purchase 
capaclty and energy fiom the wholesale market through contracts The costs of capacity and 
energy will be allocated through the settlement procedures These procedures will reflect the 
time-of-day nse and fall of the costs of electnclty as customer demand nses and falls In ths  
way, customers are gven more accurate pnce signals Thts allows a greater "elastic~ty of 
demand" (the responsiveness of the level of demand for electnclty to pnces) Ths produces an 
Increase in economc effic~ency for both the consumer of electnclty and for society as a whole 
The time-of-day wholesale market energy pnces to buyers is Illustrated in Figure 2-4 

Duly cost vanatlons are approximated In a "stepped" structure of two or more pnce levels A 
"base-load" pnce would apply m penods when customer demand IS low and therefore 
generating costs are low (e g , from 10 00 o'clock at rught untd 6 00 o'clock m the momng) 
A "peak-load" pnce would apply In penods when customer demand is hghest and therefore 
generating costs are hghest One or more "shou1der7' pnces mght also apply in ~ntermed~ate 
penods A lugher amount of non-generat~on costs (for transrmsslon and dispatch) would also 
be collected dunng the peak-load penod since these costs are also greatest at penods of 
greatest demand 

A sirmlar rime-of-day pnclng approach would be followed for recovenng capacity costs 
Because capaclty costs are also hgher at penods of greatest demand, a hlgher proport~on of 
these costs would also be collected dunng the peak penod 

T~rne-of-day pnclng would apply to both A 0  Energos and large end-users purchasing d~rectly 
fiom the wholesale market For the Energo, t~me-of-day pnclng for ~ t s  customers wlll be most 
appropnate for its larger industnal customers Since the whoiesale market pnclng 
dlfferent~ates the Energo's power costs by t~me of day, desigmng the tune-of-day rate at the 
retad level is s~mpllfied In desigmng its t~me-of-day retal rates, the Energo could also allocate 
a hgher proportion of its own transrmsslon and distnbut~on costs and profit allowances to the 
peak penod 
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F~gure 2-4 
Wholesale Prices to Customers Wdl Track Costs Over Tlme 

Hours of Day 

Most ofthe non-generatron transmrssion and drspatch 
Rub/KWh costs and profits are collected durrng peak hours 

2 7 7 Wholesale Market Settlements 
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A special system of rules and agreements 1s introduced to separate the settlements of 
wholesale market suppliers and consumers from the financial activities of RAO EES Rossil as 
the wholesale market maker and to establish transparency of and accessibility to information 
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RAO EES Rossii does not take title to energy sold through the wholesale market, pay any 
generator for generation, or sell to or collect fiom any Energo Rather, through ~ t s  settlements 
function, RAO EES Rossii matches purchases and sales among generators and Energos, and 
sends monthly statements to all participants It 1s then the respons~bility of the Energos to pay 
the generators according to these statements 

The Energos also pay RAO EES Ross11 for its servlces of orgmzing the operation and 
development of the IPS and the wholesale market, including payment for orgmzing the 
parallel operation of IPS participants 
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2 8 STRATEGY FOR GROWTH 

RAO EES Rossii holds a central position in the industry in terms of the overall industry 
perspective and as the operator of key functions (orgamzation of the parallel operation of IPS 
participants, market m&ng dispatch, transrmssion, reliability planmng) It will continue to 
promote the Interests of the mdustry's enterpnses in terms of laws, regulat~ons, and other 
inltiatlves needed to attract capital, support investment values, and facilitate the efficient 
growth and development of the industry In its role of ensunng a rehable power supply 
throughout Russia, RAO EES Rossu would momtor forecasts of demand of energy 
requirements and trends, and ensure that a strategy and programs are m place at all times to 
meet these requirements w th  a hgh level of reliabihty 

All government subsidies are e b a t e d  in the market-based system 

The following will be used as investment sources 

t internal funds generated through depreciation allowances 

b a pomon of net profits of power sector enterpnses 

t debt financing 

t share sales 

Funds generated through depreciation allowances 4 1  be the first source of ~nvestment fbnds 
In the reformed market-based system, power sector entities will have access to both debt and 
equity markets domestically and in some cases internationally Entities will use debt and equity 
if these reduce overall capital costs and rates to consumers 

The sale of RAO EES Rossii and Energo shares In their generators will be the pnonty area of 
attracting investment Thls will require bnnging share pnces m llne wlth the value of 
generators 

Share pnces would be supported by the wholesale market pncmg and contractmg 
mechamsrns, tanffregulatlon, e m g s ,  and divldend pohcies so that entitles can sell new 
shares and ruse needed equity capital at a competitive cost 
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2 10 REGULATORY SYSTEM AND LEGISLATION 

The market-based system relles substantially on the present regulatory structure of the FEC 
and RECs These institutions must develop improved staff expertise More reliance on the use 
of contracts and market competition and Incentives is emisioned Thls shlfts the regulatory 
focus, especialiy in the generation sector, toward ensunng competitive behavlor as opposed to 
regulating - costs and profits Authority would be kested wth  the FEC to adrmnister a system 
of l~censes that spells out the nghts and obligations of wholesale market participants 

A proper legislative framework is requlred so that the regulatory system can develop and for 
all aspects of the reformed market-based system to be Implemented Ths fiamework will be 
established when laws are in place on 

Fundamentals of Legal Regulation of Federal Power System (Law on Federal 
Power System) 
Licensing the Operation of Electncity Supply Compames 
Federal Wholesale Market for Capac~ty and Energy 
State Regulatron of Tanffs in the Power Sector 
Relations Between Energy Suppliers and Customers 
Technological Adrmmstration (Dispatch) 
Use of Water Resources In the Generation of Electncity and Heat 
State Techcal  Supervision of Electncity Supply Compames 
Law on Responsibilities for Non-payment and Late-payment of Electncity Bllls 
of Electncity and Heat Consumer 
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CHAPTER 3 
THE RUSSLAN POWER SECTOR'S TRANSITION 
TO THE REFORMED MARKET-BASED SYSTEM 

Ths chapter descnbes the transition penod needed for transfomng Russia's electnc power 
sector, and for creatmg a market-based structure that is hlly adapted to the market-onented 
relations descnbed in Chapter 2 

The structural transformahon of the power sector and the introduction of market mechmsms 
in the industry began w t h  Russia's adoption of the system of state regulation of tanffs for 
electnc and thermal energy, and the beginmng of the pnvatuation of state-owned power 
facilities m 199 1-1 992 Those two major undertalungs marked the start of the transition 
penod 

Chapter 1 provided a short description of the Russian electnc power sector's situation before 
the deep transformations began The current chapter deals wth the man components of the 
transition penod and of the modermzation of the power sector that began m 199 1 - 1992 It 
analyzes what has been accornplrshed w t h n  the fiarnework of the reform measures taken 
between 199 1-1 992 and what remans to be done in the near fkture 

3 1 NECESSITY AND GOALS OF TRANSITION PERIOD 

The mam goal of the transibon penod is the implementation of practical erg-ng and 
techcal  measures that wrll make ~t possible to radically alter the economc relat~ons in 
Russia's power sector and to change to the relations set forth for the reformed market-based 
system descnbed m Chapter 2 

The transition penod is necessary, because unprecedented transformatlons m the Russian 
power sector are planned to be effected withln several years It is essential that the sector's 
methods of centralized state management be changed to market-onented econormc relations, 
so that the sector wdl reach maxlmum efficiency whle retanmg its traditional hlgh reliability 
of power supply 

Numerous macroeconomc, political and sectoral problems are now lnfluenclng the durahon 
and effectiveness of the transihon penod measures These problems should be resolved to 
ensure the effective functiomg of the reformed power sector 
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It is difficult to say how long the transition penod will take In wew of the fact that Russia has 
almost no expenence of worlung m a market-onented economy, that ~ t s  econormc and 
political situation is not stable, and that the Russian power sector is large and complex (being 
one of the world's largest power systems s p m n g  1 1 t~me zones), the sector should be 
reformed at a moderate pace A penod of five to seven years IS perhaps the optimum time for 
the transition 

3.2 SUMMARY OF THE SUBSTANCE OF THE TRANSITION PERIOD 

Dunng the transihon penod, the Russian power sector wdl be transformed under the control 
of federal authontles along the followng hnes 

1 The management structure of the industry wll  be changed, and power facilities 
wll change hands It wdl be necessary to sell the power sector's state-owned 
property to pnvate investors m order to enhance the effectiveness of 
investments Furthermore, it d l  be necessary to form a new management 
structure for the sector and to ensure its effectwe hnctiomng 

2 The system of ensunng power supply reliabdity, whch is currently based on 
the state's responsibility to prowde reliable power supplies, will be replaced by 
a system that ensures an equally hlgh level of reliability, but is based on the 
legal and property responsibihty of commercial power structures There, 
responsib~lities start wth power plants that generate electnc~ty and Energos 
whch are responsible for power delivenes and power supply to individual 
consumers, and also encompasses the responsibilities of RAO EES Ross11 and 
the federal and local government and management bodies In ths  regard, 
worlung out and recordmg in the legslat~on the distnbution of responsibility 
for power supply among all members of the sector's new structure, testing ths  
new system, and creating a new system of p l w n g  and coordinating the work 
of power facilities, adjusted to the nghts and obligations of the new structures 
of the power sector, are important tasks for the transition penod 

At the imtial stage of the transition penod, ensunng the reliability of power 
supply w11 be based on the property management of RAO EES Ross11 In the 
future, along with the expansion and upgradmg of the legal basis, legal 
regulation wdl be strengthened, wble property management will be reduced 

3 A natlonal wholesale electncity (energy and capacity) market, wth  
economcally free entities operating m it, d almost have to be created anew 
in Russia dunng the transition penod The m n  steps amed at creating the 
wholesale market include 
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c developing methodological foundations for the hnctiornng of the 
wholesale market (one of the elements of thls jolnt Russ~an/Amencan 
project) 

c draft~ng and adoptlng legal and normatlve documents to establish the 
worlung procedures for the wholesale market 

developing practical measures to prepare future participants in the 
wholesale market (e g , bnngng electricity producers to the wholesale 
market, d e h n g  the status and responsibility of regonal power 
compames, rnastenng hncbons of the wholesale market orgamzer) 

worhng out and introducing new methods for pnce formahon and 
dispatch regulation in the Integrated Power System 

workmg out and introducing new methods for keeping account of 
electncity and capacity, and a new system of payment transactions for 
the delivery and receipt of electncity 

c resolution of technological issues, including provision of adequate 
reserves, enhancement of interzonal transmssion capacity, development 
of an automated d~spatch and information system, and installation of 
meters 

4 The retal market for electncitj and capacity will be further developed, with 
more individual consumers being brought to the wholesale market, and 
differentiated tanffs for electnc and thermal energy (e g , dependmg on the 
season, tlme of the day, and other parameters) introduced 

5 The full self-financmg of all power sector enterpnses wll be ensured, including 
financial support for the development of the power sector At present the 
creation of econormc and political conditions for attracting additional 
investments to the power sector is a pnonty 

6 The system of state regulation of tanffs for electnc and thermal energy, created 
in 1991, requires further development The orgmzlng structure of regulating 
authonbes and theu work methods w11 be improved, mcluding more rehance 
on market forces for semng pnces for electnc and thermal energy and 
reduction in the scope of regulat~on of tanffs for power and heat generators (if 
corresponding legal conditions are created, and a well developed stock market 
is formed) 
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7 The "legal vacuum" m energy regulation wll be filled dunng the transition 

penod Special normative acts regulat~ng power sector enterpnses under new 
market-onented conditions will be drawn up, adopted, tested and put into 
effect Gradually effechng the man legislabve acts regulahng relat~ons in the 
power sector is an lnd~spensable cond~tion for reducing state regulation and the 
influence of RAO EES Rossii on the work of power sector enterpnses, 
~ncludlng the power plants that were removed fiom A 0  Energos 

8 Power sector personnel wll be tramed for worlung in new market condlt~ons 
W~th  thls in view, modem methods of personnel tranmg wll be Introduced in 
concert wth worlung out regulation methods and introducing a new system of 
market relations 

A prel~mnary, ind~cative schedule for key activities and events for the remamng transition is 
depicted 1n Figure 3 1 
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Figure 3 1 

Prelimnary Schedule for Key Activ~t~es 

(Thls will be the same as Flgure 5 in Execuhve Summary) 
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External conditions of power sector reform are one of the key factors influencing the 
effectiveness and duration of the transltlon penod There is no need to gve detaled coverage 
of the Russlan polltlcal and econormc situation, withn the framework of ths  report It will 
suffice to bnefly dlscuss the man problems influencing the reform measures to be taken dunng 
the transltlon penod 

3 3 1 Political Problems 

Political problems in Russla will S e c t  the pace of the transition, mcludmg 

b The power sector is being reformed in a complicated political situation, 
Including the formation of a new political structure for Russlan society The 
new political structure is being formed under condibons where polltical forces 
with different and ofken incompatible ideas (rangmg from the return to the 
soclallst past to the forced march towards a market-based future) are creating 
tension in the politlcal sphere By all appearances, no coalition is strong 
enough to tmpose ~ t s  wll on others Ths means that tlme IS needed to reach 
politlcal comprormses 

b In order to change to a market-based structure (set forth in Chapter 2), a 
package of legal acts should be adopted that wlll regulate speclfic relations 
talung shape in the power sector This legal basis can only be created, on the 
condition that the political forces, specifically deputies to the State Duma, 
reach a compromtse on the draft laws under discuss~on Ths wlll also take 
tlme 

b Moreover, there are problems of a political character afTectlng the power 
sector, and its reform will probably be a difficult undertakmg if they cannot be 
solved Among the most ~mportant of these are 

a) How will the Russian Federation and its subjects divide the 
responsibilities and nghts in legally regulating power sector relations 
specifically, who will create a legal basis for the fbnctlonlng of electnc 
and thermal energy producers? Dunng the rmplementat~on of the 
reforms in Russla, much attention is being devoted to deasion-malung 
on the reglonal level On the other hand, the reform process rncludes 
certan elements of coordination and regulation at the federal level, 
whlch 1s a decisive factor for ensunng the rehabihty of power supply 
and developing competition As a result, new pol~tlcal feellngs may 
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clash w~th plans to implement the reforms Resolv~ng these clashes will 
also call for broader political processes 

b) How will the results of the hnctiomng of power plants built earlier w~th  
money allocated from the nat~onal budget be divided' An answer to th~s  
question also calls for general political decisions, because the level of 
tanffs for electnc and thermal energy m vanous reglons of Russ~a (and 
consequently, the economc efficiency of consumers production in 
those regions, especially those wth energy-intensive enterpnses, 
depend directly on the way tlus problem is resolved 

c) Will a slngle all-Russia wholesale market be created, or wdl regional 
electncity and capacity markets be needed? An answer to h s  question 
depends m part on political solutions because it affects the nghts of the 
Russian Federation and its subjects m the sphere of regulating the 
generation and transmssion of electnc energy 

3 3 2 Econorn~c Problems and Conditions 

Economc problems and conditions will also affect the pace of the transition, including 

b Russia has practically no expenence in developing and managmg a market- 
based economy The transition from the econormc model (whch was onented 
towards the centrally managed rmlitary-industnal complex) to a marhet-based 
economy (m whch the emphasis is lad on the production of consumer goods) 
revealed the dispmty between old management methods and the changed 
situation The process of replacing old management methods that suited the 
command-adrmmstrative system, with the new ones intended for woriung in 
conditions of competition and a more decentralized economc model, is 
underway in the Russian economy 

fi Economc instability, hypendlat~on, the decline ~n econormc activity and, as a 
consequence, the reduction of energy consumption create a situation whch is 
difficult for economc transformation The non-payments cnsis is part of the 
economc problem Ths cnsls broke out simultaneously wth the begimng of 
radical econormc transformations in Russia and is stdl continuing Because of 
ths  cnsls, enterpnses mcluding those of the power sector, do not have enough 
cash to finance their most urgent needs and implement the most necessary 
projects (for instance, on January 1, 1995, the debt of energy consumers to 
power sector enterpnses amounted to 15 tnllion rubles, or 39 % of the value of 
supphed products) 
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b The power sector depends a great deal on the hnctionlng of he1 ~ndustnes in 
whch there is currently nelther competition nor effectwe management Power 
sector reforms may be implemented much more rapidly and effectively ~f 
market relations and the corresponding regulation system are introduced more 
actlvely In the fuel ~ndustnes 

b Capltal markets are only now be~ng created m Russ~a At present most 
enterprises have almost no experience In cooperatmg with external investors 
and financial institut~ons, no expenence m the corporate management of 
finances, and no adequate and umfied accounting system 

Russia has no tradition of commercial law Ne~ther does ~t have a system of 
reliable legal support for the fulfillment of commercial contracts Ths  1s a very 
senous problem because numerous contracts, different m form and content, 
will be concluded both dunng the transition penod and at the reformed market- 
based stage 

b A system of legal regulahon for the Russian economy is m an embryomc state 
The process of creating new regulatory institutions and the worlung out of 
normative legal acts of a general character to regulate relations between 
economc entities is underway 

b Numerous new laws, decrees of the Russian President, resolutions of the 
Russlan Government and other legal acts are being adopted Their adoption 
must be accompamed by the solving of numerous controversial problems, and 
it wll take tlme to work out comprormse decisions and gve  these decisions a 
legal basis 

3 4 CHANGING THE OWNERSHIP STRUCTURE AND REDISTRIBUTING 
AUTHORITY IN THE POWER SECTOR 

During the transition stage, the power property that earller belonged to the state is to be 
handed over to pnvate investors in order to make property and investment more efficient 
Moreover, it is essential to form an effic~ent management structure for the industry 

To set up a competitive management structure and attract investment, it is feasible by the end 
of the transition stage to lessen the vertical property integration of the Integrated Power 
System (IPS) To further t h s  goal, the shares of all power plants bullt earher by the state 
should be systematically sold to pnvate investors Withn the new ownershp structure, the 
authonty for managing and orgazing production and the responsibility for power supply at 
vanous levels of the sector's management structure will be revised and changed 
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THE RUSSLAN POWER SECTOR'S TRANSITION 3-9 

3 4 1 Changes In the Ownersh~p Structure Between 1991 and 1992 

In contrast to the situation whch developed pnor to 1992 (when the centrally-controlled 
power sector was owned by the state), the entire sector IS currently composed ofjoint-stock 
comparues Most of the shares of these compames have been sold to pnvate Investors State 
property has changed hands in the power sector now the state holds only RAO EES Rossii 
shares In all other power comparues it holds practically none Thls resulted in reduced state 
control over Russia's power enterpnses 

A considerable number of power enterpnse shares is in the hands of RAO EES Rossii whch, 
as part of the new federal management structure, is responsible for the reliable and efficient 
f5nctiomng of the IPS 

Russia launched its pnvatlzation campagn in 199 1, followng the Russlan President's Decree 
on Privatization and the development of annual pnvatlzation programs These programs were 
devised and carned out under the dlrect guidance of the State Property Comrmttee They were 
amed at t ransfomg state-owned enterpnses into joint-stock compames, with a certan 
number of these compames' shares being handed over to the compames' workers 

The power sector launched the pnvatlzation dnve follomng three Presidential Decrees 
Decree No 922, dated August 14, 1992, Decree No 923, dated August 15, 1992, and Decree 
No 1334, dated November 5, 1992 In addition to new property relattons, these decrees 
envlsaged the establishment of a new orgmzational management structure for the power 
sector 

A qualitatively new ownershp management structure, whch has been talung hold slnce 1992 
in the power sector, is currently charactenzed by the following 

1 In December 1992, the Russian jomt-stock company for electnc power 
development, RAO EES Rossn, was set up at the federal level Its man 
function is to ensure the reliable performance of the IPS The State Property 
Comrmttee gave to RAO EES Rossii the property of the IPS' networks w t h  a 
voltage of 220 kV and above, the Central Dispatch and regional dlspatch 
centers' assets, the property of large hydroelectnc power plants with a capacity 
of over 300 MW and state-owned regional power plants with a capacity of 
over 1,000 MW that were earlier part of the regonal power supply 
orgaruzahons, the controlling block of shares of the 72 regional jomt-stock 
compmes for electnc power development (A0 Energos), and other auxlhary 
joint-stock power compmes (some 400 enterpnses) 
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RAO EES Rossifs charter capltal was formed in August 1994, when it reached 
the size as deterrmned by the Charter 

Between 1993 and 1995, qualitat~ve changes occurred In the composition of 
the RAO EES Ross11 stockholders When the company was established, all 
shares were in the state hands However, by February 1, 1995, the staters share 
in the RAO EES Rossii reached 60% The remalung 40% was sold to labor 
collectives of power enterpnses and other pnvate investors hearly 400 
orgarmations and some 200,000 people hold shares in the company 

The Russian President's decree of November 5, 1992 imposed certam 
restncbons on RAO EES Rossii shares 

w The Russian Government will hold 50% of lts shares w t h n  the next 
three years (1 e , up to November 1995) 

Thirty percent of voting shares, whch are in the state hands, w11 go the 
regional property management comrmttees in proportion to the energy 
consumed by the region 

2 Seventy-one joint-stock compames for electnc power development (A0 
Energos) were set up on the basis of 70 power production amalgamations 
whlch exlsted in Russia The legal status of these amalgamations and 
Tatenergo r e m m  unchanged 

By the time ths  report was prepared 50% of the A 0  Energos' shares have been 
sold to pnvate investors As a rule, half of the Energos' shares belong to RAO 
EES Ross11 

3 Twenty-five of the large power plants pnvatized in accordance w~th  the 
Russian President's Decree No 923 of August 15, 1992 achleved the status of 
legal entities and became independent players on the federal wholesale 
electricity and capacity market Nine power plants were leased by the regional 
A 0  Energos from RAO EES Rossii Attempts to withdraw the other power 
plants from the integrated A 0  Energos and make them into players on the 
wholesale market have so far faled 

The shares of the majonty of power stations whch act Independently on the 
wholesale market are in the hands of RAO EES Rossii However, 49% of the 
shares of the Perchora and Kostroma state-owned thermal power plants have 
been sold to labor collectives and other investors, wth  RAO EES Rossii 
holdlng the remamng shares 
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4 On the basis of its Central D~spatch, RAO EES Rossii has set up a subsidiary 
joint-stock company Regional Dispatch Centers have been incorporated in the 
regional integrated power systems whch are part of RAO EES Rossii As a 
result, the entire system of day-to-day dispatch regulat~on, effected withn the 
IPS 1s under RAO EES Rossii control 

The above informatnon on the composition of the shareholders of RAO EES Rossii, A 0  
Energos and other enterprises shows that the role of the state in managing power sector 
property has changed drastically At the level of A 0  Energos and power plants, the state has 
no property influence slnce state enbties do not own thelr shares except indirectly through 
ownershp of RAO EES Rossii shares 

The state exercises control over RAO EES Rossu's performance through controlling blocks of 
shares 

b Distributing 30% of voting shares, whch are m the hands of the State Property 
Comrmttee, among local management bodies allows these entihes to exert a 
strong influence on RAO EES Rossil's policy 

h Seven of RAO EES Rossii's 15 member board of directors are appointed by 
the Russian Government, 3 represent regions, whle others are elected by 
shareholders 

h The Federal Energy Commtssion sets rates for electnc and thermal energy 
supplied to and from the wholesale market, and establishes the norm for 
subscnbers' fees which is RAO EES Rossi~'s basic source of financing 

b In accordance w~th  government regulations, RAO EES Rossii exercises control 
over the performance of the wholesale market without extracbng extra profits 

b The slze of RAO EES Rossii's gross profit (including investment costs) and the 
size of its share dividends are regulated by the Federal Energy Comrmssion All 
extra returns whch RAO EES Rossii earns withln the IPS are reinvested m the 
System's development 

3 4 2 Changes In Ownersh~p Structure to be Introduced by the End of the Trans~t~on 
Stage 

It is worth noting that a new ownershp management structure, whch meets market 
challenges, has emerged in the power sector and 1s unlikely to undergo drastic changes in the 
hture 
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Two c~rcumstances dictate fbrther changes In the ownershp structure 

1 The tasks set forth In the Russlan Pres~dent's decrees concemng ownershp 
transformations In the power sector have filed to be met In f i l l  In partlcular 
not all of the 5 1 power plants were ass~gned to RAO EES Rossii, 17 reman 
integrated in A 0  Energos In addltlon, there are some A 0  Energos whose 
controlling bloch of shares has not been turned over to RAO EES Ross11 or has 
been only partially handed over, (Irkutskenergo, Tatenergo, 
Novosibirskenergo) Thls situation has developed as a result of pohtical 
constramts in a specific reglon or the decisions of the labor collective of a 
partlcular power enterpnse 

2 Creating a competitive environment for power generation calls for separating 
the performance of all power plants from that of RAO EES Rossii and the A 0  
Energos The situation has become more complicated due to the completion of 
the voucher, "fiee" pnvatlzation m Russia, and the begumng of a new stage 
where the shareholders and thelr interests must be accounted for m malung any 
changes in jolt-stock compames' assets Specifically, changes in the assets of 
enterprises (RAO EES ROSSII, A 0  Energos), Including those necessary to 
promote stronger competition on the wholesale power market, must be 
brought about through market-based transact~ons As the requirement anses 
for separatmg RAO EES Ross~i's and/or the A 0  Energos' performance fiom 
that of power plants (to elimnate confl~cts of Interest related to property 
management and power generation, transmtssion and supply), then the shares 
of these power plants should be sold on the stock market 

Shares should be sold under conditions that properly account for the Interests of the 
shareholders of RAO EES Rossii and the A 0  Energos, and customers as well Ths  requlres 
the followmg conditions 

b Share pnces of generators should reflect the true value of then assets Ths 
requires that a power plant have access to an efficiently-pnced market for 
capacity and energy that enables lt to sell capacity and energy services on a 
competltlve basis and earn profits commensurate with the market values of the 
servlces provided In thls way, the stock pnce of the power plant will be 
properly valued, and the shareholders (RAO EES Rossu, Energos, workers) 
WIU recelve appropnate proceeds fiom the divestment of shares 

b For the power plants to be economtcally fiee, a comprehensive system of 
regulation, estabhshed through legislation and tested in practice, should be put 
in place for regulating power supply entitles (includmng RAO EES ROSSII, 
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Energos and power generation compmes), to establish compebtion and 
promote the reliable, cost-effective supply of power to customers 

Measures to be carned out, pnor to the end of the transition, in the area of ownershp 
structure are discussed In the following sections 

Inzplernentzng the Russran President 's Decree, Dated August 15, 1992, Regardrng the 
Transfer of Power Plants' Property and Shares to RAO EES Rossir To implement thls 
decree, vmous methods wll have to be used, fiom hollng talks, to ~mplementmg coercive 
(adrm~llstrative, judicial) measures Ths  issue is discussed further in Section 3 5 2 

Wiihdrawzng Power Plants from RA0 EES Rosszz When considenng the wthdrawal of 
power plants fiom the lutegrated entities in order to create a compe~tive enwonment in 
power generation, it is essent~al to take Into account two factors 

1 Power plants should be made Into independent economc entities (either 
indimdually or as portfoho generabng compmes) on the wholesale market to 
create an environment where the price for power supplied to the market w~ll 
Include profits and costs of power generation only (1 e , exclude profits and the 
costs of power transmssion and distribution) 

2 The economc freedom of each power plant to prevent RAO EES Rossii and 
A0 Energos from exerting monopolist~c influence on its activity should be 
ensured so that all power plants compete on a level playing field 

With respect to bnngng RAO EES Rossii's 5 1 power plants to the wholesale market, the 25 
plants ass~gned to RAO EES Rossii have become independent players on the wholesale 
market, 9 power plants leased by A0 Energos are about to enter the wholesale market, and 
the remamng 17 are to be wthdrawn from A 0  Energos and made into participants in the 
wholesale market 

With respect to the separation of power plants' performance from that of RAO EES Rossii, 
the reformed market-based system prowdes for selling all of the RAO EES Rossii shares in 
thermal power plants However, RAO EES Ross11 will hold all or most of the shares of 
hydroelectnc power plants, whch currently play a crucial role in the power supply and peak 
load penods 

The need for ulthdrawmg thennal power plants fiom RAO EES Rossfi at a c e m  stage is 
dictated by the restructunng plan, whlch calls for bnngng all IPS power plants to the 
wholesale market Under the new structure, RAO EES Ross11 wll contlnue to exercise day-to- 
day d~spatch control wlthn the IPS, act as the market-maker, and transmt power through 
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backbone networks If RAO EES Rossii retains control over large power plants under these 
conditions, thrs would lead to a conflict of interests 

However, separating power plants' property from RAO EES Rossii is not a simple task that 
can be fulfilled ovemght It would necessitate resolving pncing and contracting Issues and 
creating an appropnate investment and operating environment In particular, the following 
requ~rements must be addressed 

b Establrsh Share Prrces that Reflect the True Market Value of Power Plants' 
Property 

Accomplishmg th~s  is mseparable fiom establishmg a power pncmg policy and 
implementing regme A power pncmg and contracbng system must be 
implemented that gves cost-competitive generators an opportumty to earn 
profits, to reward current investors, and to attract new mvestors for upgradmg 
and expandmg power facilities 

The pncing problem is somewhat complex, particularly for exlsbng generators, 
and it is has not been practical withn the scope of ths  joint effort to resolve 
ths  issue defimtively, either empincally or politically For example, one mght 
argue that exlsting power plants were built with state hnds and that current 
shareholders should receive only "constrmned" or "regulated" returns Ths  
approach wll not be received favorably by power facilihes owners, nor will it 
foster strong support for the proposed restructuring and privatization plan 
presented in t h s  report It also does not financially strengthen the sector or 
open up access to desperately needed investment financing But one mght also 
argue that mvestment returns should reflect some notion of "asset values" To 
illustrate, one could "esbmate" values for generators through vmous means, 
such as by estimating the "depreciated replacement value" of generation 
facilities needed under an optimal system-mde dispatch, and then "regulate" 
pnces to produce a specified return on the established values for these 
facilities But, m addition to being methodologically contentious and 
regulatory- intensive, such an approach fals to capture the efficiency benefits 
that should be sought through competition and market-dnven enterprises 

In the final analysis, both regulatory and political processes wll play a role in 
establishmg pnclng policy and investment values dunng the transition In these 
processes, however, the "market" should be used as much as possible to 
resolve pnce and value issues by introducing competition and efficient pncmg 
signals 
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The reformed market-based system described In Chapter 2 lncludes a 
competitive wholesale market where generators are pad based on a 
competitive pnce-bid system "Capac~ty" payments may or w~ll be requ~red as 
well, at least for some generation semces All power plants whose shares are 
to be sold on the stock market should conclude wholesale market 
contracts/agreements for power supply that account for the pnce-bld system 
These agreements should provide the generator wth  a degree of confidence 
that its power supply services will find a market and that ~ t s  Investors will have 
reasonable prospects for recouping h d s  they invested in shares These 
agreements should precede any pnvawation of power plants (the sale of shares 
on the stock market) 

b Enact Legslatzon 

Legislation should be enacted and tested to establish the procedures for 
regulating the performance of power plants and RAO EES Rossii on the 
wholesale market and in other areas (environmental protection, land tenure) 
These leg~slative acts must establish the operating rules of the wholesale 
market, the procedure for setting rates for the power plants' semces, and the 
licensing procedure for these plants' operation 

These leg~slative acts should establish the legal basis for economc pricing by 
generators as well as collection from customers that will enable competitive 
generators to acheve self financing, whle also specifying the responsibil~ties of 
the power producers to provide power pursuant to licensing agreements 

b Set Up Power Producers Structures 

Even after solvlng the problems of pnce formation, sigmng contracts, and 
approving much-needed legislation, it is still unclear what electnc utility 
structure would best meet the conditions of competition and pnvatization The 
sale of power plants' shares will not help solve th s  problem Transfomng 
some or all power plants into holdlng compames prior to the sale of their 
shares may provide an answer Thls solut~on may prove quite successfbl in 
establishng financially healthy compmes that may become attractive for 
investors It may also spur competition on power markets 

F Create Management Bodzes and Trazn ManagerzaZ Stagat Power Plants 

Malung power plants into commercial ent~ties and t r m n g  personnel is of great 
importance It is essential that power producers be able to operate successfblly 
m a competit~ve market environment where they do not enjoy the support of 
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RAO EES Rossii Ths  task w11 become simpler if power plants are grouped 
into holding compames, because fewer management bodies will be required 

Withdrawzng Power Plants from A 0  Energos The vertical disintegration and enhancement 
of competition in power generation, as well as the support for market incentives, constitute 
major aspects of transformat~ons in the power sector 

The restructuring of the power sector auns at bnnging the producbon of 400 power plants of 
the regional power supplrers to the wholesale market Folloulng thls, nearly all power plants 
In Russia wll be able to compete wth each other on the wholesale power market as 
independent entities, and regional power compames w~ll satrsfjl the~r requirements for electnc 
energy through purchasing it on the wholesale market 

It is worth noting that one transformation problem has been resolved the power plants that 
were withdrawn fiom reg~onal power compames m accordance wth  Decree No 923, dated 
August 15, 1992, have become independent players on the wholesale market They tnll only 
have to withdraw their property fiom RAO EES Ross11 However, power plants currently 
incorporated in A 0  Energos will have to tackle both problems they must sell the electncity 
generated by their plants on the wholesale market as well as separate the Energo activities 
fiom electncity generation 

Bringing Energo power plants to the wholesale market helps solve a number of problems 

b It breaks the vertical integration between the distnbution function--whch 
exercises monopoly control over much of the retal market--and generation As 
a result, the Russian power industry w11 be unbundled, with a competitive 
generation industry separated fiom transrmssion and distnbution 

b It will help liquidate the monopoly of some regional power compames on the 
power market The transformations that began in 1991 resulted in the A 0  
Energos beginrung to assume control over power generabon volume and pnce, 
whch were earlier under federal control However, Russia's generating 
capacities are located in such a way that 20 temtones have a surplus of power, 
whle the other 52 temtones expenence power shortages The capacity-long 
A 0  Energos have been able to extract monopoly pnces fiom those power 
comparues whlch expenence power shortages The reliability of power supply 
is adversely affected m the capacity-short regons as a result 

b It wll help enhance the reliability of the IPS Currently, the IPS can not fully 
rely on all power producers when satisfying collective demand on the Russian 
wholesale market Bnngmg power plants to the wholesale market and sigmng 
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contracts for supplying electncal power and capacities to this market will 
induce generating sources to sell their energy To meet the market power 
demands, load distnbution w~ll be effected on the integrated and coord~nated 
basis whch requires the least cost 

F The process of regulat~on will become simpler, especially as regards the 
performance of power suppliers Enhancing the efficiency of integrated power 
generators and power d~stnbutors' performance constitutes one of the most 
complex tasks of regulation, and a cannot be sad that the cost-based 
traditional regulation schemes are very effectwe After power plants are 
wthdrawn from A 0  Energos, thls part of the production process w11 be 
regulated by market relations and competrQon The regional power 
comrmsslons wll concentrate theu efforts on the efficiency of power 
transmssion and distnbution 

Obviously, it wdl not be easy to bnng Energo power plants to the wholesale market There are 
problems related to pnce formation, share pnces, the need for concluding contracts for selling 
power on the wholesale market, the fbture structure of power producers, and the system of 
operation and commercial relations that wlll allow power plants to act independently 

Notwithstanding these obstacles, bnnging power plants to the wholesale market is a comer 
stone of further transformations m the industry These transformations are to be effected 
throughout the transition stage 

To bnng power plants to the wholesale market, it is advrsable to adopt a special presidential 
decree and later seal the provlslons of ths  decree in a law Takmg rnto account that the 
bnnging of Energo power plants to the wholesale market affects the interests of the broadest 
sections of the population as well as vanous state authorities, it is necessary to enlist the 
support of the Russian Government, the admmstration of the Russian President, and the 
legislative bodies for the transformation program 

The process of wthdrawing power plants from A 0  Energos is rather complex, and these 
' power plants should be brought to the wholesale market stage-by-stage In the first stage, the 

A 0  Energo will either sell electncity generation by its plants on the wholesale market, or 
transform its power plants into subsidiary power producers, obhging them to sell electncal 
power on the wholesale market These generators wll sell their power on the wholesale 
market on a contractual basis Ths will allow power cornparues to participate 1x1 the operation 
of the wholesale market, as well as to adequately compare the cost of the power they produce 
and determne optimal conditions for sigrung contracts 
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At the next stage (when an appropnate environment is created), ~t wlll be posslble to solve the 
problem of separating power plants' property fiom the A 0  Energos by selllng the shares of 
these plants on the stock market In the Interests of the A 0  Energos' shareholders 

Redistrrbute Authonty and Ensure Reliable Power Supply dunng the Transrtzon Stage 
Russia will switch fiom the current system of ensunng rei~able power supply based on the 
state's responslbilitv for its reliablhty, to the reformed market-based system that ensures the 
same level of rehability, but IS based on the legislative and property liabilities of power sector 
commercial entities 

The basic tasks of the translt~on stage are 1) the development and legalization of 
responsib~llty-shanngty-sang for power supply among a l l  participants of the mdustry's new structure 
and 2) the elaboration of the new system of p l m n g  and coordinatmg the achvlties of the 
~ndustry's enterpnses, adapted to the nghts and responsibilities of the mdustry's new enhties 

The powers and responsibihtles of the state management bodies and commercial enhhes w11 
be distributed m the followng way 

Powers of the State Property Commrttee 

. providing methodolog~cal support for and pnvat~zlng state-owned property in 
the Russian power sector 

. participating in the management of those power compames whose controlling 
blocks of shares belong to the state 

Powers of the Federal Energy Commissron 

w exarmnlng and settlng power rates on the wholesale market 

. developing and setting norms for power production, transmssion and 
distribution costs whlle regulat~ng tmffs 

. controlling the slgmng of contracts with generators for the supply of power 
and capaclty to the wholesale market, and controlling the provision of free 
access to the backbone networks of the IPS 

address~ng contentious issues concermng the regulat~on of t&s for electrical 
and thermal energy that anse on the regional level 
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b responding to customer cornplants related to abusing monopolv situations on 
the wholesale market 

b exarmmng the feasibility study of faahties to be built through attracting 
borrowed hnds or using ~nvestment finds 

b provid~ng jolntly w~th the State C o m t t e e  on Anti-Monopoly Poilcy and 
Suppon of New Econormc Structures, methodology support for the state 
regulation of monopoly relations m the power sector, including the prowsion 
of legslatwe bases, sectonal mechmsms, and state regulabon of natural 
monopoly entlbes 

Powers of the Minrstry of Economy 

b devlsmg long-term scenanos for the development of Russia's economy and its 
regons 

b explonng opportumties, w~ th  the Finance Mirustry for setting preferential rates 
for some groups of customers 

b regulating the norms for revalu~ng and depreciating the fixed assets of power 
enterpnses 

F approvmg, &er RAO EES Rossii's presentation, the balance sheets of electnc 
power and capacity 

Powers of the Mrmstry of Fuel and Energy 

b devlsmg the development strategy of the power sector wthm the framework of 
the Russra's Energy Strategy 

b devlsing proposals for the Russian Government to upgrade the Russlan 
wholesale market for electncity and capacity 

b developmg proposals for the state support of regional and techcal investment 
programs 1n the power sector 

b preparing a normative and legal basis for g o v e m g  the activities of the state 
bodies that exercise control over natural monopoly entiues 

w approving and exercismg control over rules and techca l  safety norms and the 
quality of customer servlce 
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v lnteract~ng with the leglslatlve and executive authorities of the subjects of the 
Russian Federation 

b exercising control over the funds allocated from the state sources to implement 
investment programs in the power sector 

Powers of RAO EES Rosszi 

b coordinating the plans of all power plants and A 0  Energos concermng power 
generation and consumphon (drawing up long and short-term balances of 
power and capacity) 

b long-term system p l m g  to enhance the efficiency of resource utlllzation, 
selecting economcally-advantageous sites for new power plant construction, 
fostenng interconnection ties m the Industry and enhancing power supply 
reliability 

b meeting the contract-specified demand of A 0  Energo and other wholesale 
market customers through the system of market relations and power purchase 
contracts to be signed with pnvate power producers 

b provldlng services for orgmung the operation and development of the IPS, 
orgmzing the operation of Russia's wholesale market, orgmung day-to-day 
dispatch control withn the IPS, and effecting load distribution on the basis of 
pnce bids 

F l~censing the wholesale market partic~pants' operations and exerting control 
over these players observance of government-established market regulations 
and requirements 

t dewsing projects and buildlng ~nterregional transmssion ties and hydroelectnc 
power stations to ensure the reliable performance of the IPS and streamline its 
operation When the transition stage is over and the necessary environment 
created, RAO EES Rossii will not bear responsibil~ty for the performance of 
other power plants and regional A 0  Energos, it will also not participate in 
exercising internal control over these compames 

Powers of A 0  Energos 

t suppling power to customers on then temtones (thls is the man function of 
the A 0  Energos) 
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b slgnlng contracts w th  RAO EES Rossii for receiving power and capacity from 
the wholesale market or contracting directly wth  new generators 

b being responsible for the design, construction and mzuntenance of the 
transmssion and dlstnbution systems in their terntones (as a rule, A 0  Energos 
are not responsible for these functions at power plants, w t h  the exception of 
smaller power plants or plants built as a "last resort " 

b exercising fill and Independent control over then enterpnses and achlevlng 
self-financing, and attracting investors (subject to regulatory oversight by the 
REC) 

F allowmg some large consumers located in theu terntones to purchase power 
directly on the wholesale market 

F participating m the operation of day-to-day dispatch control w t h n  the IPS, as 
well as m the smgle system of plannlng the sector's operation 

Powers of Generator Compailres 

b suppling power and capacity to the wholesale market ( ths is the man fhnction 
of power compames) 

b slgmng contracts w th  RAO EES Rossii for supplyng power and capacity to 
the wholesale market (or for new generators, with either RAO or directly wlth 
Energos or large end-users) 

b desigmng, budding and operating new power plants 

b exerclsmg fill and independent control over their enterprises, regulating thelr 
operation, achevlng self-financing and attracting investors ( wth  the exception 
of large hydroelectnc power plants that are important system-wde) 

b partic~pating m the operation of the day-to-day dispatch control w~thm the IPS, 
as well as in a single system of p l m n g  the sector's performance 

F meeting the requirements and operating condibons of the wholesale market, 
whch are establ~shed by the Federal Energy C o m s s ~ o n  and controlled by 
RAO EES Rossii 

Powers of the RECs 
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t revlewing the Energo's least-cost plan and the prudence of investments and 
major financial decisions 

t enforcing customer service standards and resolv~ng conflicts between 
customers and the Energo 

reglatlng the structure and level of retad rates and associated Investment 
return on distribution fac~lit~es, and prov~dmg for public partlclpatlon m key 
deliberat~ons 

b approvmg andlor directmg the implementahon of performance-based incentives 
for the Energos 

3 5 BUILDING THE WHOLESALE ENERGY AND CAPACITY MARKET 

Building an aIl-encompassmg competitive wholesale market is a central focus of the transition 

• The market and its pncing provisions create the mechamsms for introducing 
effective competition into the Industry as the basis for improving the efficiency 
of investment and operations in generation 

t The market is also the basis for ensunng that the system is operated to 
m m t a n  a reliable power supply throughout Russia and to ensure the required 
power and capacity are made avalable to all Energos and other energy supply 
entitles 

Dunng the transition penod, the market wll undergo sigmficant development to lay the basis 
for the market system 

The key objectives dunng the transition are 

t to identify the wholesale market and expand its breadth to include all Important 
generators 

b to establish and execute an efficient contracting scheme for both new and 
extstmg generators, as well as for A 0  Energos and large customers 
participattng m the market 

t to establish efficient wholesale market pnces for all generators 
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b to improve IPS dispatch and introduce dispatch methods based on generator 
pnce bids 

b to develop and introduce a legal basis for regulating the market's operations of 
the wholesale market 

3 5 1 Present Status of the Wholesale Market 

Following the Presidential Decree of 15 August 1992 (No 923), RAO EES Rossii has been 
successfbl at estabhshg the b e g m g s  of the wholesale market 

Since 1993, RAO EES Rossu has been implementing a pmcipally new (as opposed to the 
previously exlstmg) model of the all-Russian wholesale energy and capacity market 

Under the new model the wholesale market Includes RAO EES Rossn, all 72 regonal A0 
Energos, 23 hydro and thermal power plants and 8 nuclear power plants (wth the exception 
of the Bilibinskaya nuclear power plant (NPP), whch works in isolahon) Thus, nearly all of 
Russla's NPPs operate m the wholesale market The thermal and hydro power plants 
participating in the market constitute only a very small share of Russia's total capacity On the 
whole, the market purchases about 30% of the electnc power produced in Russia 

RAO EES Ross11 operates the wholesale market Its interregional transrmssion lines serve all 
wholesale market participants RAO EES Rossii also dispatches the IPS 

The wholesale market now operates on a system of state pnce regulation in-market electncity 
prices for generators (mcluding NPPs), out-market pnces for energy-short Energos, and the 
fixed charge for RAO EES Rossu's servlces as the IPS operator are all set by the Federal 
Energy Comssion 

RAO EES Ross11 purchases capacity and energy from generators under two-part (capacity and 
energy) contracts These power purchase contracts are pnced to cover the generator's actual 
costs and control its profits 

The capacity component is pnced to cover the generator's fixed costs plus a 
profit allowance 

The energy component is pnced to cover the generator's vanable costs 
Incurred m providing energy A small profit is also built Into the energy 
component to provide an incentive to the generator to be efficient and avalable 
for dispatch 
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Sales to Energos fiom the wholesale market are made under regionally-d~fferentiated one-part 
tanffs (hWh charges only) Rates are established by the Federal Energy Comrmssion, normally 
on a quarterly bass 

Those In effect for the second quarter of 1995 are 

Zone 

North West/Center/Urals 
Volga 
N Caucasus 
Sibena 
Far East 

Tanff (Rubk Wh) 

Plans are currently undenvay at the FEC and RAO to reduce the number of pncmg zones to 
three and to introduce two-part t&s (capac~ty and energy) for sales to the Energos from the 
wholesale market 

Through its settlements procedures, RAO EES Ross11 matches up purchases and sales In the 
wholesale market and sends settlement statements to all the market participants 

RAO EES Rossii does not earn a profit in its role as the wholesale market operator RAO 
EES Rossil's expenses for managng the IPS are covered wmth the fixed charge the IPS entitles 
pay for the servlces RAO prowdes under contracts Flxed-charge rates are set by the FEC 
The fixed charge includes the followmg services 

t mamtenance of the IPS rnterreglonal transmsslon hnes, 
t dlspatch of the IPS, 
• operation of the wholesale market 
• techcal  supervision of IPS power plants and transmssion network of the IPS, 
b the IPS growth measures (forecastmg, design and development, mvestment, 

construction, etc ) 

3 5 2 Expandlng Wholesale Market Part~cipation 

Expandlng the breadth of the wholesale market wdl ~nvolve implementing imtiatives deallng 
wmth the 5 1 Group plants and Energo generators 

51 Group Complrance 
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Compliance wth Decrees Nos 922 and 1334 is substantially ~ncomplete Only 25 of the 5 1 
plants are in compliance and selhng into the wholesale market The plants subject to these 
decrees but not part~cipating In the wholesale market are 

F Nine plants reman as assets of RAO EES Rossii, but are leased to Energos In 
accordance wth  the lease terms, the electncity generated by these plants 
belongs to the relevant Energos 

b Flve plants owned by Energos are 100% subs~diary compmes of RAO EES 
Ross11 These plants' electnc~ty is thus also owned by the Energos and is not 
sold dlrectly lnto the wholesale market 

F Twelve plants are st111 owned by Energos They do not participate in the 
wholesale market 

Gamng the participation of these plants is a hlgh-pnonty requirement for 1995 Comphance 
wlfh laws and regulations must become a well estabhshed Industry pracbce If a market-based 
system is to be established The wholesale market needs power from these plants to meet the 
collective needs of Energos rehably and efficiently The hoardlng or the retention of power for 
one's own benefit violates the principle of famess in using previously state-owned and state- 
developed resources 

The task of including the 25 Energo-owned plants could be carned out in the following way 

b Personnel tramng will be required at plants that have remaned with Energos 
because thelr personnel are not yet ready to operate independently under 
difficult market conditions Uslng its nght to ownershp of the plants, RAO 
EES Rossii w~ll put through the necessary change The plants include 

F Those leased to Energos Kashrskaya, Shaturskaya, Reftinskaya, 
Verkhne-Taglskaya, Sredne-Uralskaya, hshskaya,  
Novocherkasskaya and Pnmorskaya TPPs and Novosib~rsk HPP 

F Those inside RAO EES Rossii's 100% subsidiary cornparues 
Cheboksarskaya HPP, Inkllnskaya TPP, Surgutskaya TPP-1, 
Surgutskaya TPP-2 and Chrkeiskaya HPP 

F In order to carry out Decree 923 wth  regards to certam other power plants, 
RAO EES Rossu wdl undertake ajoint effort wth the State Property 
Comrmttee, Muustry of Fuel and Energy, and regonal governments The plants 
that are the target of ths  mtiative are 
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. Zansk Thermal Plant and Nizhnekamsk Hydro Plant in Tatarstan 
t Karmanovsk Thermal Plant in Bashluna 
b Tom-Usinsk and Belov Thermal Plants m Kemerove (Sibena) 
b Bratsk Hydro Plant, Irkutsk Hydro Plant and Ust-Ilrmsk Hydro Plant in 

Irkutsk (Sibena) 
• Vrlursk Hydro Plant in Yakutra (N Srbena) 
b Nazarovsk Thermal Power Plant and Krasnoyarsk Hydro Power Plant 

in Krasnoyarsk 

Inclusion of Energo Generators In the Wholesale Market 

Gamng the A 0  Energo generators' participation m the wholesale market 1s also an mportant 
transition pnonty 

Dunng the power sector's development, some A0  Energos were endowed wth  adequate or 
surplus generation, and others were left wth inadequate or no generation At present, A 0  
Energos are not required to offer generahon capacrty to meet the needs of capacity deficient 
A 0  Energos, and when it IS offered, the pnces can be ]ugh The cost dispantles among the A 0  
Energo generators are also substantial (up to ten-fold) 

Like the 5 1 Group plants, the A 0  Energo plants were built w t h  state funds It is not 
unreasonable to require that this generation be made avalable to serve broader Russran power 
market needs By partic~pating m the wholesale market, Energo generators can be brought 
under efficient economc d~spatch and the economc disciplme of competitive markets Their 
inclusion will also allow the control of exlst~ng generators' surplus profits under a consistent 

national policy and pncing methodology, a key feature of both the transitron stage and 
reformed market-based system It will also help reduce the differences m electricity pnces 
across regions In sum, inclusion of Energo plants IS a logical and Important feature of the 
restructunng plan 

Giumng the participation of the Energo generators IS more problematic and must be 
approached withn the broader context of giumng consensus and legislative support for the 
overall restructunng plan 

3 5 3 Wholesale Market Contracts and L~censes with Generators 

In the transition, power purchase contracts andfor wholesale market licenses (collectively, 
called "Agreements" here) will be executed between generators and RAO EES Rossu on 
behalf of the wholesale market In the reformed market-based system these Agreements wdl 
replace the current pnce regulatron for generatron The 5 1 Group, nuclear statrons, Energo 
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generators and new generators wll all operate in the wholesale market under these 
Agreements 

The structure of contracts dunng the penod leading up to the lmplementatlon of the pnce-bid 
system, and the passage and testing of supporting legislation will differ from the Agreements 
after the pnce-b~d system is fully fbnctlomng 

Before the price-bid system is implemented, generators wrll operate in the wholesale market 
under ~ntenm, "conventional" power purchase contracts These contracts will mclude a fixed 
payment for capaclty and payments to cover energy 

Because these intenm contracts are Intended to accomphsh essentially the same purpose as the 
present pnce regulabon system (1 e , paylng generators based on their costs and controllmg 
the level of profits), it wll be important that the contracts reflect generators' Gxed and 
vanable costs as closely as possible Generators rmght earn additional profits under these 
contracts by reducing their costs below the contract pnces Ths incent~ve would help promote 
generator efficiency 

In concept, these intenm contracts offer several potential benefits They can help hold down 
electricity rates and reduce the need for regulation However, ther execution and 
admmstration are challenging aspects of the restructunng plan Two factors in particular must 
be dealt with 

1 With the exception of thelr owners and operators, no one knows in advance 
the exact costs of these generators These costs are dynamc, particularly in the 
present inflatlonary environment Today's operatrng and mantenance costs may 
not be representative of what is achevable under crcumstances where 
reasonable amounts of capital are regularly invested m plant improvement and 
preventive mantenance For these reasons, structunng and adrmmstenng these 
contracts wlll be problematic 

2 Contracts constran (or define) the Investment value of generators (and thus, 
current stock values and privatization proceeds) Ths will be a keen concern 
for plant owners (workers, RAO EES Rossii, Energos and GKI) 

The dlficulty in structumg and admnlstenng contracts will be substantially lessened upon the 
implementation of competitive pnce bids for dispatch, payment of generators based on the 
marpa l  pnce-bid, and lmplementatron of the wholesale market hcenslng system With the 
pnce-bid system, a straghtforward payment and incentive for energy generation and sale can 
be included ln Agreements, and t h s  would elimnate or reduce the need to negotiate either 
fixed payments, or to audit or otherwise try to control the generator's costs Ths  is only one 
of the reasons why the price-bid system will be implemented as early as possible rn the 
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transition penod Properly structured Agreements wth profit incentives that reward efficiency 
can have two addibonal positive effects 1) they can build support among generators to 
participate in the wholesale market and 2) they can reduce power costs 

Early in the transition, RAO EES Rossii will work wth representatives of generators and the 
FEC to beg~n worhng out the detals of the pnce-bid system and related contracting 
principles A considerable degree of emplncal analysls is needed to support t h s  process In 
add~tion, the pnce-bid system must be supplemented with other contrachng mechmsrns, e g , 
for hydro facllitles and for a range of ancdary servlces such as s p m n g  reserve, cold-start 
reserve and other servlces needed for reliability Also to be addressed is how to best 
implement the pnce-bid system for exlsting thermal generators Ths  IS currently comphcated 
by the depressed level of demand and exlstlng structure of the generation sector (charactenzed 
by a large number of ind~mdually owned and operated power plants) 

The second issue -- the effect of intenm contracts and longer-term Agreements on investment 
values for premously state-owned assets -- is a matter of pubhc pohcy Investment values that 
support pnvatizabon and ongolng financial mability must be balanced wth  corresponding 
tanff levels and costs to consumers Because potentrally hundreds of Agreements must be 
consummated, t h s  issue wll anse often Its resolution also affects the motivation of assets 
owners to support the restructuring plan Establishng a pohcy to resolve th s  issue and 
adopting contracting guidelines is therefore essential RAO EES Ross11 will take the imtlative 
to orgmze the relevant government agencies on ths  task (see Section 3 7) 

In the reformed market-based system, exlsting and new generators w11 operate in the 
wholesale market under the same basic Agreements An exception mght be that the profits of 
some exsting generators may be contractually constraned, but the need for and advisability of 
such contractual hmtations (except for hydro plants) have not as yet been empincally 
demonstrated or subjected to ngorous economc policy evaluation 

New generators may enter the wholesale market in two basic ways 1) by secunng a license to 
participate and operate in the pnce-bid spot market independent of a RAO EES Rossii 
competitive procurement, or 2) by bidding in response to competitive procurement programs 
admmstered by RAO EES Rossii on behalf of the wholesale market In either case, the new 
generator's potential profits will be a function of market conditions and its competitive cost 
position 

Until the pnce-bid system is in place, however, a proxy for the margnal generator's hourly bid 
is required to accommodate potential new generators that mght operate 1n the spot market 
Ths  will be accomplished by paymg new generators the hghest vanable cost of the marpnal 
generator(s) for each hour Ths vanable cost IS detemned by the marglnal generator's intenm 
contract or by the lnterun pnce regulation until bidding is implemented In the reformed 
market-based system, the margmal generator's bid wll set the hourly pnce 
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3 5 4 Contracts W ~ t h  New Power Plants Outs~de the Wholesale Market 

An add~tional element of competition is ~ntroduced if Energos and large end-users also 
support new power projects by contractmg wth power developers and generating cornparues 
Since the Energos have the ultimate responsibility to meet their obligation to serve, 
establishing arrangements where they (and large users) can contract directly w th  new power 
suppliers is a valid policy Dunng the transition, provisions wll  be developed to support thls 
policy In developing these provlslons, every effort wll be made to retam the key feature of 
the wholesale market the sale of the new plant's energy through the market under the pnce- 
bid system Wholesale market pncmg, settlements and operatmg procedures must account for 
and accommodate these "outside-the-market" arrangements 

Another important form of contracting outside the wholesale market is pnce hedge contracts, 
also known as contracts for differences These allow buyers (e g , Energos) and generators to 
enter into contracts to manage pnce volatihty for elther or both parties Ths form of 
contracting is anticipated to develop outside the wholesale market to meet the needs of 
participants, but wdl not affect the operation of the market itself 

3 5 5 Implementing Generator Price B ~ d s  and the Dispatch System 

Ths is a key activity and wll be accomplished as early m the transition as possible 

t It promses the qu~ckest efficiency gans 

t It greatly s~mpl~fies the negotiation and adrmmstration of power purchase 
contracts wth  exlsting and new generators 

t It simphfies economc dlspatch 

Generators in the wholesale market are currently dispatched according to a "ment-order" 
based on each generating umt's fuel consumption The ment-order calculation does not 
account for fuel pnces Ths is not the same as dispatchng on the generator's vanable costs, 
whch would include the pnces of the fuel inputs Thus, the current system is not achevlng a 
least-cost dispatch 

At a rmmmum, early m the transition penod all generators m the wholesale market wrll be 
dispatched by vanable costs Ths requlres that fuel pnces be Included In vanable cost 
calculations along with any additional vanable operating and mantenance costs 

USAID - RAO Power Sector Restructuring - Phase 1 



These cost data must come From power plant operators, who possess accurate information on 
fuel pnces, conversion efficiencies and other cost factors that must be assembled for each 
generator A system must also be established to mantan the accuracy of these data as their 
values change Assembling and mantarung accurate vmable costs for generators is a major 
challenge 

A solut~on to t h s  problem is to Introduce the generator pnce-b~d d~spatch system as quickly as 
possible As described m Chapter 2, the competit~ve bidding system sets up strong incentives 
for plant operators to provlde accurate vmable cost information, (1 e , thexr bids) on an hourly 
basis No system of data collection, updating and momtomg wdl be able to match the 
timeliness and accuracy of a properly implemented bidding system The possibility of quickly 
implementing biddng, at least in parts of the system, places pnonty on completmg the 
necessary empincal analyses (see Semon 3 5 6 below) 

A longer-term activity dunng the transihon stage is to upgrade automated control, 
commumcations and dispatch (ACCD) capabilities These improvements will involve the 
installation of new hardware, software, and cornmumcations equipment, and the replacement 
of emstlng morutonng and control equipment at substations and generators The herarchcal 
structure of the emsting dispatch system d l  be retuned (a single dispatch center coordinating 
the actions of seven regonal centers), but the level of automahon m each center and the "real- 
time" commumcations capabilities between these centers and the system's operating assets 
would be enhanced The new system would have a "distnbuted archtecture" that more easily 
pemts  power plants and substations to be added as the electric power system moves through 
the transition stage 

3 5 6 Emp~r~cal Analyses 

As Russia moves ahead to the next phase of transition, it will become lncreasmgly necessary 
to support decisions and implementation programs wth solid emplncal analyses 

Fortunately, important progress has been made to establish ths  capability The Russian 
Electnc Power Sector Market Operational and Financ~al Framework (REPMOFF), a p l m n g  
and analytical model developed under the current pnvatlzation work, enables many of the 
needed emplncal analyses to be conducted In particular, some of the issues that can now be 
investigated empmcally include 

What would the current and projected wholesale rates based on exlstmg 
generator average costs for markets bullt around exlstmg regons or a 
combination of regons, and how do these change under alternative policies for 
generator profits? How do these change if world energy pnces are 
implemented m the Russia. power sector7 
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+ What wll the current and projected wholesale rates be based on exlstlng 
generator marginal costs and a pnce b ~ d  system for markets built around 
exlsting regons or a comb~nation of reglons, and what is the level of generator 
profits? How do these change if world energy pnces are ~mplemented In the 
Russ~an power sector' 

What IS the potential degree of competit~on by reglon, e g , is there a suffic~ent 
number and hversity of generators? 

F Is there transmssion congestion, and how does the removal of congestion or 
Increases m mter-regonal transmsslon capaclty affect the marginal costs of 
power supply by region? 

t Is the approach to the reformed market-based system equally applicable to all 
reglons or wdl modificat~ons be required to account for the sue, generator 
makeup, or other charactenstrcs for any parhcular regon? 

The answers to these questions wll be valuable in such actlvlties as ~mplement~ng the 
generator pnce-bid system, desigmng wholesale rates, malung tradeoffs between efficiency 
and rate levels across regons, structuring and negotiating long-term contracts, and deciding 
on the desired structure for the generation sector 

3 6 MAKING THE RETAIL MARKET MORE COMPETITIVE AND EFFICIENT 

Dunng the transition penod, many important changes must occur at the retal market level 
(defined as the Energos and their customers, includmg large end-users that mght contract 
directly with the wholesale market) 

One of the more signtficant changes is the sale of electncity generated by Energo plants on the 
wholesale market and the subsequent focus on the distribution knction (discussed m Sect~on 
3 4) Other mportant changes concern commerciahzat~on and Investment promotion, large 
customer programs, transmssion wheeling and energy effic~ency 

3 6 1 Commerclaluat~on and Investment 

Nme Energos are currently 100% owned by RAO EES Ross11 In the remauung Energos, 
RAO EES Ross11 owns 49 to 5 1% The other shares of each Energo are held by some 
combination of the workers at the Energo and other shareholders 
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RAO EES Ross~i's ownership of the Energos wI1 be substantially reduced dunng the 
transit~on penod, startlng wth  1999 The development and implementation of an Investment 
promotion program mclu&ng the sale of Energo shares wdl be an important pnonty in the 
transitlon stage (Sechon 3 7) 

However, a sigruficant hurdle wlll be to cornmerclal~ze thls large number of geographically 
dispersed enterpnses that must assirmlate a wde  range of management shlls and learn how to 
operate independently ~n a new and competitive enwronrnent The Energos must estabhsh the 
abil~ty to collect payments from their customers, generate Internal finds for mvestment, rase 
capital in external markets, and cultivate professional investor relahons and Investment 
promotion The success of RAO EES Rossii's lnvestment promohon program to &vest 
Energo shares wll depend In part on effectively estabhshmg these capablllhes at the Energos 

The need to develop expertrse w t h n  Energos wll undoubtedly vary, some Energos may be 
ready for stand-alone commercial operation soon Others may requue extensive development 
These questions wrll be resolved for each Energo Then a comprehensive plan and schedule 
wll be prepared to acheve theu effective commercial~zation 

Part of such a plan will be an evaluation of whether seelung foreign strategic partners for 
Energos through investment promobon should be pursued Thls approach mght more quickly 
establ~sh the needed commerc~al management capabilities at selected Energos 

3 6 2 Large End-User Programs 

Dunng the transit~on, three changes at the Energos regarding large users wll be sigmficant 

First, conditions wdl be created at the Energos to allow theu large customers to contract 
directly w~th the wholesale market for power supplies and to pay the Energo a use-of-facihties 
charge for movlng thelr power across the local network Thls requires each Energo that serves 
such customers to develop a local network wheelmg tariff, and establ~sh condit~ons and 
procedures for its large customers to take the wheeling servlce The FEC wdl issue pollcy 
guidelines and directives on establishng retad wheellng services The Energo's rates and 
policies wll be subject to the approval of the local REC However, a large end-user that 
believes its retal wheeling costs are u d a r  and discmnatory may appeal the rate to the FEC 

Second, as the transitlon progresses, the Energo wd1 see more accurate pnce signals fiom the 
wholesale market, m particular how power costs vary over the penod of a day Ths enables 
the Energo to implement tlme-of-day rates for any customer that can jus* m s t a h g  the 
necessary meters 
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Thrd, the Energo may find ~t necessary to requlre very large users to slgn long-term contracts 
d they elect to be served by the Energo Ths  helps protect the Energo from the nsk of 
contracting for long-term capacity to serve the large use customer wthout havlng a 
corresponding comrmtment from the customer 

Those Energos that own and operate trmmssion f a c h e s  that are also needed by the 
wholesale market operator to move bulk power supphes, wdl make these facilities avadable 
through transmission wheehg tariffs These tarrffs wll be prepared and filed w t h  the FEC 
The FEC wll have approval and oversight authority for transmission access and pncmg 

3 6 4 Energy Effic~ency 

With more accurate pnce signals fiom the wholesale market (tune-of-day costs, demand and 
energy costs, hourly spot market pnces), the Energo can deslgn and unplement more accurate 
rates for its customers to promote the efficient use of electnclty The wholesale market also 
prov~des a convement measure of the value of saved energy and capacity, whch can provide 
the justification for a range of Energo-sponsored energy effic~ency and load management 
measures 

3 7 FINANCE AND INVESTMENT 

Attracting domestlc and forelgn capltal to finance the rehabilltation and expansion of Russia's 
electnc power mdustry is an essential goal of the restructuring and pnvatlzation plan In the 
past, the electnclty industry rebed on government appropnahons to meet its capital needs 
Ths source of financing has all but ceased The industry must now rely on hnds generated 
internally whde it stnves to develop sources of external capital RAO EES Rossii, generating 
compmes and Energos must become financially vlable lf they are to survlve and grow Thls 
requlres adequate capitalizations, healthy cash flows, and a facdltating regulatory 
enwonrnent 

Certam of the conditions that adversely affect finance and investment m the power sector are 
macro-economc m nature RAO EES Rossn, other mdustry participants, and regulators 
cannot udaterally resolve or memngfblly influence these condibons Fortunately, progress is 
being made m the broader economy in addressing macro-issues 
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Thls report focuses instead on those hgh-pnonty transition stage imtiatlves that are more or 
less w i t h  the pumew of RAO EES Rossii, regulators and industry enterprises These 
lmtiatlves deal w th  

t customer non-payrnent and rece~vables management 
t regulatory policies 
t accounting and investor disclosure 
b investment promotion 
b financ~al tramg 

Each of these is discussed below 

3 7 1 Customer Non-payment and Rece~vables Management 

Accounts receivable collecbon is an urgent issue requinng the adoption of new busmess 
practices 

The revenue generating potenhal of the power sector is large At an annual consumption level 
of approximately 900,000 GWh and the June 1994 system average retad rate of 43 8 rubles 
per kwh ($0 023 at prevding exchange rates), the sector's total annual revenue potential is 
around $20 bill~on The exact magmtude of the payments problem is not known However, it 
is estimated that the industry's collections fall in a range wth  a low of $10 billion and a hgh of 
$16 billion, creatmg a shortfall of between $4 and $10 bdlion The elirmnation of t h s  shortfall 
is the most important and largest source of capital in the near future 

The imrned~ate focus in the transition stage ulll be on the industnal and agncultural customers 
that account for a hlgh propomon of receivables owed to Energos Although the amount 
owed by residential customers is also large, collecting these receivables requires a 
d~sproportionate effort at t h s  point 

The pnmary transition stage imtiative to address the non-payments problems is to improve the 
accounts receivable management at Energos Ths involves a two step process 

RAO EES Ross11 and one or two pilot Energos w11 develop a model approach 
for accounts receivable management, mcluding orgaruzational structure, and 
policies and pramces for customer servlces and collections The model 
approach wdl focus on large customers, but wll be generally apphcable to all 
customer types New programs and pohcies wll address 1) late payment 
charges that fblly reflect inflation and include penalties, 2) discounts for tlmely 
payment, 3) secunty deposits for slow paylng customers, 4) level billing 
programs to reduce seasonality of cash flow, 5) theft of servlce, 6) use of debt 
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management tools including consolidated statistical reporting, performance 
measures and software, 7) management mcent~ves, and 8) infonna~on 
technology 

REC partlcipatlon in each pilot Energo w11 be encouraged The RECs can be 
instrumental in establish.~ng policies and rules on collectmg accounts and 
t emna t ig  servlce These rules rmght include an expanded semce 
disconnection authonty, a polrcy settlng forth the terms by whlch RAO EES 
Ross11 and Energos are required to serve customers, and the obhgations of 
customers to pay for servrce in a tunely manner 

2 The model program wll be Introduced and promoted to all Energos on a 
pnontued basis, w t h  those Energos suffemg the most severe non-payments 
targeted first Setting these pnonties d l  require analyses of accounts 
receivable by regon and Energo, and by type of servlce (drstnct heabng versus 
electricity) Regonal tramng wdl be the primary means of expanding the 
model program to other Energos RAO EES Rossu wll also serve as advisor 
to the Energos m the development of accounts receivable policies and the 
execution of credit and colle~tion strategies formulated wth  the model 
program 

3 7 2 Regulatory Pol~c~es 

Just as important as customers paying their bllls, enterpnses must be able to set pnces that 
produce enough profits and dlwdends to attract financing and investment on reasonable terms 
The rates and policies that affect the financing capabilities of enterpnses and the attractiveness 
of these enterpnses as Investments are largely deterrmned by the FEC (for RAO EES Rossii) 
and the RECs (for Energos) 

It IS cntical that the inter-relatlonshp between regulatory practices on the one hand, and the 
avarlabllity and cost of capital and sector investment values on the other, be thoroughly 
understood by RAO EES Rossil, Energos, FEC and the RECs A task force composed of 
representatives from each of each of these groups should evaluate regulatory impacts on 
finance and investment, and attempt to develop policy guidelines on 

w allowed profits on regulated actiwties, differenhated by former state assets 
versus new Investment 

w divldend payments to investors 
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b capital structures and steps that can be taken jointly by the enterpnses and the 
regulators to secure debt financing 

b depreciation allowances for rate detemnation purposes 

The impact of regulation on investment values in the power sector has another tlmely 
relevance dunng the transitlon stage when firther pnvatlzation wll occur Regulatory 
practices affecting power rates and allowed profits on prevlous state assets wlll m large 
measure detemne the proceeds that the Russ~an Government will receive fiom pnvatmtion 
sales For example, the government IS now p l m n g  to sell a 10% block of RAO EES Ross11 
stock (representing apprownately 5% of the power sector) At current pnces, this stock sale 
wll fetch about $140 d o n  In contrast, the depreciated replacement value of RAO EES 
Rossii's generabon ho lhgs  is hkely m the $30 to $50 bllhon range, and 10% of t h s  value is 
$3 to $5 billion The depreciated replacement value of RAO EES Rossii's transrmssion and 
distnbution holdings mght approach the generation values Since RAO EES Rossu has no 
debt, the contrast in values IS extreme $140 d l l o n  (10% of RAO EES Rossu based on the 
market pnce of stock) versus as much as $5 bllhon or more based on depreclated replacement 
values Large scale sale of RAO stock under exlsting conditions should not be made at t h s  
time because it is financially damagmg to the Government of Russia 

The polnt is not that depreclated investment value is an efficient benchmark, rather, the point 
is that efficient market-based generation pnclng wll undoubtedly yleid hgher mvestment 
values than currently preval 

The government can capture hgher pnvatlzation values through pncing the power services 
provided by assets (generabon, transrmssion, distnbution) But of course hgher stock values 
and pnvatlzation proceeds mean hgher electncity pnces for consumers Ths  is an mportant 
pubhc pollcy trade-off that the task force should carehlly evaluate and understand 
Estabhshng more confomty between the true market value of electncity and the underlying 
assets on the one hand, and stock pnces on the other mght represent good pubhc policy 

3 7 3 Accounting and Investor D~sclosure 

The entire sector has much work to do to improve its accounting and financial disclosure 
Early in the transition stage, two mbatives wll receive hgh pnonty adoptlng a wform 
system of accounts (USOA) and prepanng a comprehensive RAO EES Rossii prospectus 

Unrform System of Accounts Both the transitlon stage and reformed market-based system 
will require rel~ance on ulllform cost and accounting data that do not currently exlst in Russla 
A USOA is required It should be responsive to three major uses 1) supportmg the decisions 
of enterprise managers on the full range of operating, investment and control acbvities, 2) 
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disclosmg the performance and status of the enterprise to investors, and 3) sett~ng of rates and 
other decisions by regulators 

RAO EES Ross11 ~ 1 1 1  work with the FEC to expehte the adopbon of a USOA for the power 
sector To the extent possible, an exlsting USOA from another country w11 be adapted to 
Russian requirements The FEC must order its adoptlon by all entlties that it or the RECs 
regulate and set the schedule for implementation The Law on State Regulation of Electncity 
and Heat Tanffs of the Russian Federation provides that the FEC set a srngle system of 
accounts for aU energy-supplymg orgmzations 

RAO EES Rosszz Prospectus A 1 1 1  prospectus will be prepared for RAO EES Rossii Ths  
will sewe several purposes Frrst, it wll be essenbal to support efforts by RAO EES Rossii to 
rase capital, ~ncludmg sellmg addibonal shares The process of prepanng the prospectus ulll 
prowde invaluable t r m n g  on a key acbvlty that wdl be repeated many bmes m the future, not 
only for RAO EES Rossir, but also for the Energos and generatmg compames Since RAO 
EES Rossii IS a pmcrpal owner m these other power sector entibes, a has a strong Interest m 
malung its expefise m prepanng a prospectus more broadly avarlable 

3 7 4 Investment Promot~on 

Investment promotion activltres wll be stepped up dumg the transitron stage Ths  has several 
benefits It supports the transibon program by conbnumg to attract domestlc and foreign 
Investment It prowdes valuable feedback to Russia and power sector enbbes on the urgency 
of addressing investment obstacles It keeps Russia informed of the requirements of foreign 
investors, and helps power sector enterpnses learn how to better negotiate and contractually 
structure pnvate sector transactions As the transition progresses, promotion to Russian 
investors wll also become increasingly important 

A drversity of Investors and projects wdl be pursued because it is not possible to know with 
certanty whch types of investors are most llkely to matenahze One area for ob tmng 
investment funds is through the sale of shares in power sector enterpnses, including 

b Sale of RAO EES Rossii common stock 

b Sale of shares in generation 

b Sale of shares m the Energos 

b Investment m specific projects (particularly new generation, major renovation 
of exlstrng generabon, and new transmssion) Ths wll involve the 
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identificabon and assignment of pnonties for specific projects that can be 
offered to internabonal power sector developers andlor strategic partners 

The adoption of project financing concepts to the Russian power sector wll also be pursued 
through RAO EES Rossii's investment promotion actiwhes 

3 7 5 Financial Train~ng 

Successful implementation of the restructuring and pnvatuation transmon 4 1  reqwe that 
RAO EES Rossu, the Energos and the generating compmes equlp themselves w t h  the tools 
of modem corporate financial management RAO EES Rossu wdl seek further t r m n g  for its 
own stafF and help orgamze and dehver tramng for the Energos and generatmg compmes 

The areas where t r u m g  is needed Include 

b capital budgetmg and financial p l m n g  

t accounting principles and practices 

t financial strategies for secumg debt and equity (including financial disclosure, 
corporate governance pohcies, securities management, strategies to enhance 
the value of the enterpnse, mternational financing opportunities and methods, 
and methods of debt hancmg) 

b corporate financial pohcies (e g , dilution, capltal structure, and diwdend 
payout) 

Tra111ng is discussed fbrther m Sechon 3 9 

There are certan pnnciples that should guide the building of the regulatory system First, the 
system should support the transition to a market-based economy That is, it should employ 
profit incentives instead of dlrect regulation wherever practical, encourage compehtion 
wherever possible, and prevent the abuse of the market power where compehbon IS not 
workable Second, regulation needs to acknowledge the central role that RAO EES Rossu 
must fill dunng the early years, but provlde for an evolu~onary change in that role as the 
wholesale market is estabhshed, as RAO EES Rossll disposes of its Energo and generation 
ownershp, and as other power sector enterpnses mature Thrd, the regulatory system should 
build on the current federal-regional system wherever possible 
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The current regulatory system is already posit~oned in many ways to facilitate the transition 
process However, building adequate staff expertise is a major requirement and c e m n  
additional authontles wd1 be needed Ths semon first revlews the current regulatory structure 
and authonbes It then bnefly d~scusses those changes most needed early in the transition 

stage 

3 8 1 Present Regulatory System 

The hncbons of the principal state agencies m regulatmg the activities of electnc power 
sector enterpnses are d~scussed below 

Mznrstry of Economy~znzstry of Fuel and Energy The Muustry of Economy (MOE) and 
the Mmstry of Fuel and Energy (MFE) exercise policy and management roles The MOE 
establ~shes pncing pohcy for all wholesale and retrul transamom through its C o m t t e e  on 
Pncing Pohcy 

There is currently no practical hcensmg of plant operabon or construction The MFE 
mantans control over the techcal aspects of operation and momtors safety through its 
Office of the Chef State Inspector, whch has the authority to shut down any power plant for 
violations of safety cntena There is currently no concept in place of hcensmg enterpnses to 
participate m the wholesale market 

The Councll of Mmsters has estabhshed Independent regulatory bodies to handle wholesale 
rate-malung (the Federal Energy Comss ion  -- FEC, located m Moscow) and retrul rate- 
malung (Regonal Energy Comrmssions -- RECs, located m each of 72 separate energy 
regions and the cities of St Petersburg and Moscow) 

Federal Energy Commrsszon The FEC was established m 1992 pursuant to the Act of the 
Councll of Mmsters No 493 The FEC currently compnses twenty members, including 
representatives fiom the government and the pnvate power sector The members of the 
Comss ion  are appointed by the Russian pnrne mmster and serve udmted  terms They can 
be recalled at any tune The federal government bodies represented on the Comrmssion are the 
W E ,  Riulways, Comrnumcations, Labor, Finance and Agnculture The Mmster of Economy 
serves as the FEC c h m a n  The president of RAO EES Ross11 is also a member 

The FEC has mamtamed no permanent staff and has had no budget The members have had no 
routme fiindom and have not been requued to meet on any penodic basis The FEC's 
members have not been compensated for theu servlce Under the direction of the Council of 
Mmsters, the FEC's orgamzabonal and techmcal activlty has been provlded by the MOE 
exclusively As a result, the FEC has been subordmated to the MOE fiom the standpoint of 
pohcy-makmg and admmstration 
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Currently, the FEC has two official fbnct~ons 

Regulatzng wholesale e l e c ~ ~ c  power rates, whch mcludes transactions 
between a wholesale power producer and RAO EES Rossii, between a 
wholesale power producer and an Energo, and between an Energo and RAO 
EES Rossu Flxed charges payable to RAO EES Ross11 by Energos for 
orgamzation and development of the IPS are approved by the FEC To the 
extent that these current regulatory pracbces are adequately authonzed by the 
previously cited Mmstenal Acts and promulgahons of the Muustry of 
Economy, ~t would appear that the FEC mght currently have broad enough 
authonty to regulate the market-malung and pncmg features of the wholesale 
market as envisioned m t h ~ s  report, and related issues 

b Actzng as arbztrator of dzsputes at  the regronal level, where it 1s authonzed to 
make decisions regardmg retal rates to customers when there IS a lspute 
between a customer and a REC or an Energo 

The FEC also establishes the methodology for settmg tmffs, whch are followed by the RECs 
Whether t h s  authonty could be extended to reqwe the Energos to use a urnform system of 
accounts is not clear 

Some of these features of the FEC are c h a n p g  rather soon In March 1995, President Yeltsin 
signed a decree whch transforms the FEC fiom a "volunteer" group concerned only w t h  
power sector pncmg issues at the wholesale and RAO EES Rossii-owned asset levef, mto an 
Independent regulatory agency with five full-tune comssioners (nomations are now being 
gathered) 

Regzonal Energy Commzssrons The Law on State Regolabon of Electricity and Heat tanffs 
provldes the legal bas~s for the 74 RECs 

In principle, the RECs are rate-makmg o r g m t i o n s  whose members are approved by the 
local government Each regon IS authonzed to estabhsh a knd to pay for the rate-malung 
work involved 

The RECs are authonzed to approve sales by Energos and re-sellers to customers, and sales 
fiom Energos to re-sellers 

3 8 2 Legislat~on and Changes to the Regulatory System 
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THE RUSSIAN POWER SECTOR'S TRANSITION 3-4 1 

The transition requires that a legslative basis be established for the structure, operation and 
regulation of the power sector Thls legslabon would bulld on the current federal-regional 
framework through establishng authontles, pohcies, and legal bases 

The most cnbcal legslative acts that are needed as soon as possible m the trans~tion are 
surnmarrzed below 

Fundamentals of Legal Regulatron of Federal Power System (Law on Federal Power 
System) The purpose of thls legslabon IS to define the Federal Energy System whch, m 
accordance wth  b c l e  7 1 of the Consbtubon of the Russlan Federabon, 1s wthn the 
junsdicbon of the Russlan Federabon and whc4 m accordance wth  h c l e  76 of the 
Conshtubon, is governed by federal laws vahd throughout the Russian Federatron 

Legal Baszs for Tanff Regulatzon The Law on State Regulation of Electncity and Heat 
Tanffs has been adopted by the State Duma Ths Law detenmes the basic principles for 
state regulation of electnc~ty and heat tmffs, ensures customers the transparency of the rate- 
makmg process m the power sector, and provldes for access by customers to associated 
documents and lnformat~on Ths legslation provldes for a balancmg of Interests between 
electncity supplying o r g w t i o n s  and customers It also provldes the requrred legal bass for 
the FEC's actlvlties and for the poss~bllrty for any affected party to lodge cornplants aganst 
the FEC (through the Russ~an Arbitrabon Court) 

The Law provldes, on the one hand, for a smgle methodologcal bass for electricity and heat 
tanffregulation through the Russlan Federabon and, on the other hand, ensures the nghts of 
the Subjects of the Russian Federation to set rates for customers in thelr area of operations 

The Regulatzon of the tMrolesale Market Ths legslatlon would establish the legal pnnc~ples 
for the operat~on of the wholesale market It would establish the basic structural, operating 
and pncing framework of the wholesale market and requrre all generators to parkipate m that 
market It would apply nationally and preempt any regonal laws and regulabons affecting 
wholesale market structure and pncmg It would provlde policy direcbves and empower the 
FEC on a broad range of wholesale market issues, e g 

w On spec@ng the conditions under whlch a sigmficant generator may be 
exempted from partrc~pating m the wholesale market Ths authonty would 
apply to both extsbng generators and generators to be built m the future, 
regardless of ownershp 

On hcensmg enterpnses to partlclpate in the wholesale market Ths authonty 
would be broadly estabhshed, mcluding the authonty to l~cense the system 
operator, the wholesale market orgamzatlon, the settlements o r g w b o n ,  
transmssion entibes, distribution enterpnses, and other entities to ensure 
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unbrased and efficrent fblfillment of these cntical fbnctrons, and to require that 
these be performed by truly rndependent enbties $deemed necessary by the 
FEC 

b On conducting ivesbgations into anb-competitrve allegatrons or at its own 
mtiative, revokmg l~censes on the bass of anti-compebt~ve behavlor, and 
refemng cases of anti-compet~tlve behavlor that it cannot resolve to the Anti- 
Monopoly Comauttee 

The legslabon would requlre the effecbve separabon of the generabon busmess from 
distnbutron under gurdellnes and conditions set and enforced by the FEC 

Rules and Procedures for Lrcensrng and Enforcement Ths legslabon would establish the 
legal principles by whch market sector partmpants would be authonzed to operate It would 
provide the legslatwe basis for the content of hcenses for all entibes m the sector 

Regulatzon of the Retarl Market It is necessary to adopt a legslative act regulahng the 
relations between suppliers and consumers of electnc power and specrfymg the crvll code and 
other legslative acts 

Unrform Drspatch of the IPS When dispatchmg the IPS of Russia, the interest of all 
pmcipants m the wholesale market must be taken into account A law is required to regulate 
these relationshps 

Law on Responsrbrlrtzes for Non-payment and Late-payment of Electncrty and Heat Brlls 
of Electncrty and Heat Customers 

RAO EES Rossii and the FEC should form ajomt "legislative warlung group" to develop the 
detals of these legslative packages and seek passage of the legslation 

3.9 Training 

IIE and IDEA, worlung wth RAO EES Rossu and the restructuring team, have prepared a 
proposed traumg plan for the next year of the transition Ths t r m g  plan is summarized m 
Table 3 1 The plan is based on the pnonties of the transibon stage It also includes workmg 
with RAO EES Rossii or some other orgamzabon designated by RAO EES Rossn to carry the 
t r m n g  effort to all needed orgatmations 
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Dunng 1994, the majonty of I-country tramng was conducted m Moscow Golng forward, 
trarung would be held in certiun regions as well m order to allow more people in the power 
sector to pmapa te  m the tramg 
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Table 3 1 
Preliminary Trarnlng Courses 

Course Description 

GENERATION T k  course will enable a partrctpant to understand the financial and operat~onal aspects of 
pnvate non-regulated generauon compmes, spotmarkets, capaclty and energy sales, contracts, expansion 
phmng, operations and nlamtenance plannmg, fuel purchases and fuel management 

TRANSMISSION This course will enable the pamclpant to understand lssues related to the management of a 
pnvate, regulated transmsslon system, oblrgauon to serve, spot-market operatrons, financial records and 
settlements for transachons, system expansion, wheelrng charges, and regulatory aspects 

DISTRIBWION Thls course wdl enable the part~clpant to understand tssues related to the operahon and 
management of regulated drstnbutron compames, obkgation to serve, compehhve purchases of capacity and 
energy, spot-market purchases, financial settlements, compeuhon, self-generabon, sohcltabon for power 
purchases, and the operaboon of the proposed Russlan wholesale market 

REGULATORY SYSTEMS This course WIU enable the parttcqmt to understand the funcuom of regulatory 
systems, mcenuves developed and promoted by regulauon, customer service complamts, pubhc h e w s ,  rate 
making, tnflahon adjusttnents, fuel component of M, allowed rates of return, requrred generam reserves, 
system expansion, envrronmental concerns, and leastcost plammp: 

FINANCIALMANAGEMENT This course wlll enable the partlclpant to understand how to work wlth 
commerc~al banks, development banks, and other rnvestment orgarmatrons to ralse debt and eqwty for electnc 
power sector projects (Note Tlus course may be elmmated as a stand-alone course and integrated with the 
above courses ) 

IN~TUTIONAL BUILDING OF TRAINING Three courses will be offered to a group that wdl assume 
responsiblhty for traumg more broadly m the sector 

INTERNSHIPS A certam number of mternshlps (up to two months) will be offered for RAO EES Ross11 
employees to work with U S compmes to learn the functions of finance and stockholder management 

Locat~onlStudy Tour 

Two-week course, offered m 
Moscow and Krasnojarsk 

Study tour of 15 persons 

Two-week course, offered m 
Moscow and Krasnojarsk 

Study tour of 15 persons 

Two-week course, offered m 
Moscow and Krasnojarsk 

Study tour of 15 persons 

Two-week course, offered m 
Moscow and Krasnojarsk 

Study tour of 15 persons 

Two-week course, offered m 
Moscow and St Petemburg 

Study tour of 15 persons - 


