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DRAFT
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STRATEGY FRAMEWORK FOR ENERGY EFFICIENCY IN RUSSIA

1.0 Description of Assignment

The objective of this assignment was to prepare a strategy for USAID to use in identifying
the most effective areas for cooperation in improving energy efficiency in Russia. The
primary output of the assignment was to be a report establishing a "strategy framework for
energy efficiency in Russia" ... taking "into account both Russian Federation policy
objectives and U. S. Government policy goals in proposing and justifying energy sector
policies and interventions as well as energy efficiency policies and programs that would
provide the greatest leverage for USAID's resources. "1 The assignment was limited with
respect to both budget and time, and thus the effort focussed primarily on developing a
strategy framework wherein specific objectives and projects could be added or modified later
as additional information was collected.

During the course of developing the strategy framework, several outputs were generated
which should prove useful to subsequent discussions and analysis. These were:

• Energy Efficiency Bibliography - A large quantity of data and studies were
collected relating to energy efficiency in Russia. The collected materials are
perhaps the largest and most current collection of such materials currently
available. A bibliography of the materials in contained in Appendix 1, and
hard copies of the entire set of materials were provided to AID/NIS/Office of
Energy, Environment and Technology (EET).

• OECD Energy Efficiency Projects Data Base - In order to help define where
USAID should target its resources, a survey was conducted to determine
where other donor agencies, multi-lateral development banks, and others were
currently active or planning future activities. The projects identified, both
those currently underway and planned, were compiled into a data base using
the OEeD project description format. A printout of the contents of this data
base are contained in Appendix 2.

• Analysis of Energy Conservation Potential - The amount of energy that can
be saved in various areas is a key factor in formulating a strategy. Several
tasks were conducted to determine conservation potential. First, the best
available data characterizing energy consumption was reviewed, analyzed and

EEP Activity Initiation Brief, "Energy Efficiency Investment Planning and Policy", AID,
Office of Energy and Infrastructure, June, 1993
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compared. A composite of the best available data was used as a baseline for
analysis of conservation potential. Second, inventories of equipment were
reviewed and analyzed in order to provide a basis for determining technical
efficiency potential. Third, various studies of the efficiency potential were
reviewed and improved estimates derived. This work was conducted under
subcontract by the Center for Energy Efficiency (CENEf) in Russia and is
contained in Appendix 3.

The report which follows is divided into two parts: 1) a strategy framework, which includes
relevant background information, a discussion of strategic considerations, and the
presentation of strategic objectives; and 2) proposals for achieving the strategic objectives.

2.0 Strategy Framework

The purpose of a strategy framework is to provide both sufficient information and analysis as
well as relevant conceptual models to allow for the formulation of an effective strategy and
appropriate objectives. Each of these areas is covered briefly below.

2.1 Background

The current macroeconomic and energy situation of Russia has already been described in
various reports, many of which are included in the document collection that forms part of
this report. A number of specialists have catalogued the problems of the former Soviet states
and when taken together the prospect is daunting. Russia is under international pressure to
retrofit and/or shut down unsafe nuclear reactors and to reduce its environmental emissions.
It is under intense domestic pressure to create economic growth that benefits the whole
population. Energy efficiency can contribute to all of these goals. At the same time we must
recognize that many, if not most, of the barriers that obstruct implementation of energy
efficiency programs originate outside the energy sector. Therefore, care must be taken not to
saddle energy efficiency objectives and programs with the task of solving the much larger
problems in the macroeconomic or socio-political spheres, e.g. changing the mix of industrial
activities.

We believe that there are some areas of energy efficiency that are more amenable to direct
action by USAID than others in the current climate of political and economic turmoil, and
we will be emphasizing these. Energy price reform is an exception, because even though it is
part of the much larger issue of overall price reform, it is an issue that will undermine all
other efforts to achieve energy efficiency if it is not addressed successfully.
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Russia has been called the Saudi Arabia of energy efficiency2, and the reason for this may
be seen by comparing one bottom-up estimate for the technical potential for energy efficiency
cited in the CENEf Report, which is 515 Mtoe, of which 397 Mtoe was estimated to be
economically realizable by 2005. Set against the GECD's total final energy consumption
(TFC) in 1990 of 2,862 Mtoe, the potential for Russia does indeed justify the analogy with
Saudi Arabia. The energy intensity, already poor in 1990, has since increased by 34 %
despite declining economic activity (CENEf Report). This results from rigidities in the
infrastructure and economic system, as well as from the fixed levels of energy consumption
in any industry that are independent of output unless plants are closed entirely.

The Russian Government has enacted an "Energy Conservation Program for Russia", which
in most respects is very general. It does set out the main policy directions as follows:

• Improve price system for primary energy and products
• Develop regulatory systems for production and energy use
• Establish federal and regional energy management authorities
• Establish federal and regional non-budgetary funds for energy efficiency

projects.
• Improve tariffs for electricity and heat, and improve methods of charging for

energy savings (sic).
• Training managers and engineers for energy conservation

Six top priority programs have been announced by the Russian Government comprising 156
projects and requiring Rb 300 billion (1993 prices) over periods ranging from three to seven
years. These programs suggest a policy concentration on maximizing oil and gas exports:

1. Reduction of own-use of energy in refineries, 1993-2000
2. Loss reductions in product preparation, storage and transportation. 1993-2000
3. Improvements in efficiencies of gas compressor stations. 1993-2000
4. Improvements in motor vehicle efficiencies, switching to diesel. 1993-2000
5. Manufacture of energy control and testing equipment. 1993-2000
6. Substitution of liquid motor fuels by CNG and LNG. 1993-95

The policies, measures and regulatory systems for energy efficiency that emerge from the
various laws and decrees that have been enacted have some common characteristics. They
place a heavy reliance on state regulation, obligatory standards and penalties, and little
attention is given to positive incentives to ensure the development of cost-based concepts of
energy use.

2 Energy Efficiency Potential and Strategy for Russia. CENEf. 16 July 1993. hereinafter the
"CENEf Report" .
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A factor that must be taken into account in selecting areas for AID action from among the
dozens of strategically important, high payoff items is the political impotence of the Russian
Federation government in Moscow. Our June interviews with officials in Moscow and in
provincial capitals indicated that whatever decrees or other legislative acts in the energy
sphere may be issued by the Federation Government, little attention is paid to them in
practice outside of Moscow. This impression has been reinforced by more recent press
reports. While recognizing that the situation must be kept under constant review, it seems
clear that provincial (oblast, region, krai, etc.) authorities are assuming de facto, if not de
jure, control over many aspects of economic policy including energy. This suggests that any
proposals to devote AID resources to institutional and regulatory refonn at the Federal level
in the near tenn be considered in the light of likely success and impact.

Another factor that must also influence the definition of objectives and implementing
programs is the fact that achieving results in energy efficiency in ex-communist countries is
very dependent on changing thinking habits and behavior. Investments alone, whether made
by the enterprise or whether resulting from international and local lending, will not achieve
the long-tenn desired results without Russians acquiring a market-oriented way of planning
and managing the use of energy. Western methodologies and software will not substitute for
the acquisition of new ways of thinking about energy.

2.2 Strategic Considerations

2.2.1 Policy Priorities

The priorities listed below are derived from G7, USG and Russian statements, as well as
priorities suggested by Hagler, Bailly. They are not ranked, but are listed in order to provide
a policy context for the recommendations that follow. They have been used in the
fonnulation of the proposed Strategic Objectives and in the identification of measures and
programs to achieve those objectives appropriate for AID funding.

• Improve efficiencies in electricity generation, transmission, distribution and end use.
In addition to the resulting macroeconomic benefits in all sectors, less reliance need
be placed on unsafe nuclear reactors, and the retirement of certain units will be
facilitated.

• Support policies aimed at economic recovery and restructuring, improve ,efficiency of
industrial energy use, particularly in those sub-sectors that have the best prospects for
survival.

• Maximize opportunities for U.S. business in the area of energy efficiency equipment
and services (in coordination with on-going and planned DOC and DOE activities to
promote U.S. energy business in Russia).
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• Assist efforts to reduce emissions that contribute to global warming and regional
environmental degradation.

• Emphasize visible, near-term, high pay-off actions that will generate support in
Russian constituencies. This implies direct action with local authorities (including
district heating) and with large industrial enterprises in sectors that have a future. It
also implies putting U.S. equipment in the right hands.

• Create opportunities for the Russian private sector in energy efficiency, including
energy management consulting (energy audits), energy service companies (ESCOs),
sales representation for U.S. manufacturers, licensing of U.S. products, and
manufacture of U. S. products in Russia under joint venture arrangements.

• Focus on efficiency improvements aimed at freeing up gas and oil for export.

• Have regard for the compatibility of U.S. objectives with those enunciated by Russian
governmental authorities and other organizations, such as industry representatives,
NGOs and Institutes.

• Stress those areas in which the U.S. has expertise, experience a,nd technology equal
or superior to other OECD countries. This includes not only private sector
experience, but also public sector policy and regulatory experience at the Federal and
State levels. (U.S. Federal-State energy efficiency experience is more relevant to the
Russian situation than European experience.)

• Maximize the use of Russian professionals in implementation.

• Leverage U.S. funding by developing projects for the MDBs.

• Follow a collaborative approach in program design and implementation, which
involves NGOs and other stakeholders.

• Design effective performance measures into all programs.

2.2.2 Barriers to Promoting Energy Efficiency in Russia

• The absence of energy prices that are even close to market prices, let alone the true
costs of energy, including externalities (social costs).

• The legacy of the practice of planned economies to account for and analyze the use of
energy (and other production inputs) in physical units and not in monetary terms.
(The techniques for analyzing energy use are inappropriate to a market economy.)
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• The separation of expenditure from benefit, as in district heating.

• The progressive decentralization of economic power, making it more complex to
design and implement appropriate policies and programs.

• High inflation promoting a short term outlook, discouraging investment, and lowering
real energy prices.

• (In industry) a "command economy mind set" on energy use and corresponding
absence of "market mind set" that sees energy as an input cost to be minimized
wherever possible.

• (In industry) the existence of higher priorities than energy efficiency, such as the very
survival of industrial enterprises, and if not survival, product development, labor
relations and quality improvement.

• The existence of industrial enterprises that may not merit any energy efficiency
investment because their survival is unlikely.

• Lack of investment funds for energy efficiency, either from the enterprises themselves
or from the banking system.

• There is great pride among Russian professionals, which is evidenced by a reluctance
to accept grant aid and resistance to advice from V.S. experts.

• A long-term plan for security (?) and maintenance must be part of any project which
supplies V. S. energy efficiency equipment to Russia

2.2.3 Factors Favorable to Progress in Energy Efficiency

• Electricity, oil and gas prices have been raised and coal prices have been
decontrolled, which sends a signal to some sectors that energy costs need to be taken
more seriously than has been the case because more price increases can be expected.

• The Russian economy has great depth in the professional skills that are needed to
develop and implement energy efficiency programs, and maximum use is to be made
of these resources.

• There is pressure to maximize export earnings, improve management, orient products
towards markets, improve quality, and make profits.

• V. S. manufacturers and investors should benefit, both through near-term export
opportunities and medium to longer term opportunities to invest in joint-venture
manufacturing and energy production.
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• Institutional reform must be geared to the realities of changing political and
institutional structures. Implementation measures should be designed for regional
implementation. (Programs should be able to reach the regions without being stalled
as a result of stalemates in Moscow. Implementation tactics must also be sensitive to
the varying degrees of local autonomy within the Federation, such as autonomous
republics, krai and oblast, and below those, municipalities.)

2.3 Strategic Objectives

The objectives described below are intended to guide the formulation of a program that is
consistent with overall USG and AID policy objectives in Russia. These objectives take into
account the following lessons, which we believe have emerged from a decade of AID world
leadership in the field of energy efficiency promotion in developing economies:

• To be ultimately sustainable, energy efficiency programs must be market driven and
private sector based.

• The institutionalized dominance of the public sector, particularly in electric power and
industry, requires a wholesale restructuring to release market forces and create an
environment where investments in energy effiCiency can compete successfully with
investments in energy production.

• Simultaneous top-down and bottom-up approaches are required. At the top, or
"policy level", the policy, legal, institutional and regulatory frameworks must be
overhauled, while at the same time the technology, training and incentives are
provided to those at the bottom or "transaction level" level so that energy savings
will be identified and implemented.

OBJECTIVE 1: ACCELERATE POLICY LEVEL MARKET REFORM FOR THE
ENERGY SECTOR

This objective will assist the Russian Federation at all levels to identify, design and
implement the policies, measures, institutions and laws that make up the framework within
which market forces can operate with efficiency, fairness and integrity. Russia faces, and
has already started work on, a complete transformation of its economic philosophy and
structure. This task is made even harder than in some other ex-communist countries because
Russia's entire industrialization was accomplished under the command economy, and there
are not even vestigial memories of industrial market behavior, as there are in Eastern
Europe.
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The Russian Government has taken some first steps, which include the corporatization of the
power sector and portions of industry, the privatization of parts of industry, the decontrol of
coal prices, the design of new institutions, and the drafting of new laws and regulations,
including laws on energy conservation and energy efficient building construction. While the
Russian economy faces the general task of de-controlling the prices of all goods and services,
the reform of energy pricing is particularly urgent and fraught with competing social,
political and economic issues. Entirely new regulatory - as opposed to planning - institutions
must be set up to ensure the proper functioning of markets, as have existed for generations in
OECD countries. Russian authorities at the Federal and local levels are likely to require
some measure of outside assistance in the following areas:

(i). Least Cost Energy Planning CIRP) Integrated Resource Planning (IRP) will be an
important analytical and decision framework for making decisions about energy resource
investments. It is an essential component of Russia's broader energy sector efficiency and
modernization strategies. A small pilot V. S. effort is already underway.

(ii). Electricity Pricing Reform Russia's electricity tariff system for electricity is far from
approximating cost-of-service levels used in industrialized countries as benchmark. The tariff
contains cross-subsidies for residential use that are borne by industry. Increasing tariffs to
levels that reflect cost of service during a period of high inflation will require careful tuning
and safety nets for certain economic groups. There are many areas where V.S. expertise
could contribute, as it already has in Eastern Europe and the Baltics.

(iii). Energy Pricing and Taxation Russia has already de-controlled the price of coal. The
internal prices of crude oil, petroleum products and natural gas are still subject to control,
with the roles of the Federal and Regional Governments becoming somewhat confused in
certain cases. Setting of prices to reflect economic costs, and the use of taxes to add other
costs (such as environmental costs) to energy prices, are areas in which Russia may require
specialized assistance.

Civ). Regulatory Institutions and Laws at Federal and Local Levels Regulatory institutions
and regulations appropriate to a market economy must be developed at various levels of
jurisdiction. The Federation Government has made a start on this process, but in the current
situation, one may anticipate greater progress being made at lower levels of administration.
Again, V. S. experience offers a wide variety of models on which recommendations could be
based.

(v). Energy Data The grave inadequacy of energy end use data in Russia presents a major
obstacle to energy planning and to designing energy efficiency programs. Overcoming the
problem is partly cultural and partly technical and institutional. The V. S. can assist on the
institutional and technical sides once the Russians themselves have overcome the habit of
treating energy data as confidential, and started to appreciate that the goals of an efficient
energy market are served by free and open access to energy data.
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Objective 1 Delivery mechanisms: Studies, software and computer equipment transfers and
demonstration projects.

Objective 1 Performance Evaluation Measures: National energy intensity; direct evaluation
of measures adopted by Federal and local governments.

OBJECTIVE 2: ACCELERATE INVESTMENT IN ENERGY EFFICIENCY

One of the most important constraints on the reconstruction and transformation of the
industrial sector in Russia is the shortage of capital. With the demise of the planned
economy, socialist methods of providing financing for capital investment are no longer
viable. The government of the Russian Federation has a large operating deficit (25 % of
GAP at last report) and is unable to service its external debt. Market economy methods of
providing financing are unavailable to most firms, due to their poor financial condition, the
high rate of inflation, the low savings rate at the national level, and the shortage of managers
and executives with training in finance and banking. Capital flight is a problem because
Russians who are able to accumulate wealth prefer to hold it in currency other than rubles
and in banks other than Russian banks.

This objective aims at implementing a variety of measures and program intended to bring
about more domestic and international investment in Russian energy efficiency than would
occur without intervention. In a free market environment capital will flow to those
investment opportunities that offer the best available combinations of return and risk. Despite
very attractive rates of return and positive contribution to profits, even in OECD countries,
energy efficiency does not usually come high in investors' preference ranking because it does
not add to asset value. Persuading Russian companies, banks and private investors, and
persuading foreign public and private sectors investors, to allocate funds to energy efficiency
in Russia requires very special efforts.

Improving the efficiency of energy use in Russia is partly a matter of changing behavior and
outlook, and partly a matter of investment. Until plant managers and engineers, as well as
bureaucrats and experts in institutes and universities, begin to think of energy use in western,
market-oriented terms, the optimal investments may not be identified and energy efficiency
projects, once funded, may not be fully exploited. However; major improvements in energy
intensities can be achieved with minimal investment, often using existing budgets for
operation and maintenance. Measures and programs to address the behavioral side of
investment in energy efficiency may appear under this objective and under Objective 3.

Domestic Investment

Domestic sources of modest amounts of investment capital include enterprises, banks, and
private investment companies (we have spoken with one that operates in the Urals region).
While the amount of funds available to enterprises will vary considerably, every enterprise
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has a budget for operations and maintenance, and for a certain amount of equipment.
Influencing managers and lenders to focus on energy efficiency will depend on incentives and
on the competing opportunities and priorities.

(i) Financial Incentives. Prime Minister Chernomyrdin has already signed a decree
authorizing implementation of an Export Voucher Energy Savings System in designated
Demonstration Zones. Under this system, firms may receive vouchers entitling them to the
hard currency value of the energy saved. The implementation mechanisms have yet to be
worked out. The proving and extension of this scheme, and the design, testing and
implementation of other incentives appropriate to the current situation in Russia would be
addressed. AID would also encourage investment in technology through cost-sharing
arrangements similar to the Program for Acceleration of Commercial Energy Research
(PACER program) in India or the U.S.-Thai Development Partnership in Thailand.

(ii). Fiscal Incentives: Anticipating and Strengthening Market Signals It will take time until
all Russian energy prices are brought up to economic cost levels and thus begin to send the
right signals to users. However, fiscal measures can be implemented without delay to
encourage investments that might otherwise be delayed. Technology-based tax credits and
performance-based tax credits are options that have been proposed by CENEf. The
exemption of energy efficiency equipment from certain kinds of taxes (and customs levies) is
another fiscal option to be considered.

(iii). Overcoming Institutional Barriers to Investments in Energy (Heat) Metering Russia
appears to be gearing up for the manufacture of the quantities of meters that will be needed.
However, policies do not appear to be well developed and there are major socio-institutional
barriers to heat metering that need to be addressed before this high priority program can
move towards implementation.

(iv) Overcoming General Legislative and Regulatory Barriers to Energy Investments Studies
designed to identify federal and local legislative and regulatory barriers to private sector
investment and suggest ways to overcome these barriers.

(v) Financial advisory services for Russian firms Surveys would be carried out of a
representative cross section of directors of enterprise. Services would be developed to help
Russian enterprises obtain financing for proposed projects, including modernization and
reconstruction of existing industrial plants.

International Investment

Sources of foreign investment include U.S. and other private-sector investors, export credit
banks, commercial banks and multilateral development banks. Likely investment
opportunities would include Russian enterprises that are capable of manufacturing energy
control devices, insulation, energy-efficient equipment, and energy-efficient vehicles. At
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present Russian industry is not manufacturing energy-efficient equipment. Not only are
manufacturing processes inefficient in their use:()f energy; the products being manufactured
do not use energy efficiently. Therefore, the only way to obtain equipment and vehicles that
meet OECD standards of energy efficiency is to import these items, using hard currency
purchased at the market exchange rates, which imposes a severe burden on all companies that
do not export. As a result, most enterprises (and households) continue to use inefficient
equipment because imported equipment is unaffordable. The purpose here is to encourage
the flow of foreign capital and foreign energy efficient manufacturing technologies to Russian
enterprises, and the setting up of new joint ventures capable of manufacturing energy
efficiency technologies and products that have a definite market.

(vi) MDB loan preparation studies. The World Bank and EBRD are developing loan funds
which include energy efficiency components, and are keenly interested in the results of
A.LD.-funded pilot projects. This would continue an AID practice of identifying projects that
meet AID goals and that are appropriate to MDB funding, and then carrying out sufficient
preliminary studies to bring projects to the point at which the MDB takes them over and
moves them through its own appraisal and approval process.

(vii) Marketing services for U. S. manufacturers of energy efficiency equipment and materials
Under this category of activity, AID-funded consultants would provide support to U.S. firms
to help these firms identify energy efficiency business opportunities (sales, licensing and joint
ventures) and implement these opportunities. Coordination and leverage opportunities may
exist with DOC and DOE activities in this area. Large scale grant-funded imports of U.S.
energy efficiency equipment (see below Objective 3) would facilitate Objective 2 activities in
this areas.

Objective 2 Delivery mechanisms: Feasibility and market studies, trade missions and
conferences to and from the United States, product start-up grants/loans from loan funds
guaranteed by AID, legal advice.

Objective 2 Performance Evaluation Measures: MDB projects realized; numbers of U.S.
firms assisted; Russian sales by U.S. firms; numbers of successful joint ventures.

OBJECTIVE 3: PROMOTE TRANSACTION LEVEL ENERGY EFFICIENCY

This objective aims at influencing the myriad of decisions that must be taken at the
transaction level in a market economy. The term "transaction level" refers to the individuals
(company directors, plant engineers, workers, building managers, individual consumers, etc.)
who take the decisions to (a) implement energy efficiency measures, whether or not the
measures require investment, and (b) to manufacture energy efficient equipment. People at
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the transaction level need technology, training and incentives, and the programs proposed for
AID would deliver all three. This objective also includes the non-investment aspects of
promoting private sector service and manufacturing companies in energy efficiency.

m. Industrial Energy Management in 100 Plants Carry out energy management programs,
including energy audits and training, in approximately 100 industrial enterprises to provide a
base of practical commercial experience to new energy service companies ESCOs ($3
million). Focus on low-cost opportunities to improve management, operations, and
maintenance.
(ii). Industrial Energy Efficiency Technology Demonstrations Follow-up the energy
management programs (described above) to demonstrate relevant U. S. technology in
approximately 20 industrial enterprises to provide a base of practical commercial experience
to manufacturers of energy efficient products ($5 million).

(iii) Promote "upstream" energy efficiency Influence design and manufacturing standards for
key items of energy using equipment where large impacts on long-term end-use patterns are
likely, e.g. electric motors, domestic appliances, HVAC, lighting.

(iv). Commercialize Energy Efficiency Services Upgrade the skills of a cadre of energy
engineers who are working in (or in transition to) the private sector to establish Energy
Service Companies (ESCOs) or become energy auditors and industrial management
consultants, by providing a series of about 20 one-day seminars (in Moscow, St. Petersburg,
and two other cities) over 12 months.

(v). Commercialize U.S. Energy Efficiency Products Foster relationships between U.S.
manufacturers of energy efficient products and Russian enterprises for sales representation,
licensing and manufacture.

(vi). Develop Energy Management Training in Engineering Universities Foster partnerships
between industry and universities in energy management, following successful examples in
other AID projects.

(vii). Information and Awareness Media publicity is extremely important in changing
behavior at the transaction level. Achieving success in this field in a country whose
population associates media messages with government propaganda will be a challenge.
Nevertheless, a U.S. - Russian partnership in this field could have positive results.

Objective 3 Delivery Mechanisms: Conferences and workshops in Russia and U.S., import
of large amounts of U. S. diagnostic and measuring equipment for transfer on grant or lease
basis, trade missions, market research, design of media and promotional materials, and
diverse training programs (training trainers, etc.)
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Objective 3 Performance Evaluation Measures: Follow-up energy use evaluation of
companies that have been audited and assisted with equipment and training; person-days of
training and evaluation of training impact; number of successful private sector Russian start
ups;

[Note: this section still needs editing and addtional text]

3.0 Achieving Strategic Objectives

3.1 OBJECTIVE 1: ACCELERATE POLICY LEVEL MARKET REFORM FOR
THE ENERGY SECTOR

3. 1. 1 Least Cost Energy Planning (IRP)

Integrated Resource Planning (IRP) will be an important analytical and decision framework
for making decisions about energy resource investments. It is an essential component of
Russia's broader energy sector efficiency and modernization strategies. Many other energy
sector efficiency activities (e.g. pricing reform, resource cost analysis, privatization
activities, and identification of building system improvements and DSM options) will require
this decision framework to select among competing investment options. In parallel, there will
be still other efficiency initiatives relating to institutional changes that may affect which
institutions perform efficiency activities or IRP analysis and planning, but will not change the
need for IRP.

In the power sector, integrated resource planning (IRP) has environmental benefits as well as
economic benefits. By improving the efficiency of existing generating stations, reducing
transmission and distribution losses, and making demand-side resources available, IRP can
enable electric utilities to reduce their dependence on environmentally hazardous generating
stations (for example, older coal or nuclear stations). To the extent that IRP results in lower
levels of atmospheric emissions of carbon dioxide, global warming is alleviated. These
environmental benefits are a policy concern for the Russian Federation and all donors.

To the extent that IRP reduces the economic cost associated with derating nuclear stations
that are considered to be hazardous, IRP may assist in achieving as high a level of safety as
possible in operations of existing nuclear power plants. Nuclear safety improvement will
protect the health of the population of Russia as well as neighboring countries. The concept
of safety-related derating is familiar to Russian nuclear engineers. However, because IRP
would be under the control of RAO EES Rossii and the 72 regional power companies rather
than Minatom, it is unclear whether the Russian government supports the concept of linking
IRP to nuclear safety issues.
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progress be reported regularly to senior energy sector managers.

U.S. NGOs played a key role is bringing the IRP concept to Russia, and they are heavily
involved in current pilot IRP project that is administered by EPA with AID and EPA
funding. This project, which includes a Moscow Conference in November 1993 and
demonstration activities in two utility regions, should be fully supported by AID and
extended in accordance with Russia's capacity to implement IRP techniques.

a) IRP program for Mosenergo. This program would provide a partial response
to the request for assistance submitted to AID Moscow by RAO EES Rossii on
April 8, 1993. The primary counterpart organization would be Mosenergo.
DSM alternatives in the service territory of Mosenergo would be compared
with available supply-side alternatives. AID resources would be used to
translate English publications on IRP into Russian; transfer computer software
to Mosenergo; hold seminars to explain IRP concepts to Mosenergo staff; and
provide funding for a study tour to demonstrate implementation of DSM
programs at one or more major U.S. electric utilities.

The Center region, in which Moscow is located, has been identified by the
Government of Russia, the World Bank, and the International Energy Agency
as a region in which billions of dollars of new investment are needed to enable
electric utilities to shut down "high-risk" nuclear plants. Because Moscow is
the largest load center in the Center region, an IRP program for Moscow
would be of great interest to potential lenders who must evaluate the cost
effectiveness of proposed investments in supply-side resources.

This program would begin in October 1993, in parallel with the IRP program
for RAG EES Rossii, and FY94 funding would be $300,000.

b) IRP program for RAO EES Rossii. The focus of this program would be the
design of methods to transfer information about supply-side alternatives to
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regional utilities such as Mosenergo, for consideration in the IRP programs of
the regional utilities. Two kinds of information would be provided: (1)
information about the projected cost and availability of bulk power produced
by independent generating companies, and (2) information about the potential
capacity resources that could be made available to regional utilities through
investment in the high-voltage transmission grid owned by RAO EES Rossii.
The objective of the program would be to enable IRP to be decentralized and
yet consistent with the basic principles of least-cost planning and cost-benefit
analysis. In other words, the objective would be to discourage regional
utilities from rejecting least-cost supply-side (or demand-side) resources
offered by neighboring utilities or by independent generating companies.

This program is related to the request for assistance submitted to AID Moscow
by RAO EES Rossii on April 8, 1993. In that request, RAO EES Rossii
proposed demonstration projects in Moscow and in the North Caucasus region
(a region in which a nuclear plant cancellation resulted in a shortage of
generating capacity that cannot be offset by imports of electricity). Because
competitive sales of power exist across the Russian national transmission grid,
however, there is a need for a grid-level IRP process to supplement regional
demonstration projects. The power sector restructuring being implemented by
RAO EES Rossii is a variant of the United Kingdom model of power sector
restructuring for privatization and competition. In countries that have adopted
this approach - including Norway, Poland, and Chile - there is widespread
recognition of the need to develop IRP programs that are adapted to this
industry structure.

This program would be initiated in October 1993. The counterpart
organization would be RAO EES Rossii. FY94 funding would be $350,000.

c) IRP program for Lenenergo (Saint Petersburg). Because the four RBMK
reactors at Sosnovy Bor are considered "high-risk" by specialists from the G-7
countries, and because there are two "high-risk" VVER-230 reactors at Kola,
the Government of Russia (in collaboration with the World Bank and the
International Energy Agency) has proposed to install combined cycle turbines
in the Saint Petersburg region and build a new gas pipeline to supply gas to
the Komi, Arkhangelsk, Karelia, and Kola regions so that they can install
combined cycle gas turbines as well. Among the gas-fired power plants
proposed for Lenenergo are medium-sized combined cycle gas turbines at
Thermal-Electric Station 21 North Plant and Thermal Electric Station 22 South
Plant and two large-sized units at the Northwest Station. In other words, the
northwestern part of Russia is targeted for a major port of the World Bank and
G-7 investment proposed to enable Russia to shut down its "high-risk" nuclear
plants. The largest load center in the northwestern part of Russia is the city of
Saint Petersburg. Therefore, to ensure that capital resources will be spent on
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least-cost solutions for the northwest region, it will be necessary to develop an
IRP program for Lenenergo. Both the government of Russia (which is likely
to be the guarantor of the loans used to finance power sector projects in the
northwest) and the prospective lenders for this project have an interest in
finding least-cost mix of supply-side and demand-side resources.

According to June 1993 estimates the combined-cycle plants described above
would cost $2.8 billion and the gas pipeline would cost $900 million. The
government of Russia has proposed a $320 transmission system reinforcement
for the Center-Northwest interconnection and a $150 million transmission
system reinforcement for the Karelia-Kola system. Additional power sector
investments are proposed for Lenenergo, including $700 million for large
combined-cycle plants and $60 million to upgrade the efficiency of three
existing CHP plants. Additional investment would be needed by Gazprom in
producing areas (for example, in the Yamal Peninsula) to ensure a supply of
natural gas for the proposed power stations. Thus an IRP program for
Lenenergo would have the potential to affect billions of dollars of new
investment.

The proposed AID technical assistance would be initiated in October 1993, if
Lenenergo agrees to develop an IRP program. Contacts could be established
by RAO EES Rossii, which has already established an IRP task force.
Funding for FY94 would be $150,000 but FY95 funding would be $300,000.

3.1.2 Electricity Pricing Reform

The current tariff system for electricity is far from approximating cost-of-service levels used
in industrialized countries. The tariff already contains cross-subsidies for residential use
borne by industry. Increases in LV tariffs are needed, but will have to be accompanied by
short-term measures to cushion the financial impact on individuals. Such safety nets have
been used in other countries undergoing drastic energy price reforms, such as China, where
residential electricity tariffs were raised very significantly to send a price signal to
consumers, while the short-term impact was cushioned through temporary rent rebates. The
agricultural use of electricity would also be addressed under this topic.

The industrial tariffs for MV and HV electricity have been raised from levels that were only
symbolic (given inflation) to levels that are now only very low, again because inflation has
eroded their relationship to costs of service. The raising of industrial (MV and HV) tariffs to
levels that would approximate those in other industrialized countries will need careful
planning because of the financial impact on companies that are struggling to restructure
production, find markets, improve quality and reduce costs.
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As Russia's electricity network moves towards market economy behavior, the tariff structure
used for sales between regional systems will become more important. The U.S. ia a world
leader in terms of experience in this field. .

AID should offer U.S. expertise in tariff design and analysis, both from the standpoint of
training Russian professionals and carrying out tariff studies. Tariff studies would be
conducted for regional electric companies. For each company, a procedure and calculations
will be developed to compute tariffs for electricity and district heat (or steam, if the company
sells steam from combined heat and power plants). A set of tariff recommendations will be
presented to the management of the enterprise by the AID contractor.

3.1.3 Energy Pricing and Taxation

The domestic pricing of crude oil, petroleum products and natural gas mayor may not bring
requests for foreign assistance. If it does, the experience of decontrolled pricing in the
United States would provide an excellent source of expertise. The inclusion of externalities,
such as environmental, health and safety costs, in energy prices is something that the
Russians do not have familiarity with, and AID could playa valuable role in this area.

A review should be made of "take or pay" conditions in energy supply contracts, with
recommendations regarding the potential economic benefits of removing take or pay
obligations. Such a review might be requested by a group of large industrial customers, or
by a local gas distribution company with obligations to purchase gas from a regional gas
company (or from Gazprom), or by an electric company with take or pay obligations for the
supply of coal, lignite, oil, or natural gas. A report co-authored by U.S. and Russian
counterparts would be submitted to the Federal Energy Commission or to relevant regulatory
authorities.

3.1.4 Regulatory Frameworks at Federal and Local Levels

Energy markets still require certain kinds of regulation to ensure against abuses of monopoly
powers, to ensure the safe operation of energy systems, and to guarantee equity and for
consumers and among producers. The U.S. regulatory experience at the Federal level (NRC,
FERC, OSHA, DOIlMMS, etc. ) and at the level of State public utility commissions can
provide Russia with the kind of two-tier approach that is suited to the Russian Federal
Regional split. Thus, if the government of the Russian Federation requests assistance in
defining the role of the (Russian) Federal Energy Commission, or if a regional government
requests assistance in creating a similar agency at the regional level, AID will provide
training and information on U. S. regulatory agencies and procedures.

3. 1.5 Energy Data
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The U.S. example of combining public sector energy data collection (Energy Information
Administration) at the Federal and State levels, with a very important role for the private
sector in the collection, analysis and marketing of specialized energy data can provide Russia
with both the technical and the conceptual models of how open access to every conceivable
type of information on energy production and use can promote efficiency.

3.2 ACHIEVING OBJECTIVE 2: ACCELERATE INVESTMENT IN ENERGY
EFFICIENCY

3.2.1 Financial Incentives

Domestic Investment

Export Voucher Energy Savings System: Large Demonstration

a) Design of a program to export energy savings from the Zil truck manufacturing
plant. An energy efficiency program at the Zil plant could lead to substantial energy
savings. This project would provide a large-scale test of the scheme authorized by decree for
demonstration zones. The objective of this project is to create incentives for energy
efficiency at this plant by allowing Zil to "export" the energy savings, i.e., to receive
compensation for the difference between its projected financial ,savings (in the form of lower
energy bills) and the projected economic savings (the additional exports of energy that are
made possible). This project would refine the existing scheme in the following ways:

• Where energy efficiency benefits are projected to result in savings of natural gas,
LPG, light fuel oil, or other exportable petroleum products, it may be possible to
design a program in which the savings would in fact result in a marginal increase in
energy exports for the Russian Federation. Under these conditions the marginal price
of energy saved should reflect the netback value of the energy relative to the
international border price. The objective of programs to "export" energy savings is to
provide energy efficiency incentives that are equivalent to raising the marginal price
of energy to this netback value. Such programs are needed only for the time period
(possibly only a few years) in which energy prices are below the level reflecting
netback value relative to international border prices.

• ZIL is, by several measures, the largest industrial enterprise in Moscow, employing
65,000 workers. Once the principal supplier of vehicles for the Soviet Military,
ZIL's current products include trucks, limousines, and refrigerators. The main ZIL
plant is a major installation within the city of Moscow on the Moscow River; there
are 16 additional facilities in Russia. The Moscow ZIL plant includes a captive
fossil-fueled power plant (currently fired by oil) and contains energy-intensive
metallurgical production processes.
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• ZIL management is now pursuing the privatization of the enterprise. In March 1993,
one million shares of ZIL stock, representing 35 percent of the company, were
offered for sale to the public. Ambitious plans have been formulated for modernizing
and restructuring the ZIL industrial operations and product line. The modernization
of the plant will provide an opportunity to install energy-efficient metallurgical
processes and upgrade the thermal efficiency of the existing power plant.

b) Enterprise Fund for Energy Efficiency. This fund would be modeled after the PACER
program in India, except that the principal activity funded would be feasibility studies for the
construction of new manufacturing plants, rather than research on energy technology. The
fund would invite U.S. and Russian enterprises in joint venture arrangements to submit
applications for cost-sharing on a 50-50 basis, with costs to the Fund to be reimbursed from
profits earned by successful ventures. Under the PACER approach, AID would fund 50
percent of startup costs of new enterprises, and the individual enterprise would repay this
investment if the venture turned out to be successful. Under the development partnership
approach, 50 percent of prefeasibility study costs and initial project development costs would
be funded and repayment would not be required.

3.2.2 Fiscal Incentives: Anticipating and Strengthening Market Signals

This area would be the subject of a policy dialogue between AID and counterpart ministries.
Supporting analysis would be carried out by Russian consultants, with U.S. support as
required.

3.2.3 Overcoming Institutional Barriers to (Energy) Heat Metering in Buildings

Energy metering is indispensable to its management and efficient use, whether in industry or
in the buildings sector. Russia has already embarked on the conversion of defense plants to
manufacture electricity and heat meters. The obstacles to implementing metering throughout
the country are in the institutional and social areas. The population's acceptance of metering
is tied to acceptance of paying for the actual amounts of heat used. The acceptance of heat
metering by district heating companies is related to the wage system which provides
disincentives for savings by rewarding employees for producing the maximum amounts of
heat. Studies by Russian and U. S. consultants are needed to assess the precise nature and
dimension of the problems, and propose realistic and acceptable solutions. U.S. metering
technologies introduced for commercial purposes will need to be cleared by the Russian
Bureau of Standards, a process which can take several months.

3.2.4 Studies designed to identify federal legislative and regulatory barriers to private sector
investment and suggest ways to overcome these barriers at the federal and local levels
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The objective of these studies would be to help decision-makers in the government of the
Russian Federation by giving them a better understanding of the barriers to private sector
investment in the industrial sector, with a focus on energy control devices, insulation,
energy-efficient equipment, and energy-efficient vehicles.

3.2.5 Financial advisory services for Russian firms

The objective of this form of assistance would be to help Russian enterprises obtain financing
for proposed projects, including modernization and reconstruction of existing industrial
plants. VSAID would develop a list of Russian enterprises and projects to be targeted, and
then provide a type of investment banking service to these enterprises. For each enterprise,
AID would try to identify the most likely and most favorable sources of capital, including
access to financing provided by MDBs. VSAID also would help Russian firms assemble the
documentation necessary to present bankable projects to the MDBs.

3.2.6 MDB loan preparation studies

VSAID's contractor would develop a list of Russian enterprises and projects to be targeted,
and then, in consultation with one or more MDBs and AID, decide on the studies that were
necessary for the project to be accepted for appraisal by the MDB.

3.2.7 Marketing Services for V. S. Manufacturers

3.3 ACHIEVING OBJECTIVE 3: PROMOTE TRANSACTION LEVEL ENERGY
EFFICIENCY

A.I.D.'s experience of implementing emergency assistance in energy efficiency in Russia
starting in February 1992 covered the provision of energy management programs for district
heating systems in two cities, Kostroma and Ekaterinburg. This program included energy
audits, training and V. S. equipment for energy efficiency improvement. Energy auditing kits
and training were provided for Moscow, St. Petersburg, Irkutsk and Murmansk, and a series
of conferences and exhibitions on energy efficiency in the four cities were held to promote
trade and investment opportunities in energy efficiency between Russia and the V .S., with 14
V.S. private sector energy companies participating.

The lessons learned from this early work are briefly listed below. They form the basis for
recommendations in this section.

• There are many good professionals already working in the energy efficiency field, and
there are also many equipment manufacturers who are ready, willing and able to
make energy efficient products. This could be used to develop the sellers' side of a
market for energy efficiency.
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There are substantial opportunities for energy efficiency improvement through
improved operations and maintenance and cost-effective investments in industry,
power, district heat, buildings, and vehicles. This represents the buyers' side.

U. S. technology can be appropriate in the Russian situation, and there seems to be a
strong buyers' preference for U.S. technology

U. S. firms are interested in entering the Russian market, and appreciate AID
assistance.

U.S. firms seek to reduce risks by entering the market slowly, step-by-step, beginning
with a representative, then progressing to a services joint venture, assembly plant, and
finally a manufacturing factory. (cf Honeywell pattern) ,

There are significant market imperfections which prevent the buyers and sellers from
coming together to realize the energy efficiency opportunities:

energy efficiency improvements and other cost reduction measures may not be
a high priority for buyers, as their firms struggle to survive

the buyers' access to finance is severely limited

the sellers' side has no experience establishing a viable business, with the
function of marketing being notably lacking

the sellers' side lacks instrumentation and other tools required in order to
launch a credible business

the pool of technologies available for the sellers to improve efficiency is
inadequate, and outdated

in district heating, buyers have little incentive since metering is almost non
existent, there is little or no automation, and existing manual control systems
are not functional

the energy efficiency professionals (sellers) are not aware of the latest
advances in heat and power energy savings technologies.

the greatest opportunities for industrial energy efficiency improvement
probably are in areas not traditionally dealt with by energy experts (sellers),
such as the management and organization of the enterprise, improvement of
quality and productivity, optimization of the production process, and
improvements to maintenance.
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u.s. technologies are expensive relative to other costs in Russia.

the need for energy efficiency is a new phenomenon in Russia, and there are
psychological barriers to conservation

3.3. 1 Industrial Energy Management

Carry out energy management programs in approximately 100 industrial enterprises to
provide a base of practical commercial experience to ESCOs ($3 million). Focus on low-cost
opportunities to improve management, operations, and maintenance.

issue open RFP for industrial energy management programs
evaluate proposals from ESCOs and industrial plants
provide grants to plants to award contracts to CEM/ESCOs for approximately
100 energy audits
CEM/ESCOs conduct energy audits, with advisory support from U.S.
technical assistance contractor
provide approximately $10,000 in U.S. energy efficiency equipment to each
plant audited
achieve measurable short-term results
prepare project paper for World Bank and/or EBRD to leverage results

3.3.2 Industrial Energy Efficiency Technology Demonstrations

Follow-up the energy management programs described above to demonstrate relevant
technology in approximately 20 industrial enterprises to provide a base of practical
commercial experience to manufacturers of energy efficient products ($5 million).

issue open RFP for industrial energy efficiency investments
evaluate proposals from ESCOs and industrial plants
provide grants to plants for cost-sharing for approximately 20 energy
efficiency investments, seeking to demonstrate several different technologies
provide advisory support from U. S. technical assistance contractor
install instrumentation to evaluate results
prepare brief case study project reports
prepare project paper for WorId Bank and/or EBRD to leverage results

3.3.3 Promote "upstream" energy efficiency
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3.3.4 Commercialize Energy Efficiency Services

Upgrade the skills of a cadre of energy engineers who are working in (or in transition to) the
private sector to establish Energy Service Companies (ESCOs) or become energy auditors
and industrial management consultants, by providing a series of about 20 one-day seminars
(in Moscow, S1. Petersburg, and two other cities) over 12 months on:

a) Entrepreneurship ($100 K):

small business development
marketing professional services
legal and tax requirements of small Russian businesses
accounting
securing financing for small businesses
human resource management
developing a business plan

b) Energy-related professional skills ($100 K):

economic cost-benefit analysis
project management
project finance
performance contracting
energy accounting
energy audit techniques
energy audit instrumentation

c) Industrial management for efficiency ($80 K):

establishing a quality assurance program
establishing a productive maintenance program
process mapping and optimization
management reporting and information systems
organization, and its effect on efficiency

d) Certification ($40 K)

refresher on energy engineering
4-hour Certified Energy Manager exam3

3 Through Association of Energy Engineers
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certification to those who pass the CEM exam

e) Provide further assistance to upgrade the skills of CEMs4and to establish
ESCOs ($1,000 K)

setting up local chapters of AEE
energy auditing equipment and computers to help establish ESCOs
CEMs visit to U. S., to AEE congress/exhibition
introduce CEMs to U. S. equipment manufacturers who are seeking
representatives in Russia
internships in U.S. for CEMs
equity or loans for ESCOs to capitalize their businesses

. conference to expose them to their Russian market

3.3.5 Commercialize Energy Efficient Products

Foster relationships between U. S. manufacturers of energy efficient products and Russian
manufacturing enterprises

a) Inform U.S. manufacturers of opportunities in Russia, carry out survey of their needs,
and hold conference in U.S. to form a working group which can provide guidance to
A.I.D. ($100 K)

b) Establish Russian advisors, follow-up with Russian contacts established during the
1992 Russia-USA Energy Efficiency conferences and exhibitions to determine needs
and capabilities of Russian manufacturing enterprises. ($100 K) Focus on:

energy meter manufacturers
instrumentation and control manufacturers

energy-using equipment manufacturers

c) Carry out trade mission to Russia for up to 20 U.S. manufacturers to visit factories
and meet ESCOs. ($300 K)

d) Based on guidance and follow-up from U.S. manufacturers, carry out reverse trade
mission of up to 20 Russian manufacturers to U.S. ($300 K)

4 As budget allows, and as aptitude, qualifications and interests of candidates warrants
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e) Assist in launching U.S./Russian start-ups or joint ventures in energy efficient
products ($5,000 K):

develop program design and selection criteria, according to A.LD. objectives,
guidance from working group, and Russian advisors
issue open RFP in U.S. and Russia for energy efficient product suppliers
evaluate proposals from U. S. and Russian companies
provide grants of up to $500 K for cost-sharing to help establish inventory for
manufacturers representatives, provide tooling for manufacturing, or otherwise
capitalize the business

3.3.6 Energy Management Training in Engineering Universities

The engineering departments of major Russian universities will be an important source of
professionals for energy management consulting services. These same departments are
training future generations of plant engineers and managers. One of the highest priorities in
promoting energy efficiency in industry must be education and training. With profit
maximization comes cost minimization and the energy component of cost. Training in
modem western concepts of industrial energy management, including monitoring and
targeting, and the techniques for analyzing use in an industrial plant, should precede energy
audits. Universities are not only a source of trainers, but by influencing the curricula in
energy related fields, the sea changes that are necessary in the outlook of managers and
engineers will be furthered.

3.3.7 Information and Awareness

Sectoral working groups would be set up in accordance with Russian priorities. These would
bring together U. S. specialists in energy efficiency marketing and Russian counterparts in
workshops held in Russia and the U.S.
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Appendix 2

Energy Related Projects in Russia



Description

The description and short analysis of energy projects in Russia is based on a printout of the
energy section of the lEA database "The Register" on energy related projects in the former
USSR. Given the difficulties in getting this information and the time available, the lEA data was
not verified; an update should be performed to get a higher quality product. RCG/Hagler, Bailly
extracted all planned, proposed, ongoing (lEA term: underway), and completed energy projects
in the Russian Federation or the NIS and added several projects not included in the lEA
database. A total of 63 projects sponsored by the U.S. and 16 projects, proposed by the World
Bank, the lEA and the Government of Russia for the G7, were added to the database. Note that
the appendix does not include all the information of the lEA database, e.g., donor contacts,
more detailed descriptions, and by whom the information was provided. In order to allow a
distinction by energy efficiency, energy production and other projects, each entry was assigned
to one of the following sectors.

• Energy Efficiency
General - Policy/Planning/Pricing
Power/District Heating
Supply Efficiency
Industry
Building
Transport
Miscellaneous

• Energy Production
Oil
Gas
Oil & Gas
Nuclear
Power
Coal

• Miscellaneous

By the some times sparse information about the listed projects and the nature of some projects
such categorization was sometimes made difficult. For example, the construction of a new
thermal power plant was allocated to the sector "Energy Production; Power", while the
installation of a highly efficient cogeneration unit with a possible district heating output was
labeled as being an "Energy Efficiency; Power" project. Similary, project with the aim of
reducing losses in the Russian gas network was labeled as a "Energy Efficiency, Supply
Efficiency" project and not an "Energy Production; Gas" project. Planned or proposed
Integrated Resource Plan (IRP) projects were identified as "Energy Efficiency; General 
Policy/Planning/Pricing" because they will be implemented mainly in the power sector, but they
do include some energy production characteristics.



Short Analysis

This short paper analyzes the data by recipient, donor, cost, sector, and type. If not otherwise
specified, projects labeled NIS were assumed to include the Russian Federation (Russia).
Currently this Appendix _ contains a total of 230 projects.

Recipient:
For 180 of these projects Russia is the recipient, 11 projects list Russia and Ukraine, 33 projects
refer to the NIS, and 6 projects mention a combination thereof.

Donor:
The U.S. has the largest number of entries 68 (about 29%), followed by the European
Community, or EC (60 entries or 26%), the United Kingdom (16 or 7%), Canada (14 or 6%),
Finland (11 or 5%), Japan (6 or 3%). Brazil, France, Germany, the Netherlands, Norway,
Sweden, Switzerland and Denmark as well as international agencies and organizations such as
the IBRD, EBRD, OECD, and the G7, and combinations of the above, account for 24% of the
total projects (55).

Qlst.
For 68 projects (29 %) no indication of cost was made available. These entries are projects
sponsored (mainly) by the U.S. (30), the G7 (16), Japan and the U.K. (each 6).

The total funding for the 162 projects, with available cost estimate, comes to about $524 million.
Of this, the EC is sponsoring $190 million (36%), the U.S $153 million (29%), and the U.K.
$83 million (16%). Germany and Canada account respectively for $45 million (9%) and $33
million (6%) respectively. The remaining 4% is sponsored by Finland, France, the Netherlands,
Norway, Sweden, and Switzerland as well as the IBRD, EBRD, and OECD.

Sector:
The sector Energy Production is the focus of the largest number of projects, with 99 projects
identified (43 %), closely followed by the sector Energy Efficiency (98 projects or 43 %) and the
Sector Miscellaneous (33 projects or 14%). Out of the total reported funding of $524 million,
50 % or $262 million of the funding reported is attributed to energy production, 32 % or $169
million to energy efficiency and miscellaneous 18 % or $93 million.

In the Energy Production sector 48 projects focus on oil or gas related projects. 24
projects focus on power, 23 projects on nuclear, and 4 project on coal.

Most of the Energy Efficiency sector projects focus on policy, planning, and pricing (27
projects), and 22 projects aim to improve efficiency of power or district heating facilities.
Energy efficiency improvement was a reported target in the sector supply efficiency (15
projects), industry (12), buildings (3), and transport (1). 18 projects mostly for, e.g.,



energy efficiency training, workshops, and introduction of U. S. companies to the Russian
market, were not clearly allocated to one of the above sectors.

A total of 33 projects could not clearly be assigned to any of the above sectors and were
categorized as miscellaneous. Such projects are, e.g., a project sponsored by the U.K.
for "Privatization, food distribution, energy, labor markets" ($79,365,079); a project
sponsored by the EC for "Transfer of technical know-how in commercial management
of the electric utilities Uralenergo & Permenergo" ($900,000); and "'Hot Spot'
Environmental Improvement of Volga River and Caspian Sea Region" sponsored by
USAID.

~
Projects are categorized into one or more of five project types. Technical assistance projects
are the most common, with 135 projects, followed by training (20), research (17), policy advice
(10), and advice on legal infrastructure issues (4). Combinations hereof account for 44 projects.
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NIS

Donor: Brazil
PETROBRAS; Ministry of External Relations

OECD: 2506 Update: 3/92

Sector: Energy Production
Recipient: NIS
Organization:

Oil Type: TA Status: planned

Cost: Grant Total Investment Cost:
Summary: Cooperation in oil industry (recovery, production, ...)

Donor: Denmark; Switzerland
Denmark: Danish Energy Administration; Switzerland

OECD: 3422

Year: 1992

Update: 3/93

Sector: Energy Efficiency
Recipient: NIS
Organization:

Miscellaneous Type: T Status: underway

Cost: Grant Total Investment Cost:
Summary: Energy conservation and management workshop

Donor: EC
EC

OECD: 4104

Year: 1992

Update: 3/93

Sector: Energy Efficiency
Recipient: NIS
Organization:

Miscellaneous Type: TA Status: planned

Cost: $3,000,000 Grant
Summary: Review of energy saving equipment

Total Investment Cost: Year: 1993

Donor: EC OECD: 3057
EC

Sector: Energy Production Nuclear Type: R; TA
Recipient: NIS
Organization: Ministry of Nuclear Energy & Industry

Cost: $960,000 Grant Total Investment Cost:
Summary: Improving transport of nuclear material

Update: 3/93

Status: underway

Year: 1993

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: EC; IBRD
EC; IBRD

Sector: Energy Efficiency
Recipient: NIS
Organization:

General - Policy/Planning/Pricing

OECD: 2102

Type: TA

Update: 9/92

Status: completed

Cost: $400,000
Summary: Energy pricing reform

Grant Total Investment Cost: Year: 1992

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LI: Legalln/rastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal Assistance
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Donor: EC; IBRD
EC; IBRD

Sector: Energy Efficiency
Recipient: NIS
Organization:

General - Policy/Planning/Pricing

OECD: 2103

Type: TA

Update: 3/92

Status: completed

Cost:
Summary: Energy strategy

Grant Total Investment Cost: Year: 1992

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: Gennany
Federal Ministry of Economics

OECD: 3580 Update: 12/92

Sector: Energy Production
Recipient: NIS
Organization:

Nuclear Type: TA Status: planned

Cost: $22,750,000 Grant
Summary: Consultants - nuclear safety

Donor: Gennany
Federal Ministry for Environment

Total Investment Cost:

OECD: 2927

Year:.92-93

Update: 4/92

Sector: Energy Production
Recipient: NIS
Organization:

Nuclear Type: TA Status: underway

Cost: $21,875,000 Grant
Summary: Assistance with nuclear safety

Donor: IBRD
IBRD

Sector: Miscellaneous
Recipient: NIS
Organization:

Total Investment Cost:

OECD: 2562

Type: PA; R

Year: 91-92

Update: 2/93

Status: completed

Cost: $39,000 Grant Total Investment Cost:
Summary: Study: economic & political refonn; policies

Donor: IBRD (IFC); MIGA; IBRD
IBRD (lFC); MIGA; IBRD

OECD: 2465

Year: 91-92

Update: 2/92

Sector: Energy Production
Recipient: NIS
Organization:

Oil Type: LI Status: completed

Cost: Grant Total Investment Cost: Year: 91-92
Summary: Energy sector legal framework: assistance in drafting of petroleum legal/contractual framework for one or two republics.

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Training; TA: Techmcal ASSistance
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Donor: Japan
Ministry of Int'l Trade & Ind. (MIT!)

OECD: 2728 Update: 4/92

Sector: Energy Production
Recipient: NIS
Organization:

Nuclear Type: R Status: planned

Cost: Grant Total Investment Cost:
Summary: Study mission for nuclear safety systems

Donor: Japan
Ministry of In!'1 Trade & Ind. (MIT!)

OECD: 2729

Year: 1992

Update: 4/92

Sector: Energy Production
Recipient: NIS
Organization:

Nuclear Type: T Status: planned

Cost: Grant Total Investment Cost:
Summary: Training of those responsible for nuclear safety

Donor: Japan
JCCP; MITI

OECD: 2735

Year: 92-01

Update: 4/92

Sector: Energy Production
Recipient: NIS
Organization:

Oil Type: TA; T Status: underway

Cost: Grant Total Investment Cost:
Summary: Training & expert services relating to petroleum refinery

Donor: Japan
Japanese Gov.

Sector: Miscellaneous
Recipient: NIS
Organization: USSR Gov.

Cost: Grant Total Investment Cost:
Summary: Nuclear safety, oil refining, environment

Donor: Norway
Norwegian Petroleum Directora

OECD: 1119

Type: TA

DECO: 3434

Year: 1992

Update: 10/91

Status: underway

Year: 89-93

Update: 3/93

Sector: Energy Production
Recipient: NIS
Organization:

Oil Type: T Status: completed

Cost: $13,520 Grant Total Investment Cost:
Summary: Petroleum management & administrative training

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSIstance

Year: 1992
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Donor: OECD
OECD

Sector: Energy Production Nuclear
Recipient: NIS
Organization: Ministries of Nuclear Energy

Cost: $63,000 Grant
Summary: Nuclear safety and regulation

Total Investment Cost:

OECD: 5533

Type: PA; T

Update: 4/93

Status: underway

Year: 92-93

------------------------------------------------------------------------..----...------------------------------..----------------------------------------------------_...

Donor: OECD
OECD

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: NIS
Organization: Ministries of Environmental Protection and Natural Resources

Cost: S50,190 Grant Total Investment Cost:
Summary: Integrating energy and environmental policies

Donor: OECD; EC
OECD; EC

OECD: 5527

Type: PA; T

OECD: 2529

Update: 4/93

Status: underway

Year: 92-93

Update: 4/92

Sector: Energy Efficiency
Recipient: NIS
Organization:

Transport Type: PA Status: completed

Cost: Grant Total Investment Cost:
Summary: Conference: tomorrow's clean & fuel efficient automobile

Donor: Switzerland
Int'l Development Ass.; Bureau de cooperation

Sector: Miscellaneous
Recipient: NIS
Organization:

OECD: 2747

Type: TA

Year: 1991

Update: 4/92

Status: underway

Cost: S706,700 Grant Total Investment Cost: Year: 1992
Summary: Financing ofSwiss consultants in fields ofenergy, traffic, banking, and pollution control. Financial contribution to Swiss consultants
Trust Fund of the Worl Bank for the CIS.

Donor: U.K.
Know-How Fund; BBC World Services

OECD: 4655 Update: 2/93

Sector: Energy Efficiency
Recipient: NIS
Organization:

Miscellaneous Type: TA Status: underway

Cost: $36,349 Grant
Summary: Energy efficiency radio program

Total Investment Cost: Year: 1992

LI: Legal Infrastructure; PA: POhcy AdVice; R: Research; T: Training; TA: Techmcal ASSistance
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Donor: U.K.; EC
U.K. (DOE); EC

Sector: Energy Production
Recipient: NIS
Organization:

Nuclear

OECD: 2397

Type: TA

Update: 2/93

Status: completed

Cost: Grant Total Investment Cost:
Summary: Improve RMBKL type (nuclear) reactor

Donor: U.K.; IBRD
U.K.: Know-How Fund; IBRD

OECD: 4656

Year: 91-92

Update: 2/93

Sector: Energy Production
Recipient: NIS
Organization:

Gas Type: T Status: completed

Cost: $29,683 Grant Total Investment Cost:
Summary: Natural gas seminar to develop new trading relations

Donor: U.S.
US Department of State

OECD:

Year: 1992

Update: 2/93

Sector: Energy Efficiency
Recipient: NIS
Organization:

Industry Type: TA Status: proposed

Cost: $52,550,000 Grant Total Investment Cost: Year:
Summary: Energy savings in oil refineries: identification of market barriers, training ofRussian legal and technical experts, and implementation

Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: NIS
Organization:

Power/District Heating

OECD:

Type: TA

Update: 2/93

Status: proposed

Cost: $18,150,000 Grant Total Investment Cost:
Summary: Energy savings in the district heating sector

Year:

---------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: NIS
Organization:

Buildings

OECD:

Type: TA

Update: 2/93

Status: proposed

Cost: $5,250,000 Grant Totlll Investment Cost:
Summary: Performance contracting retrofits for hospitals

Year:

------------------------------------------------------------------------------------------------------------------------------------------------------------------

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Tralmng; TA: Techmcal ASSistance
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Donor: U.S.
USAID (ETIP)

Sector: Energy Efficiency
Recipient: NIS
Organization:

Supply Efficiency

DECO:

Type: TA; PA

Update: 5/93

Status: planned

Cost: S1,800,000 Grant Total Investment Cost:
Summary: Assist World Bank in developing a natural gas distribution systems rehabilitation loan

Year: 93-94

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: NIS
Organization:

Buildings

DECO:

Type: TA

Update: 2/93

Status: proposed

Cost: SI, 750,000 Grant Total Investment Cost:
Summary: Performance contracting retrofits for schools

Donor: U.S.
US Department of State

OECD:

Year:

Update: 2/93

Sector: Energy Efficiency
Recipient: NIS
Organization:

Miscellaneous Type: TA Status: proposed

Cost: SI, 100,000 Grant Total Investment Cost:
Summary: Introduction of U.S. companies offering energy services and products to the Russian market.

Year:

Donor: U.S.
US Department of State

Sector: Energy Efficiency Miscellaneous
Recipient: NIS
Organization: Moscow City and other city governments

DECO:

Type: TA

Update: 2/93

Status: proposed

Cost: SI,OOO,OOO Grant Total Investment Cost:
Summary: 15 small-scale relamping demonstrations in Moscow and in four other major NIS cities.

Year:

Donor: U.S.
USAID (PSED)

Sector: Energy Efficiency
Recipient: NIS
Organization:

Supply Efficiency

DECO:

Type: TA; PA

Update: 5/93

Status: underway

Cost: S893,000 Grant Total Investment Cost: Year: 1993
Summary: Identify opportunities for private sector involvement as a means of improving the performance of power plants

LI: Legal Infrastructure; PA: POhcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: U.S.
USAID (ETIP)

Sector: Energy Efficiency
Recipient: NIS
Organization:

Supply Efficiency

OEeD:

Type: TA; PA

Updale: 5/93

Status: underway

Cost: $750,000 Grant Total Investment Cost:
Summary: Assist World Bank in developing a natural gas & gas liquids flaring reduction loan

Year: 1993

Donor: U.S.
USAID (PSED)

Sector: Miscellaneous
Recipient: NIS
Organization:

OECD:

Type: TA; PA

Update: 5/93

Status: underway

II

Cost: $426,000 Grant Total Investment Cost:
Summary: Assist NIS in attracting and facilitating private enterprise activities in the energy sector

NlS (without Azerbaijan)

Year: 93-94

II
Donor: U.S.

USAID

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: NIS (without Azerbaijan)
Organization:

Cost: Grant Total Investment Cost:
Summary: Energy Efficiency and Market Reform

NIS; Russia

Donor: Canada
External Affairs & Int'l Trade Task Force on Central & Easlern Europe

OECD: 4159

Type: TA

OECD: 3663

Update: 3/93

Status: underway

Year: 92-96

Update: 12/92

Sector: Energy Production
Recipient: NIS; Russia
Organization:

Nuclear Type: TA; T Status: underway

Cost: $24,000,000 Grant Total Investment Cost:
Summary: Nuclear Safety, regulatory assistance, utility management

Donor: Germany
Federal Ministry for Economics

Sector: Miscellaneous
Recipient: NIS; Russia
Organization:

Type: PA

OECD: 2926

Year: 92-95

Updale: 4/92

Status: underway

Cost: $15,800 Grant
Summary: Advice on energy questions

Total Investment Cost: Year: 91-92

LI: Legal Infrastructure; PA: POhcy Advice; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: Japan
Ministry of Foreign Affairs; MITI

Sector: Miscellaneous
Recipient: NIS; Russia
Organization: Ministry of Fuel & Energetics, Tomsk

Cost: Grant Total Investment Cost:
Summary: Study mission to plan cooperation with NIS in energy sector.

Oonor: U.K.
FISCOT led consortium; Know-How Fund

OECO: 2727

Type: R

OECO: 2144

Update: 2/93

Status: completed

Year: 1992

Update: 2/92

Sector: Energy Production
Recipient: NIS; Russia
Organization:

Gas Type: TA Status: planned

Cost: $158,730
Summary: Soviet gas development

Grant Total Investment Cost:

NIS; Russia; Ukraine

Year: 91-92

Oonor: France OECO: 2953
Mission Interministerielle E.C.O.

Sector: Miscellaneous Type: TA
Recipient: NIS; Russia; Ukraine
Organization:

Cost: $2,281,400 Grant Total Investment Cost:
Summary: Energy and environment - several projects

Update: 5/92

Status: underway

Year: 1992

1===1=========NIS;=Russia=;Uk=raine=========!11
Oonor: U.K.

Know-How Fund

Sector: Miscellaneous
Recipient: NIS; Ukraine
Organization:

Cost: S79,365,079 Grant Total Investment Cost:
Summary: Privatization, food distribution, energy, labor markets

Type: PA

OECO: 2386 Update: 3/92

Status: underway

Year: 90-93

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSistance
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II Russia II
Donor: Canada OECD: 3665

External Affairs & Int'l Trade Task Force on Central & Eastern Europe

Sector: Miscellaneous Type: TA
Recipient: Russia
Organization:

Update: 12/92

Status: underway

Cost: $4,000,000 Grant Total Investment Cost: Year: 92-93
Summary: Various technical assistance projects for Russia. Key sectors are energy, forestry, agriculture, trade & investment, democratic
development and security.

Donor: Canada
ACCC; External Affairs & Int'l Trade Task Force on Central & Eastern Europe

OECD: 2600 Update: 2/93

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Ukhta Industrial Institute; Academy of Oil & Gas; Nizhnevartovsk

Cost: $1,825,397 Grant Total Investment Cost:
Summary: Institutional strengthening of oil & gas institutes

Type: TA Status: completed

Year: 1992

Donor: Canada OECD: 2598
PITS; External Affairs & Int'l Trade Task Force on Central & Eastern Europe

Sector: Energy Efficiency Supply Efficiency Type: T
Recipient: Russia
Organization: Komi Arctic Oil; Samotlor Services

Cost: $1,349,206 Grant Total Investment Cost:
Summary: Operational efficiency & safety in Russian petroleum industry

Update: 2/93

Status: underway

Year: 92-94

Donor: Canada
External Affairs & Int'l Trade Task Force on Central & Eastern Europe

Sector: Energy Efficiency Supply Efficiency
Recipient: Russia
Organization: Ministry of Fuels & Energy; Moscow Academy of Science

Cost: $857,150 Grant Total Investment Cost:
Summary: Creation of Siberian Energy Resources Conservation Board

Donor: Canada
External Affain & Int'! Trade Task Force on Central & Eastern Europe

OECD: 4007

Type: TA

OECD: 4008

Update: 1/93

Status: underway

Year: 92-93

Update: 1/93

Sector: Energy Production
Recipient: Russia
Organization: Uganskneftygaz

Oil Type: T Status: underway

Cost: $352,000 Grant
Summary: Petroleum management training

Total Investment Cost: Year: 92-93

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Technical ASSistance
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Donor: Canada
External Affairs & Int'I Trade Task Force on Central & Eastern Europe

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Tyumen Oblast Administration; Ministry of Fuels & Energy

OECD: 4009

Type: TA

Update: 1/93

Status: underway

Cost: $209,040 Grant
Summary: Oil & gas project identification mission

Total Investment Cost: Year: 92-93

Donor: Canada OECD: 3314
Paladin Projects Int'l; External Affairs & In!'l Trade Task Force on Central & Eastern Europe

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: LI Status: completed

Cost: $105,556 Grant Total Investment Cost:
Summary: Legislative & regulatory framework advice (oil & gas)

Year: 1992

Donor: Canada OECD: 3315 Update: 2/93
Energy, Mines & Resources Canada; External Affairs & In!'l Trade Task Force on Central & Eastern Europe

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: TA Status: completed

Cost: $63,492 Grant Total Investment Cost:
Summary: Assistance in petroleum resource management

Donor: Canada OECD: 3313
BC Hydro Int'l; Ontario Hydro; External Affairs & Int'l Trade Task Force on Central & Eastern Europe

Year: 1992

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: completed

Cost: $39,683 Grant Total Investment Cost:
Summary: Electrical utility manager training/identification

Donor: Canada
PITS; External Affairs & Int'J Trade Task Force on Central & Eastern Europe

OECD: 2597

Year: 1992

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: TA Status: completed

Cost: Grant Total Investment Cost:
Summary: Petroleum sector training needs assessment

LI: Legal Infrastructure; PA: Pohcy Advtce; R: Research; T: Trammg; TA: Techmcal ASSistance

Year: 1992
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Donor: Canada OECD: 3316
Canadian Energy Research Inst.; External Affairs & Int'( Trade Task Force on Central & Eastern Europe

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: TA Status: completed

Cost: Grant Total Investment Cost:
Summary: Roundtable discussion with Canadian oil & gas officials

Year: 1992

--------------------------------------------------------------------------------------------------------------------------------------------------._--------

Donor: Canada OECD: 3318
University of Calgary; External Affairs & Int'I Trade Task Force on Central & Eastern Europe

Update: 2/93

Sector: Miscellaneous
Recipient: Russia
Organization:

Type: T Status: completed

Cost: Grant Total Investment Cost:
Summary: Funding for development of management education (oil & gas, tourism)

Donor: Canada; OECD OECD: 4010
Canada: External Affairs & Int'I Trade Task Force on Central & Eastern Europe; OECD

Year: 1992

Update: 4/93

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Tyumen Oblast Administration

Type: R Status: compleled

Cost: $28,000
Summary: Oil & gas consultation

Grant Total Investment Cost: Year: 1992

Donor: Canada; OECD OECD: 3788
Canada: External Affairs & Int'l Trade Task Force on Central & Eastern Europe; OECD

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing Type: R; TA Status: underway

Cost: $20,635 Grant
Summary: Energy conservation study

Donor: EBRD
EBRD

Total Investment Cost:

OECD: 2854

Year: 1992

Update: 4/92

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: SI. Petersburg Authorities

Cost: $468,000 Grant Total Investment Cost:
Summary: Water supply system & energy efficiency urban heating

Type: TA Status: underway

Year: 1992

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: EBRD
EBRD

Sector: Energy Production Oil
Recipient: Russia
Organization:

Cost: $234,000 Grant
Summary: Petroleum legislation

Donor: EC
EC

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Ministry of Fuel and Industry

Total Investment Cost:

OECD: 3437

Type: LI

OECD: 4025

Type: TA

Update: 9/92

Status: approved

Year: 1992

Update: 2/93

Status: approved

Cost: $5,700,000 Grant Total Investment Cost:
Summary: Tyumen Task Force: Improvement in hydrocarbon produclion

Donor: EC
EC

OECD: 4066

Year: 1993

Updale: 2/93

Sector: Energy Efficiency General - Policy/Planning/Pricing Type: TA Status: planned
Recipient: Russia
Organization: Sibnefteprovod; Union of Oil Industrialist; Regional Planning Board of Tyumen Oblast; Tyumenenergo; Tyumen Governor's
office

Cost: $5,616,000 Grant
Summary: Energy program for Tyumen Region

Donor: EC
EC

Total Investment Cost:

OECD: 4030

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: approved

Cost: $3,510,000 Grant Total Investment Cost:
Summary: Modernization of refinery/power generation

Donor: EC
EC

OECD: 4065

Year: 1993

Update: 2/93

Sector: Energy Production Oil & Gas Type: T
Recipient: Russia
Organization: Tyumen University; West Siberian Pipeline Enterprise; Siberian, Scientific Research Institute

Cost: $3,480,000 Grant Total Investment Cost:
Summary: Training: enterprise management in oil & gas production

LI: Legal Infrastructure; PA: Poltcy AdVIce; R: Research; T: Trammg; TA: Techmcal ASSIstance

Status: planned

Year: 1993
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Donor: EC
EC

Sector: Energy Production Nuclear
Recipient: Russia
Organization: Ministry of Nuclear Energy

Cost: S3,393,OOO Grant Total Investment Cost:
Summary: Public Information Center for nuclear energy

Donor: EC
EC

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: Mosenergo; Lenenergo

Cost: S2,925,OOO Grant Total Investment Cost:
Summary: Management methods reform for Mosenergo and Lenenergo

Donor: EC
EC

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Ministry of Fuel and Energy; Gazprom; Mosenergo

OECD: 6384

Type: TA

OECD: 4012

Type: TA; R

OECD: 4062

Type: TA; R

Update: 3/93

Status: underway

Year: 1993

Update: 4/93

Status: underway

Year: 93-94

Update: 2/93

Status: planned

Cost: S2,760,OOO Grant Total Investment Cost:
Summary: Ethane extraction; certification procedures for gas appliances; energy saving

Donor: EC
EC

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: Mosenergo; Tverenergo

OECD: 4023

Type: T

Year: 1993

Update: 2/93

Status: underway

Cost: S2,232,OOO Grant Total Investment Cost:
Summary: Development of management training program for Mosenergo & Tverenergo

Donor: EC
EC

OECD: 4064

Year: 93-94

Update: 2/93

Sector: Miscellaneous
Recipient: Russia
Organization: Ministry of Fuel and Energy, Committee for Energy saving

Cost: S2,040,OOO Grant Total Investment Cost:
Summary: Examination of the present shortages of light fuels

Type: TA; PA Status: planned

Year: 1993

LI: tegallnfrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Technical Assistance
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Donor: EC
EC

Sector: Energy Production
Recipient: Russia
Organization: Gazprom

Oil & Gas

OECD: 4028

Type: TA

Update: 2/93

Status: planned

Cost: $1,980,000 Grant Total Investment Cost:
Summary: Evaluation of main oil & gas pipelines - Russia

Donor: EC
EC

OECD: 4057

Year: 1993

Update: 2/93

Sector: Energy Efficiency General - Policy/Planning/Pricing Type: PA; TA
Recipient: Russia
Organization: Lengas; Lenenergo; Municipal & Oblast Authorities; Industrial Association

Status: planned

Cost: $1,560,000 Grant Total Investment Cost: Year: 1993
Summary: Assistance to municipal & regional authorities Lengas, Lenenergo, and the heavy industrial and residential sectors to define a new
energy policy.

Donor: EC
EC

Sector: Energy Production
Recipient: Russia
Organization: Mintopenergo

Power

OECD: 4020

Type: R

Update: 2/93

Status: underway

Cost: $1,524,000 Grant Total Investment Cost:
Summary: Study of the power transmission system in Russia

Donor: EC
EC

OECD: 4026

Year: 1993

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization: Gazprom

Gas Type: TA Status: approved

Cost: $1,200,000 Grant Total Investment Cost:
Summary: Russian gas industry - transition to market economy

Donor: EC
EC

OECD: 4022

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Mosenergo

Power/District Heating Type: T Status: planned

Cost: $1,200,000 Grant Total Investment Cost:
Summary: Training of Russian electricity supply staff

LI: Legal Infrastructure; PA: POhcy Advtce; R: Research; T: Trammg; TA: TechnIcal AssIstance

Year: 1993
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Donor: EC
EC

Sector: Energy Production Oil
Recipient: Russia
Organization: Ministry of Fuel and Energy

OECD: 4029

Type: TA

Update: 2/93

Status: planned

Cost: $1,200,000
Summary: Oil refinery upgrading

Donor: EC
EC

Grant Total Investment Cost:

OECD: 4011

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Mintopenergo

General - Policy/Planning/Pricing Type: TA; R Status: underway

Cost: 5984,000 Grant Total Investment Cost:
Summary: Restructuring and decentralization of electricity

Donor: EC
EC

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: City of Moscow

OECD: 4063

Type: R; TA

Year: 1993

Update: 2/93

Status: planned

Cost: $960,000 Grant Total Investment Cost: Year: 1993
Summary: Study current availability & distribution of fuels in the Moscow area; development of an energy saving strategy; implementation
of a public campaign of energy efficiency measures.

Donor: EC
EC

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Lengas; Lenenergo; Technical University

Cost: 5960,000 Grant Total lnvestment Cost:
Summary: Energy training of power/petrochemical/industrial personnel

Donor: EC
EC

OECD: 4061

Type: T

OECD: 4031

Update: 2/93

Status: planned

Year: 1993

Update: 2/93

Sector: Energy Efficiency.
Recipient: Russia
Organization: Gazprom

Supply Efficiency Type: TA; T Slalus: planned

Cost: 5900,000 Grant Total Investmenl Cost:
Summary: Integrated management program - Gazprom

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSistance

Year: 1993
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Donor: EC
EC

Sector: Miscellaneous
Recipient: Russia
Organization: Uralenergo; Permenergo

Type: TA

OECD: 4015 Update: 2/93

Status: underway

Cost: $900,000 Grant Total Investment Cost: Year: 1993
Summary: Transfer of technical know-how in commercial management of the electric utilities Uralenergo & Permenergo

Donor: EC
EC

Sector: Energy Efficiency
Recipient: Russia
Organization: Gazprom

Supply Efficiency

OECD: 4027

Type: TA

Update: 2/93

Status: planned

Cost: $720,000 Grant Total Investment Cost:
Summary: Computerized control system - natural gas transmission

Donor: EC
EC

OECD: 4021

Year: 1993

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization: Mintopenergo

Power Type: LI Slalus: underway

Cost: $720,000 Grant Total Investment Cost:
Summary: Elaboration of legal framework for electricity supply

Donor: EC
EC

Sector: Miscellaneous
Recipient: Russia
Organization: Mosenergo

OECD: 4019

Type: R

Year: 1993

Update: 2/93

Status: underway

Cost: $720,000 Grant Total Investment Cost: Year: 1993
Summary: Expertise on atmospheric pollution caused by power plants and a study for installing metering & control systems.

Donor: EC
EC

Sector: Miscellaneous
Recipient: Russia
Organization: Mosenergo

Type: R

OECD: 4017 Update: 2/93

Status: underway

Cost: $714,000 Grant Total Investment Cost:
Summary: Development of a system to reduce NOx emissions at Mosenergo heat and power plant 21.

LI: Legal Infrastructure; PA: Policy Advice; R: Research; T: Trammg; TA: Techmcal Assistance

Year: 1993
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Donor: EC
EC

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: Electricity Board

OECD: 4102

Type: TA

Update: 3/93

Status: planned

Cost: 5600,000 Grant Total Investment Cost: Year: 1993
Summary: Development of an energy policy: e.g., review of current energy supply & demand balance; evaluation of short & medium term
demand forecast for electricity generation.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: EC
EC

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry

OECD: 4058

Type: TA: R

Update: 2/93

Status: planned

Cost: $585,000 Grant Total Investment Cost:
Summary: Energy efficiency audit - Lenmolkombinat (dairy)

Donor: EC
EC

OECD: 4018

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Minenergo

Power/District Heating Type: TA Status: underway

Cost: $540,000 Grant Total Investment Cost:
Summary: Refurbishing of solid fuel-fired power plants

Donor: EC
EC

OECD: 4060

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Nievskyzadov

Industry Type: TA Status: planned

Cost: $480,000 Grant Total Investment Cost:
Summary: Energy audit - Nievskyzadov compressor/turbine manufacturer

Donor: EC
EC

OECD: 4016

Year: 91-93

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization: Mintopenergo

Power Type: TA; T Status: underway

Cost: $480,000 Grant Total Investment Cost:
Summary: Study on maintenance planning & repair works in power systems

Year: 1993

------------------------------------------------------------------------------------------------------------------------------------------------------------..-------

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Techmcal ASSIStance
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Donor: EC
EC

OECD: 4014 Update: 2193

Sector: Energy Efficiency
Recipient: Russia
Organization: Tverenergo

Power/District Heating Type: R Status: underway

Cost: $474,000 Grant Total Investment Cost:
Summary: Study: personnel management at Tverenergo

Donor: EC
EC

Sector: Energy Efficiency Industry
Recipient: Russia
Organization: Aluminum plant

Cost: $360,000 Grant Total Investment Cost:
Summary: Energy eftkiency in aluminum plant in Novokuznestk

Donor: EC
EC

Sector: Energy Efficiency Supply Efficiency
Recipient: Russia
Organization: Gas processing plant

Cost: $360,000 Grant Total Investment Cost:
Summary: Energy savings in natural gas process plant in Orenburg

Donor: EC
EC

OECD: 4046

Type: TA; R

OECD: 4045

Type: TA; R

OECD: 4054

Year: 1993

Update: 2/93

Status: planned

Year: 1993

Update: 2/93

Status: underway

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Gazprom

Supply Efficiency Type: TA Status: planned

Cost: $355,200 Grant Total Investment Cost:
Summary: Increase efficiency of gas transmission system

Donor: EC
EC

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: City of Moscow

Cost: $354,000 Grant Total Investment Cost:
Summary: Energy saving for waste management (City of Moscow)

OECD: 4041

Type: R

Year: 1993

Update: 2/93

Status: planned

Year: 1993

U: LegallntrastnJcture; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: EC
EC

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: Mosenergo; Tverenergo

Cost: $352,800 Grant Total Investment Cost:
Summary: Advice on tariff policy (Mosenergo, Tverenergo)

Donor: EC
EC

OECD: 4033

Type: TA

OECD: 4047

Updale: 2/93

Status: underway

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry Type: TA; R Status: underway

Cost: $352,800 Grant Total Investment Cost:
Summary: Energy audits: steel industry CSt. Petersburg)

Donor: EC
EC

OECD: 4048

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry Type: TA; R Status: underway

Cost: $352,800 Grant Total Inveslment Cost:
Summary: Energy audits: paper industry Moscow, St. Petersburg

Donor: EC
EC

OECD: 4056

Year: 1993

Update: 2/93

Sector: Energy Efficiency Supply Efficiency Type: T A
Recipient: Russia
Organization: Verdnasky Institute of Geochemistry and Analytical Chemistry; Academy of Sciences

Status: underway

Cost: $352,800 Grant Total Investment Cost: Year: 1993
Summary: Creation ofgeochemical analytical service center to provide services to the petroleum industry. This service will increase efficiency
of oil exploration through geochemical analysis.

Donor: EC
EC

Sector: Energy Production Power
Recipient: Russia
Organization: All Union Electric Power Research Institute

Cost: $348,600 Grant Total Investment Cost:
Summary: Develop emission/effluent monitoring systems for power stations

OECD: 4036

Type: TA; T

Update: 2/93

Status: underway

Year: 1993

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal Assistance
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Donor: EC
EC

Sector: Energy Efficiency
Recipient: Russia
Organization: Gazprom

Industry

OECD: 4039

Type: R

Update: 2/93

Status: undelWay

Cost: $348,000 Grant Total Investment Cost:
Summary: Energy savings study (Vladimir Tractor Factory)

Donor: EC
EC

Sector: Energy Efficiency Industry
Recipient: Russia
Organization: Cementery Carachia-Cherkes

OECD: 4044

Type: TA; R

Year: 1993

Update: 2/93

Status: undelWay

Cost: $348,000 Grant Total Investment Cost:
Summary: Potential of waste materials as an energy source in the production of cement.

Donor: EC
EC

OECD: 4053

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Lengas

Supply Efficiency Type: TA Status: planned

Cost: $344,400 Grant Total Investment Cost:
Summary: Pilot project: installation of polyethylene pipes

Donor: EC
EC

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: $342,000 Grant Total Investment Cost:
Summary: Energy sector vademecum for foreign investors

Donor: EC
EC

OECD: 6386

Type: TA

OECD: 4038

Year: 1993

Update: 3/93

Status: completed

Year: 1993

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Gazprom

Power/District Heating Type: R Status: undelWay

Cost: $342,000 Grant
Summary: Energy audit at thermal station No.8

Total Investment Cost: Year: 1993

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: EC
EC

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: All Union Electric Power Research Institute

Cost: $340,500 Grant Total Investment Cost:
Summary: Workshop - residual life of power plant equipment

OECD: 4037

Type: TA

Update: 2/93

Status: approved

Year: 1993

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: EC
EC

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry

OECD: 4040

Type: TA; R

Update: 2/93

Status: underway

Cost: $336,000 Grant Total Investment Cost:
Summary: Potential energy savings (Electrostal Metallurgical Works)

Donor: EC
EC

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: City of Lubertsy

OECD: 4043

Type: R

Year: 1993

Update: 2/93

Status: planned

Cost: $330,000 Grant
Summary: Energy savings in Lubertsy

Donor: EC
EC

Total Investment Cost:

OECD: 4051

Year: 1993

Update: 2/93

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: VNIIBT (All Union Drilling Techniques Research Institute)

Cost: 5315,600 Grant Total Investment Cost:
Summary: Methods for horizontal well drilling for West Siberia

Donor: EC
EC

Sector: Miscellaneous
Recipient: Russia
Organization: Ministry of Power and Electrification

Cost: $308,400 Grant Total Investment Cost:
Summary: System for environmental control of Zaporozhsky

Type: TA

OECD: 4032

Type: TA

Status: planned

Year: 1993

Update: 2/93

Status: underway

Year: 1993

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: TechOical Assistance

------~------------------
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Donor: EC
EC

Sector: Energy Production
Recipient: Russia
Organization: Gazprom

Gas Type: R

OECD: 4055 Update: 2/93

Status: underway

Cost: $296,000 Grant Total Investment Cost:
Summary: Study: design standards for gas & associated pipelines

Year: 1993

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: EC
EC

Sector: Energy Production
Recipient: Russia
Organization: Minenergo

Power

OECD: 4034

Type: TA

Update: 2/93

Status: planned

Cost: $292,500 Grant Total Investment Cost:
Summary: On-line diagnostic of 200-800 MW power plants

Donor: EC
EC

Sector: Energy Efficiency Industry
Recipient: Russia
Organization: Tscheijabinsk (metallurgical industry)

Cost: $285,600 Grant Total Investment Cost:
Summary: Energy Savings - Tscheijabinsk (metallurgical industry)

Donor: EC
EC

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: All Union Electric Power Research Institute

Cost: $270,270 Grant Total Investment Cost:
Summary: Evaluation of thermal conditions of high voltage lines

Donor: EC
EC

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Regional Council of the city of Tscheljabinsk

Cost: $240,000 Grant Total Investment Cost:
Summary: Training for energy managers - Tscheljabinsk

OECD: 4042

Type: TA; R

OECD: 4035

Type: TA

OECD: 4049

Type:T

Year: 1993

Update: 2/93

Status: underway

Year: 1993

Update: 2/93

Status: planned

Year: 1993

Update: 2/93

Status: planned

Year: 1993

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal ASSistance

~\
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Donor: EC
EC

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Ministry of Fuel and Energy

Cost: $175,200 Grant
Summary: Workshop on Hydrocarbons Legislation

Donor: EC; IBRD
EC,IBRD

Total Investment Cost:

OECD: 4051

Type: LI; PA

OECD: 2004

Update: 2/93

Status: approved

Year: 1993

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: TA Status: underway

Cost: $440,000 Grant Total Investment Cost:
Summary: Organization/operation of oil pipeline industry

Donor: EC; IBRD
EC; IBRD

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: $348,075 Grant Total Investment Cost:
Summary: Commercialization & Privatization of gas industry

Donor: Finland
Ministry of Trade & Industry

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: Ministry of Fuels & Energy

Cost: $1,800,420 Grant Total Investment Cost:
Summary: Conservation/energy efficiency: measuring, planning

OECD: 2560

Type: TA; PA

OECD: 4000

Type: TA

Year: 91-93

Update: 2/93

Status: underway

Year: 92-93

Update: 1/93

Status: underway

Year: 92-93

Donor: Finland OECD: 3331
Ministry of Foreign Affairs; Ministry of the Environment; Ministry of Trade & Industry

Update: 3/93

Sector: Energy Efficiency General· Policy/Planning/Pricing
Recipient: Russia
Organization: Ministry of Fuel & Energy (MINTOp)

Cost: $1,755,102 Grant Totallnveslment Cost:
Summary: Energy conservation program for northwest regions of Russia

Type: TA Status: underway

Year: 92-93

LI: Legallnlrastructure; PA: POhcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: Finland
IVO International Ltd.; Ministry of Trade & Industry

OECD: 2672 Update: 1/93

Sector: Energy Production Nuclear Type: TA
Recipient: Russia
Organization: MINATOM; Ministry for Nuclear Energy; Kola Nuclear Power Station

Cost: $1,500,000 Grant Total Investment Cost:
Summary: Conceptual design of additional safety systems

Status: underway

Year: 92-93

--------------------_.._---------------------------------------------------------------------------------------------------------------------------------

Donor: Finland
Center Radiation Nuclear Safety; Ministry of Trade & Industry

OECD: 2671 Update: 1/93

Sc;ctor: Energy Production Nuclear Type: TA
Recipient: Russia
Organization: MINATOM; Ministry for Nuclear Energy; Leningrad Nuclear Power Station

Cost: $645,160 Grant Total Investment Cost:
Summary: Enhancement of nuclear operational safety practices

Status: underway

Year: 92-93

Donor: Finland
Ministry of Trade & Industry

Sector: Energy Production Power
Recipient: Russia
Organization: Rostovugol (coal mining company)

Cost: $591,836 Grant Total Investment Cost:
Summary: Study for the realization of Rostovugol power plant

Donor: Finland
Ministry of the Environment

Sector: Energy Production Nuclear
Recipient: Russia
Organization: Committee: Nature Preservation St Petersburg area

OECD: 5041

Type: R

OECD: 2691

Type: TA

Update: 3/93

Status: underway

Year: 1993

Update: 1/93

Status: underway

Cost: $292,500
Summary: Nuclear Safety projects

Donor: Finland
Ministry of Trade & Industry

Grant Total Investment Cost:

OECD: 5042

Year: 91-92

Update: 3/93

Sector: Energy Efficiency
Recipient: Russia
Organization: Karelenergo

Power/District Heating Type: TA Status: underway

Cost: $193,877 Grant Total Investment Cost:
Summary: Renovation of hydro power plants in Karelia

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal AssIstance

. ~--- ._-_." -------

Year: 1993
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Donor: Finland
Ministry of the Environment; Ministry of Trade & Industry

OECD: 4528 Update: 2/93

Sector: Energy Efficiency General - Policy/Planning/Pricing Type: TA Status: underway
Recipient: Russia
Organization: Ministry of Fuels & Energy; Karelia government; Authorities in SI. Petersburg and Leningrad region; Plants & factories in this
area

Cost: $169,400 Grant
Summary: Energy conservation projects

Donor: Finland
Ministry of Trade & Industry

Sector: Energy Production Coal
Recipient: Russia
Organization: Karellestopprom; Karelenergo

Total Investment Cost:

OECD: 5043

Type: R

Year: 92-93

Update: 3/93

Status: underway

Cost: $57,755 Grant Total Inwstment Cost:
Summary: Study on production and use of peat resources in Karelia

Donor: Finland
ETY-Finance Oy; Ministry of Trade & Industry

OECD: 2704

Year: 1993

Update: 3/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous Type:T Status: completed

Cost: Grant Total Investment Cost:
Summary: Establishment of an international (energy/environmental) training center in Moscow

Year: 90-91

Donor: Finland
Ministry of Trade & Industry

OECD: 1503 Update: 3/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: R Status: underway

Cost: Grant Total Investment Cost: Year: 91-93
Summary: In the area of energy development, a project for evaluation & utilization of energy resources in the Barents Sea area, Murmansk.

Donor: Finland; EBRD
Finland: Ministry of Trade & Industry; EBRD

Sector: Energy Efficiency General - Policy/Planning/Pricing
Recipient: Russia
Organization: Karelian Council of Ministers

OECD: 3332

Type: TA

Update: 3/93

Status: approved

Cost: $614,000 Grant
Summary: Energy master plan for Karelia

Total Investment Cost: Year: 92-93

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Tralmng; TA: Techmcal ASSIstance
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Donor: Finland; Norway; Denmark OECD: 4513 Update: 3/93
Finnish Center for Radiation & Nuclear Safety; Norwegian Nuclear Energy Safety Authority; Danish Civil Defense & Emergency
Planning Agency

Sector: Energy Production Nuclear Type: TA
Recipient: Russia

Organization: GOSATOMNADZOR (State Committee for the Supervision of Radiation Safety of Russia)

Cost: $104,758 Grant Total Investment Cost:
Summary: Inmarsat-C Satellite Terminals to Russian Nuclear Establishments

Status: completed

Year: 1992

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: France
Mission Interministerielle E.C.O.

OECD: 3753 Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: T; TA Status: underway

Cost: $756,650 Grant Total Investment Cost:
Summary: Assistance & training for oil & gas industries

Donor: G7 OECD:

Year: 1992

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Buildings Type: TA Status: proposed

Cost: Loan
Summary: Light control systems in buildings

Donor: G7

Total Investment Cost:

OECD:

Year:

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing Type: TA Status: proposed

Cost: Loan Total Investment Cost:
Summary: Integrated Resource Planning (lRP) demonstration zones

Donor: G7 OECD:

Year:

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous Type: TA Status: proposed

Cost: Loan
Summary: Improvement in refrigerator designs

Total Investment Cost: Year:

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Technical AssIstance
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Donor: G7

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: Loan
Summary: Compact fluorescent Iightbulb designs

Total Investment Cost: Year:

-----------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: G7

Sector: Energy Efficiency
Recipient: Russia
Organization: Lenenergo

Power/District Heating

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: Loan Total Investment Cost:
Summary: Upgrade efficiency of CHP plants with small gas turbines

Donor: G7

$60.000,000

OECD:

Year: 1999

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: proposed

Cost: Loan Total Investment Cost:
Summary: Reactive control and system loss reduction

Donor: G7

$74,200,000

OECD:

Year: 95-2010

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization: Gazprom

Gas Type: TA Status: proposed

Cost: Loan Total Investment Cost:
Summary: Gas supply for heat and power in the Northwest

Donor: G7

$900,000,000

OECD:

Year: 95-2000

Update: 8/93

Sector: Energy Production Power Type: TA
Recipient: Russia
Organization: Power companies of: Komi, Arkhangelsk, Karelia, Kola, Mosenergo and Lenenergo

Status: proposed

Cost: Loan Total Investment Cost:
Summary: High efficiency medium sized turbines for CHP

$2,800,000,000 Year: 2000-2010

tI: Legallnlrastructure; PA: Policy Advice; R: Research; T: Trammg; TA: Techmcal Assistance
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Donor: G7 OECD: Update: 8/93

Sector: Energy Production Power Type: TA Status: proposed
Recipient: Russia
Organization: Power companies of: Tulenergo, Tverenergo and Smolensk (Center Region) and Pskov, Novgorod, Karelia and Lenenergo
(Northwesl Region)

Cost: Loan Total Inveslment Cost:
Summary: Provide high efficiency large 450 MW CCGT's for power generation

Donor: G7

$7,000,000,000

OECD:

Year: 2000-2010

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization:

Power Type: TA Stalus: proposed

Cost: Loan Total Investment Cost:
Summary: Center-Northwest interconnection reinforcement

Donor: G7

$320,000,000

OECD:

Year: 95-2005

Updale: 8/93

Sector: Energy Production
Recipient: Russia
Organization:

Power Type: TA Status: proposed

Cost: Loan Total Investment Cost:
Summary: Karelia-Kola transmission reinforcement

$150,000,000 Year: 95-2000

Donor: G7 OECD:

Sector: Energy Production Power Type: TA
Recipient: Russia
Organization: Substations of Vladimir, Mihaylov, Tambov, Lipesk, and Metallurgic

Cost: Loan Total Investment Cost: $800,000,000
Summary: 750 kV system reinforcement in Center region

Update: 8/93

Slalus: proposed

Year: 94-2000

Donor: G7

Sector: Energy Production
Recipient: Russia
Organization:

Power

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: Loan Total Investment Cost:
Summary: Middle Volga-eenter transmission reinforcement

$125,000,000 Year: 2000-2005

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Technical AsSIstance
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Donor: G7

Sector: Energy Production
Recipient: Russia
Organization:

Power

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: Loan
Summary: Urals system internal reinforcement

Total Investment Cost: Year: 1994-2000

--------------------------------------------------------------------------------------------..------------------------------------------------------------------------

Donor: G7

Sector: Energy Production
Recipient: Russia
Organization:

Power

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: Loan Total Investment Cost:
Summary: Siberia interconnection capacity reinforcement

Donor: G7

$2,400,000,000

OECD:

Year: 95-2010

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization:

Power Type: TA Status: proposed

Cost: Loan Total Investment Cost:
Summary: Selective series compensation within the Russian System

Donor: IBRD
IBRD

$60,000,000

OECD: 4507

Year: 95-2000

Update: 1193

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: TA Status: underway

Cost: $900,000 Grant Total Investment Cost:
Summary: Project preparation advance for oil sector loan

Donor: IBRD
IBRD

OECD: 4502

Year: 1993

Update: 1/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing Type: PA Status: underway

Cost: $200,000 Grant
Summary: Energy pricing and taxation

Total Investment Cost: Year: 92-93

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Technical Assistance



[Header to be inserted)

Donor: IBRD
IBRD

Sector: Energy Production Gas
Recipient: Russia
Organization: Ministry of Fuels & Energy

OECD: 4501

Type: R; PA

Update: 1/93

Status: undelWay

Cost: $102,500
Summary: Gas pricing and taxation

Donor: ffiRD; EC
IBRD; EC

Sector: Energy Production Oil
Recipient: Russia
Organization:

Grant Total Investment Cost:

OECD: 3764

Type: TA; LI

Year: 92-93

Update: 2/93

Status: completed

Cost: $549,000 Grant
Summary: Oil sector legislation

Donor: ffiRD; EC
IBRD; EC

Sector: Miscellaneous
Recipient: Russia
Organization:

Total Investment Cost:

OECD: 3765

Type: TA

Year: 91-93

Update: 2/93

Status: undelWay

Cost: $200,000 Grant Total Investment Cost:
Summary: Enterprise reform in the Russian energy sector

Donor: ffiRD; EC
IBRD; EC

OECD: 3771

Year: 92-93

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: T Status: undelWay

Cost: $100,000 Grant Total Investment Cost:
Summary: Petroleum training: legal & contractual issues

Donor: Japan
Japan Technical Cooperation for Coal Resources Development

Sector: Energy Production Coal
Recipient: Russia
Organization: Ministry of Fuel and Energy, Committee for Coal Industry

Cost: Grant Total Investment Cost:
Summary: Mission for cooperation in coal development

OECD: 3713

Type: TA; R

Year: 92-93

Update: 1/93

Status: completed

Year: 1992

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal Assistance
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Donor: Netherlands
Netherlands

Sector: Energy Production Power
Recipient: Russia
Organization: Mosenergo; Russian Federation Mokompriroda

Cost: $1,030,000 Grant Total Investment Cost:
Summary: Study and assistance for the Mosenergo plant TEZ 21

OECD: 3711

Type: TA

Update: 1/93

Status: underway

Year: 92-94

-------------------------------------------_..------------------------------------------------------------------------------------------------------------------

Donor: Sweden
Ministry for Foreign Affairs

OECD: 4544 Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization:

Nuclear Type: TA Status: underway

Cost: $4,000,000 Grant Total Investment Cost:
Summary: Funds for a Nuclear Safety Project Center

Donor: Sweden
Ministry for Foreign Affairs

Sector: Energy Production Nuclear
Recipient: Russia
Organization:

OECD: 4543

Type: TA

Year: 1992

Update: 2/93

Status: underway

Cost: S139,900 Grant
Summary: Nuclear safety project

Total Investment Cost: Year: 92-93

Donor: U.K.
British Business Consortium; Heat Engineering Institute; Know-How Fund

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Ministry for Science, Higher Education and Technical Policy

OECD: 2143

Type:T

Update: 2/93

Status: underway

Cost: $1,698,412 Grant
Summary: Energy efficiency training for managers

Donor: U.K.
Know-How Fund

Total Investment Cost:

OECD: 2967

Year: 92-93

Update: 2/93

Sector: Energy Production
Recipient: Russia
Organization: Gubkin Institute

Oil & Gas Type:T Status: planned

Cost: $682,539 Grant
Summary: Training for oil & gas personnel

Total Investment Cost: Year: 1992

LI: Legal lnfrastructure; PA: Pohcy AdVice; R: Research; T: Tralmng; TA: Techmcal ASSistance
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Donor: U.K.
Know-How Fund

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Ministry of Science, Higher Education & Technical Policy

Cost: $555,555 Grant Total Investment Cost:
Summary: Energy efficiency training in the UK & Russia

Donor: U.K.
Hardcastle & Co.; Know-How Fund

Sector: Energy Production Oil & Gas
Recipient: Russia
Organization: Academy of Science

Cost: $119,047 Grant Total Investment Cost:
Summary: Infrastructure development of oil & gas industries

Donor: U.K.
BP; Know-How Fund

Sector: Energy Efficiency Miscellaneous
Recipient: Russia
Organization: Gubkin Institute; Moscow International Business School

OECD: 2966

Type: T

OECD: 2126

Type: TA

OECD: 2127

Type: TA

Update: 5/92

Status: approved

Year: 1992

Update: 4/92

Status: approved

Year: 1992

Update: 4/92

Status: completed

Cost: $47,619 Grant
Summary: Energy business development seminar

Donor: U.K.
Locker Air Maze Ltd.; Know-How Fund

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: $38,095 Grant
Summary: Fuel filtration systems manufacture

Donor: U.K.
Welltrain In!'l; Know-How Fund

Total Investment Cost:

Total Investment Cost:

OECD: 2973

Type: T

OECD: 2971

Year: 91-92

Update: 5/92

Status: underway

Year: 1992

Update: 5/92

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: R Status: planned

Cost: $28,571 Grant
Summary: Oil & gas industry training center

Total Investment Cost: Year: 1992

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSIStance
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Donor: U.K.
Know-How Fund

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: $23,809 Grant Total Investment Cost:
Summary: European Energy Charter Seminar - Costs for Russian participants

Donor: U.K.
UK Department of Energy; Know-How Fund

OECD: 3602

Type: TA

OECD: 2976

Update: 12/92

Status: approved

Year: 1992

Update: 5/92

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: R Status: completed

Cost: Grant Total Investment Cost: Year: 1992
Summary: Visit by a technical team from the UK Department of Energy to Tyumen and Nizhnervartovsk, West Siberia

Donor: U.K.
UK Department of Trade & Industry; Know-How Fund

OECD: 2978 Update: 5/92

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: PA Status: completed

Cost: Grant Total Investment Cost:
Summary: Technical seminars for oil & gas industry

Donor: U.K.
UK Department of Energy; Know-How Fund

Sector: Miscellaneous
Recipient: Russia
Organization: Ministry of Fuels & Energy

Cost: Grant Total Investment Cost:
Summary: Memorandum on cooperation in the energy sector was signed.

Donor: U.K.
UK Department of Energy; Know-How Fund

Sector: Miscellaneous
Recipient: Russia
Organization: Ministry of Fuels & Energy

OECD: 2975

Type: TA

OECD: 2979

Type: TA

Year: 1992

Update: 5/92

Status: completed

Year: 1992

Update: 5/92

Status: completed

Cost: Grant Total Investment Cost:
Summary: Secondment of two UK officials to the Russian Ministry of Fuels & Energy

LI: LegallnfrastnJcture; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal ASSIStance

Year: 1992



[Header to be inserted)

Donor: U.K. OECD: 2977
UK Department of Trade & Industry; UK Department of Energy; Know-How Fund

Update: 5/92

Sector: Miscellaneous
Recipient: Russia
Organization: Ministry of Fuels & Energy

Cost: Grant
Summary: Planned exchange of officials

Donor: U.S.
US Department of State

Total Investment Cost:

Type: TA

OECD:

Status: planned

Year: 1992

Update: 2/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: proposed

Cost: $20,850,000 Grant Total Investment Cost: Year:
Summary: Project to assist in the creation of a venture to produce highly energy-efficient aeroderivalive gas turbines for stationary power
view generation in Russia.

Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry

OECD:

Type: TA

Update: 2/93

Status: proposed

Cost: $1,350,000 Grant Total Investment Cost: Year:
Summary: Cooperation with the Moskvich auto assembly plant in Moscow to arrange an investment by the American energy services company.

Donor: U.S.
USTDA

Sector: Energy Efficiency
Recipient: Russia
Organization: Gazprom

Supply Efficiency

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: $750,000 Grant Total Investment Cost:
Summary: Rehabilitation of 4000 kilometer Volgograd gas pipeline system

Donor: U.S.
USTDA

OECD:

Year:

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization: Tatneft

Oil & Gas Type: TA Status: underway

Cost: $600,000 Grant Total Investment Cost:
Summary: Seismic stratigraphy to confirm reserves for Tatneft

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Techmcal ASSistance

Year:
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Donor: U.S.
USAID

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: City of Yekaterinburg, Verch-Isetskiy Metallurgy Co.

Cost: $500,000 Grant Total Investment Cost:
Summary: District Heating Efficiency Improvement for the city of Yekaterinburg

Donor: U.S.
USTDA

Sector: Energy Production Power
Recipient: Russia
Organization: Pechorageotizika

Cost: $500,000 Grant Total Investment Cost:
Summary: Development of three blocks in Komi Republic

Donor: U.S.
USTDA

Sector: Energy Production Power
Recipient: Russia
Organization: Sakhalinenergo; RAO EES

Cost: $500,000 Grant Total Investment Cost:
Summary: Rehabilitation of power plants on Sakhalin Island and at Ryazan

Donor: U.S.
USTDA

OECD:

Type: TA

OECD:

Type: TA

OECD:

Type: TA

OECD:

Update: 8/93

Status: completed

Year: 1992

Update: 8/93

Status: proposed

Year:

Update: 8/93

Status: proposed

Year:

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization:

Gas Type: TA Status: underway

Cost: $500,000 Grant Total Investment Cost: Year:
Summary: Partial funding for study of construction of six pipelines to transport natural gas from Yamalto Western Europe

Donor: U.S.
USTDA

Sector: Energy Production
Recipient: Russia
Organization:

Oil

OECD:

Type: TA

Update: 8/93

Status: underway

Cost: $500,000 Grant Total Investment Cost: Year:
Summary: Partial funding for a consultancy (connection with World Bank loan) to upgrade oil drilling and production equipment in Western
Siberia

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Techmcal ASSistance
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Donor: U.S.
USAID

Sector: Energy Efficiency Power/District Heating
Recipient: Russia
Organization: City of Kostroma, Kostromaenergo, Kostromaoblteplenergo

Cost: $400,000 Grant Total Investment Cost:
Summary: District Heating Efficiency Improvement for the city of Kostroma

Donor: U.S.
USTDA

OECD:

Type: TA

OECD:

Update: 8/93

Status: completed

Year: 1992

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Industry Type: TA Status: underway

Cost: $400,000 Grant Total Investment Cost: Year:
Summary: Partial funding for study of conversion of the Amur shipyard from production of submarines to production of offshore petroleum
platfonn

Donor: U.S.
USTDA

Sector: Energy Production
Recipient: Russia
Organization: Orenburgneft

Gas

OECD:

Type: TA

Update: 8/93

Status: underway

Cost: $400,000 Grant Total Investment Cost:
Summary: Partial funding for study on construction of a gas processing plant for Orenburgneft

Year:

Donor: U.S.
USTDA

Sector: Energy Production
Recipient: Russia
Organization: Lenenergo

Power

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: $300,000 Grant Total Investment Cost:
Summary: Conversion from oil-fired boilers to combined cycle gas turbines at TEC-21 power plant

Year:

Donor: U.S.
USTDA

Sector: Energy Efficiency Supply Efficiency
Recipient: Russia
Organization: Pennnefteorgsintez

Cost: 5300,000 Grant
Summary: Modernization of Penn oil refinery

Total Investment Cost:

OECD:

Type: TA

Update: 8/93

Status: underway

Year:

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Techmcal AssIstance



[Header to be inserted)

Donor: U.S.
USTDA

Sector: Energy Production
Recipient: Russia
Organization:

Oil

DECD:

Type: TA

Update: 8/93

Status: underway

Cost: $300,000 Grant Total Investment Cost: Year:
Summary: Partial funding for study on the formulation of a resource data base and establishment of an information infrastructure for the
petroleum industry in Tyumen Oblast

Donor: U.S.
USTDA

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas

OECD:

Type: TA

Update: 8/93

Status: underway

Cost: $300,000 Grant Total Investment Cost:
Summary: Partial funding for Russian oil and gas legislation

Donor: U.S.
USTDA

OECD:

Year:

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization: Tyumenenergo

Power Type: TA Status: underway

Cost: $300,000 Grant Total Investment Cost:
Summary: Conversion from gas-fired boilers to combine cycle gas turbines at Surgut power plant No.1

Year:

Donor: U.S.
USAID

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating

OECD:

Type: TA

Update: 8/93

Status: completed

Cost: $250,000 Grant Total Investment Cost:
Summary: Stimulate trade and investment in energy efficient technologies by U.S. companies

Year: 1993

Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous

DECD:

Type: TA

Update: 2/93

Status: proposed

Cost: $250,000 Grant Total Investment Cost: Year:
Summary: Business information support program: assist U.S. and Russian companies seeking to do business in the energy services sector.

LI: Legal Infrastructure; PA: Pohcy AdVIce; R: Research; T: Trammg; TA: Technical ASSIstance
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Donor: U.S..
USTDA

Sector: Energy Production
Recipient: Russia
Organization:

Oil

OECD:

Type: TA

Update: 8/93

Status: proposed

Cost: $250,000 Grant Total Investment Cost:
Summary: Use of offshore oil robotics-based work system

Year:

------------------_.._-----------------------------------------------------------------------------------------------------------------------------------------------

Donor: U.S.
USTDA

Sector: Energy Efficiency
Recipient: Russia
Organization:

Supply Efficiency

OECD:

Type: TA

Update: 8/93

Status: underway

Cost: $250,000 Grant Total Investment Cost:
Summary: Partial funding for study on rehabilitation of compressors stations on the Volgograd pipeline

Year:

Donor: U.S.
USAID

Sector: Energy Production
Recipient: Russia
Organization:

Gas

OECD:

Type: TA; PA

Update: 8/93

Status: completed

Cost: $150,000 Grant Total Investment Cost:
Summary: Assist World Bank in developing recommendations for natural gas price reform

Donor: U.S.
USTDA

OECD:

Year: 92-93

Update: 8/93

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous Type: TA Status: completed

Cost: $75,000 Grant Total Investment Cost: Year:
Summary: Funding for electric power orientation visit to the U.S. by officials from the Ministry of Fuel and Energy

Donor: U.S.
DOE: EPA: C.S. Molt Foundation

OECD: 3661 Update: 12/92

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing Type: TA Status: underway

Cost: $75,000 Grant Total Investment Cost:
Summary: Funding for Center for energy efficiency

L1: Legal Infrastructure: PA: Poltcy AdVice: R: Research; f: frammg: fA: fechmcal ASSistance

Year: 1992
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Donor: u.s.
USTDA

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas

OECD:

Type: T

Update: 8/93

Status: completed

Cost: $70,000 Grant Total Investment Cost:
Summary: Funding for a visit of Russian oil and gas officials to the Offshore Technology Conference in Houston

Year:

Donor: U.S.
USAID

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing

DECO:

Type: TA

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Metering System Design, Tariffs and End Use Efficiency in Mosenergo

Donor: U.S.
USAID

DECO:

Year:

Update: 9/92

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing Type: PA; TA Status: proposed

Cost: Grant Total Investment Cost:
Summary: Pricing Reform and Energy Efficiency Assessment

Donor: U.S.
USAID

DECO:

Year:

Update: 9192

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/PlanninglPricing Type: T Status: proposed

Cost: Grant
Summary: Energy Training Program

Donor: U.S.
USAID

Total Investment Cost:

DECO:

Year: 1993

Update: 9192

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/PlanninglPricing Type: TA Status: proposed

Cost: Grant Total Investment Cost: Year:
Summary: Development of tariffs and legislative acts for energy producers and end users; production, installation and operation of
control/metering systems

LI: tegallnfrastructure; PA: Pohcy AdVice; R: Research; f: frammg; fA: fechmcal ASSIStance
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Donor: U.S.
USAlD

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing

DECO:

Type: TA; PA

Update: 8/93

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Development and Implementation of Integrated Resource Planning (lRP) in Russia

Year:

Donor: U.S.
USAlD

Sector: Energy Efficiency
Recipient: Russia
Organization:

General - Policy/Planning/Pricing

DECO:

Type: TA; PA

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: An Integrated Resource Plan for Mosenergo

Donor: U.S.
USAlD

DECO:

Year:

Update: 9/92

Sector: Energy Efficiency
Recipient: Russia
Organization:

Miscellaneous Type: TA Status: proposed

Cost: Grant Total Investment Cost:
Summary: High Efficiency Energy Saving Equipment for the End-User Program

Donor: U.S.
USAID

DECO:

Year: 92-93

Update: 9192

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: proposed

Cost: Grant Total Investment Cost:
Summary: Development of Small Cogeneration Plants

Donor: U.S.
USAID

DECO:

Year:

Update: 9/92

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating Type: TA Status: proposed

Cost: Grant Total Investment Cost:
Summary: Assessment of Fluidized Bed Combustion Technology

LI: LegallntrastNcture; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal ASSistance

Year:
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Donor: U.S.
USAID

Sector: Energy Efficiency
Recipient: Russia
Organization:

Power/District Heating

OECD:

Type: TA

Update: 9/92

Status: proposed

Cost: Grant
Summary: Coal Bed Methane Cogeneration

Donor: U.S.
USAID

Total Investment Cost:

OECD:

Year:

Update: 9/92

Sector: Energy Efficiency
Recipient: Russia
Organization:

Supply Efficiency Type: TA Status: proposed

Cost: Grant Total Investment Cost: Year:
Summary: Assessment of Modernization Options for the Perm and Yaroslavl Oil Refineries. including Cogeneration

Donor: U.S.
USAID

Sector: Energy Production
Recipient: Russia
Organization:

Coal

OECD:

Type: TA

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Familiarization of Modern Coal Mining in the US

Donor: U.S.
USAID

OECD:

Year:

Update: 9/92

Sector: Energy Production
Recipient: Russia
Organization:

Oil Type: PA Status: proposed

Cost: Grant Total Investment Cost:
Summary: Assessment of Privatization Options for a Specific Oil Field or Refinery

Donor: U.S.
USAID

OECD:

Year:

Update: 9/92

Sector: Energy Production
Recipient: Russia
Organization:

Oil & Gas Type: TA Status: proposed

Cost: Grant Total Investment Cost:
Summary: Mine Mouth Fuel Production from Oil and Gas

LI: tegaJlnlrastnJcture; PA: Pohcy Advice; R: Research; T: Trammg; TA: Techmcal ASSIstance

Year:
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Donor: U.S.
USAID

Sector: Energy Production
Recipient: Russia
Organization:

Power

OECD:

Type: TA

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Evaluation of Various Clean Coal Technologies for High Efficiency Power Plants

Year:

Donor: U.S.
USAID

Sector: Energy Production
Recipient: Russia
Organization:

Power

OECD:

Type: TA

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Coal Plant Rehabilitation and Life Extension Assessments

Donor: U.S.
USAID

OECD:

Year:

Update: 9/92

Sector: Energy Production
Recipient:. Russia
Organization:

Power Type: TA Status: proposed

Cost: Grant
Summary: Retrofit of Existing Gas Fired Plants

Donor: U.S.
USAID

Total Investment Cost:

OECD:

Year:

Update: 9/92

Sector: Energy Production
Recipient: Russia
Organization:

Power Type: TA Status: proposed

Cost: Grant Total Investment Cost: Year:
Summary: Development of Highly Efficient, Environmentally Sound Power Plants to Substitute for Nuclear Plants

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Type: TA

GECD: Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Feasibility Study of Adopting variable Speed Motors in the Energy Sector

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Tramlng; TA: Technical ASSistance

Year:
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Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: Grant
Summary: Electric Industry Partnership Program

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Total Investment Cost:

OECD:

Type: TA; PA

OECD:

Type: PA

Update: 9/92

Stalus: proposed

Year:

Updale: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Privatization and Asset Evaluation Advice

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

OECD:

Type: PA

Year: 1992

Update: 9/92

Stalus: proposed

Cost: Grant
Summary: Regulatory Policy Development

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Total Investment Cost:

OECD:

Type: TA

Year:

Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: Investment Opportunity Information Exchange

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

OECD:

Type: TA

Year:

Updale: 9/92

Status: proposed

Cost: Grant
Summary: Synthetic Fuel Research

Total Investment Cost: Year:

LI: Legal Infrastructure; PA: Pohcy Advice; R: Research; T: Trammg; fA: Techmcal Assistance
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Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Type: TA

DECO: Update: 9/92

Status: proposed

Cost: Grant Total Investment Cost:
Summary: "Hot Spot" Environmental Improvement of Volga River and Caspian Sea Regions

Year:

--------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: U.S.
USAID

Sector: Energy Production
Recipient: Russia
Organization:

Coal

DECO:

Type: TA

Update: 5/93

Status: underway

Cost: Grant Total Investment Cost:
Summary: Partners in Economic Reform (pier) Coal Mine Management and Safety

Donor: U.S.
USAID; Int'l Institute for Education; New York Mercantile Exchange

DECO: 3692

Year:

Update: 8/93

Sector: Energy Production
Recipient: Russia
Organization:

Cost:
Summary: Russian oil trade

Donor: U.S.
USAID

Sector: Miscellaneous
Recipient: Russia
Organization:

Oil

Grant Total Investment Cost:

Type: TA

DECO:

Type: TA; T

Status: underway

Year: 1993

Update: 5/93

Status: underway

Cost: Grant Total Investment Cost:
Summary: Energy sector exchange and partnership program

Donor: U.S.
DOC; DOE; EPA

Sector: Miscellaneous
Recipient: Russia
Organization:

Cost: Grant Total Investment Cost:
Summary: Cooperation with gas & electricity industries

DECO: 3693

Type: TA

Year:

Update: 1193

Status: underway

Year: 1992

LI: Legal Infrastructure; PA: Pohcy AdvIce; R: Research; T: Trammg; TA: TechmcaJ AssIstance
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II Russia; Ukraine II
Donor: Canada OECD: 5034

External Affairs & In!'1 Trade Task Force on Central & Eastern Europe; Atomic Energy of Canada
Update: 2/93

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear Type: TA Status: underway

Cost: $396,825 Grant
Summary: Nuclear Safety Engineering Program

Donor: EC
EC

Total Investment Cost:

OECD: 3064

Year: 1992

Update: 4/93

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear Type: TA Status: underway

Cost: $107,640,000 Grant Total Investment Cost:
Summary: Upgrading operational safety of nuclear installations

Donor: EC
EC

OECD: 6385

Year: 92-94

Update: 4/93

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear Type: TA; T Status: planned

Cost: $11,170,000 Grant Total Investment Cost:
Summary: Design safety improvements for RMBKIVVER reactors

Year: 1993

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: EC
EC

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear

OECD: 6382

Type: TA; T

Update: 4/93

Status: planned

Cost: $7,605,000 Grant
Summary: Support to nuclear regulatory authorities

Total Investment Cost: Year: 1993

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: OECD
OECD

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear

OECD: 2942

Type: R; TA

Update: 4/93

Status: underway

Cost: $96,000 Grant Total Investment Cost:
Summary: Nuclear safety: improvement of safety of VVER-looo

Year: 92-93

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: TeChnical ASSistance
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Donor: OECD
OECD

Sector: Miscellaneous
Recipient: Russia; Ukraine
Organization:

Cost: 556,000 Grant TOIaI Investment Cost:
Summary: Long term isolation of radioactive subslances al Chernobyl 1-4

Type: PA; T

OECD: 3186 Update: 4/93

Slatus: undelWay

Year: 92-93

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Donor: OECD
OECD

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear

OECD: 2945

Type: PA

Update: 4/93

Slatus: underway

Cosl: 543,000 Grant Tolal Inveslment Cost:
Summary: Enhancement of nuclear safety research capabilities

Donor: OECD
OECD

OECD: 3163

Year: 92-93

Update: 4/93

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear Type: PA Status: undelWay

Cost: $14,000 Grant
Summary: Transfer of nuclear safety knowledge

Tolal Investment Cost: Year: 92-93

Donor: U.S.
USAID; USDOE; Nuclear Regulatory Commission

OECD: 3691 Update: 4/93

Sector: Energy Production
Recipient: Russia; Ukraine
Organization:

Nuclear Type: TA Status: undelWay

Cost: 525,000,000
Summary: Nuclear Safety Program

Donor: U.S.
US Government

Grant Tolal Investment Cost:

OECD:

Year: 92-93

Update: 6/93

Seclor: Energy Efficiency
Recipient: Russia; Ukraine
Organization:

General - Policy/Planning/Pricing Type: TA Status: proposed

Cost: $12,137,350 Grant Total Investment Cosl:
Summary: C-IRP Program; Utility Sector Integrated Resource Planning for the Newly Independent States

LI: Legal Infrastructure; PA: Pohcy AdVice; R: Research; T: Trammg; TA: Techmcal AssIstance

Year:
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Donor: U.S.
US Department of State

Sector: Energy Efficiency
Recipient: Russia; Ukraine
Organization:

General - Policy/Planning/Pricing

OECD:

Type: TA

Update: 2/93

Status: proposed

Cost: S1,700.000 Grant Total Investment Cost:
Summary: Creation of three energy efficiency centers in Russia and one in Ukraine

LI: Legal Infrastructure; PA: Poltcy AdVice; R: Research; T: Training; TA: Technical Assistance

Year:
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ENERGY EFFICIENCY STRATEGY
FOR RUSSIA

The l\tfoscow Center for Energy Efficiency (CENEF), Moscow, Russia

INTRODUCTION

In the former USSR, economic growth focusing on energy production instead of efficiency has
transformed the formerly beautiful country to a "Toxic Wasteland." Inefficient use of energy
to a large degree has caused atmospheric concentration of harmful substances 10 fold of
permitted limits in 90 cities with a total population of 42 million.

Improving energy efficiency is the cheapest and the most effective way to halt further
environmental degradation. Presently, Russia is experiencing a painful transition to a market
economy. The success of this transition to a large degree depends on achieving economic
development and environmental protection by promoting energy efficiency.

It is clear that energy efficiency is the only way to meet energy demand in a less capital
intensive and less polluting manner. The potential is large, but the experience in revealing this
potential is limited. Much needs to be done to create the appropriate institutional infrastructure,
to develop a proper legislative and regulatory basis, and to instigate a productive combination
of market-driven approaches with judicious regulation to accelerate the adoption of efficient
technologies. In addition, Russia needs to train experienced professionals and mobilize public
and private leadership to make energy efficiency the engine for the future environmentally
friendly economic growth in Russia.

Energy intensity in the former USSR is more than two times higher than that of market
economies at the same stages in economic development. Energy conservation potential is
enormous. Previous governments were confused as to how to deal with energy inefficiency
problem. Transition to a market oriented economy in the states-successors of the USSR could
create more favorable conditions for energy efficiency improvements. This paper evaluates the
way the cost-effectiveness of energy conservation measures varies with energy prices and rates
of return-an-capital. Based on this analysis, first approximation of energy price elasticities for
energy consumption in industrial and residential sectors were estimated.

Russia's present difficulties in producing more energy demonstrate the enormous importance of
using energy conservation measures at the earliest opportunity. This is important not only in
dealing with economic and energy problems, but also as a means of dealing with social and
environmental problems.
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Chapter 1. ENERGY CONSERVATION POTENTIAL

1.1. Evolution of Energy Intensity

Social experiments in central-planned economies have shown that any model of a central
planning is less economicaUy efficient than a competition mechanism. There are countless
examples of inefficient energy consumption in Russia but it seems useful to overview the integral
indicators for the efficiency of energy use. The integral indicator for the efficiency of energy
use is the energy-intensity of national income or gross domestic product (GOP).

The tendency for energy intensity to decline is a long-term historical trend. I Long- and
medium-term fluctuations in energy intensity exist around the general trend, caused in part by
structural changes in the economy(see Figure 1.1).

There is no definite answer if this trend existed in Russia under central planing economy.
Official statistics overestimates rates of economic growth and, as a result, rates of energy
intensity decline. According to Yu. Kononov, in 1930-1990 energy intensity of Russian GOP
approximately doubled (see Figure 1.2). Therefore opposite to general historical trend was
observed in Russia.

For many years the Russian economy had been developing under very inefficient command
administrative system. All the time economic disproportions had been accumulating, and at the
edge of the 90's an evident indication of this system crisis has inevitably appeared: a slump of
production, growing inflation, unreasonable price structure, serious ecological problems with a
relatively low level of well-being in the background.

More recent economic history doesn't give us more certainty in the identification of energy
efficiency trend. Official statistics indicates that in the USSR energy intensity of the GOP
dropped by 10 percent between 1975-85. However, according to national income data adjusted
for inflation, energy intensity actually rose by 14 percentl. Thus, while the process of energy
conservation proceeded rapidly in the United States and Western Europe, the opposite occurred
in the Soviet Union.

Evolution of energy intensity of national income in Russia in 1980-1992 is shown in Figure 1.3.
Absence of more or less powerful incentives for energy conservation prevented energy intensity
from decline in Russia. Energy intensity of the already inefficient economy increased by
additional 28 percent in 1990-92.

The economic crisis has caused structural changes which have increased energy intensity and
lowered economic productivity. Energy intensive sectors increased their relative shares in
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national income, particularly in the second half of 1992. The required deep structural changes
in the Russian economy have only reached their very early stage.

The structural factor had contributed negatively to the energy intensity of the national income.
The economic output declined in larger proponions than energy consumption in residential and
commercial sectors. As a result, these sectors' relatively stable consumption in the background
of the reduced national income has contributed negatively to energy intensity.

Reduction of energy consumption will be 365 mIn. tce in 1989-1992 if energy intensity is stable.
Negative structural changes partly neutralize this reduction (by 100 mIn. tce (see Figure 1.4).
In addition, there was a contribution from the structural factor in the industrial sector. In 1990
five basic industries - ferrous and non-ferrous metallurgy, chemical industry, lumber, pulp and
paper, building material production contributed only 31 percent of industrial VA (apart from
energy sector) but consumed 71 percent of energy. Structural changes reduced the shares of less
energy intensive industries (machinery, light and food industries) which have 6-l0-fold lower
energy intensity than metallurgy, the share of which in the industrial output became smaller.

As a result, negative structural changes in the industrial sector (at the two digit level) brought
another 40 mIn. tce to the negative structural changes contribution to energy efficiency in
Russia.

The decline in production of some basic industries is already significant, and in 1992 will
probably exceed the decline of GDP. This time should be used for reconstruction in these
industries and for introduction of technological improvements, including energy-efficiency
improvements.

1.2. Energy Conservation Potential for the Former USSR

1.2.1. Estimates of the Technical Potential for Energy Efficiency
Improvement for the USSR

While exhausting oil, gas, and coal resources, the former USSR simultaneously bas been
accumulating the highest energy conservation potential in the world.

Two different approaches could be used to determine the scale and structure of the technical
potential for energy efficiency improvements. First, as a reference point could be used the best
technologies available. Comparison with present technologies will lead to the estimation of
potential gains in energy efficiency. The other approach is to use present technologies in the
most technologically advanced countries as a reference point.

There are several necessary steps to estimate technological potential for energy efficiency
improvements:
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(1) identification of the most efficient among existing or under development energy efficient
technologies;

(2) identification of the scale of possible technology application;
(3) identification of the rate of technology penetration at the market place;
(4) estimation of the structure and scale of technological potential.

1.2.2. Cross-Country Comparative Analysis

Russia has a much higher energy intensity of national income than western countries (see Figure
1.5). The gap between energy use in Russia and the West has reached striking proportions. [n
1992, the Russian economy was 72 percent more intensive than that of the United States and 250
percent more intensive than that of Western Europe.

The high level of energy intensity in Russia has several explanations. Among them there are
some most important ones:

• production according to a state plan and a priory prescription of manufacturers and
consumers provides no checking of really needed quantities of produced goods and
services by market forces;

• the system of central distribution and rationing of products stimulates higher specific
consumption of all factors of production;

• policy favored production over productivity produces shortages of all factors and leads
to high rates of accumulation in the national income as a means of overcoming deficits
by increasing production (investment goods are particularly heavy absorbers of embodied
energy);

• shortage of investments for removal of old inefficient equipment in non-energy industries
explains the obsolescence of capital stock and slow reduction or even growth of specific
energy consumption;

• central distribution of the major part of fixed investments, absence of incentives for
innovations consequently caused technological backwardness;

• low energy prices have done nothing to encourage energy conservation;

• absence of institutional infrastructure to promote energy efficiency.

Substantial differences can be found among countries in the indexes of energy intensity,
differences which prevail over long periods of time. For example, energy intensity of GDP in
the Netherlands and the Federal Republic of Germany is 1.9 times greater than that in Italy.
Similarly, the index for Norway is 1.7 times that of Japan. These differences are not crucial
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for the Netherlands or Germany. It is important to understand the factors WhICh cause these
differences to found the potential for energy efficiency Improvements as through changes In

producuon mIX. as well as through technological innovations.

Detailed international comparative study of energy intensities undertaken by LA.Bashmakov and
A.A.Beschinsky was devoted to identification of the potential for energy efficiency in Russia. J

An impo~t. factor making the Soviet economy more energy intensive is the level of energy
consumpuon in the fuel and energy complex itself. Former Soviet primary energy production
per unit of national income is higher than that for many other countries. Another factor relates
to inefficiencies in the extraction, processing, and distribution of energy resources and energy
carriers in this country.

The industrial energy used in the former Soviet Union, the United States, and Western Europe
totalled 18.5, 6.4, and 5.3 megajoules per dollar of national income respectively. Potential for
energy efficiency improvements in industrial sector was estimated equal to 450 mIn. tce.

A detailed analysis allows to explain the structure of the gap in industrial energy intensity
between the United States and the former Soviet Union. Three key differences in the industrial
energy intensity of national income were distinguished: products mix; technological structure;
and the efficiency of specific technologies. The relative contribution of these three factors is
45:35:20 (see Figure 1.6). The final factor contribution originates from obsolete technological
structure (see Table 1.1) and lack of proper maintenance. Therefore, the gap between the
efficiency of energy use in the three major branches of the national economy cannot be explained
only by the large specific consumption of materials in the economy. Technological factors
(35 +20 percent) are predominant. This gap can be narrowed by replacing old technologies and
changing the product mix of the economy. Both approaches require major capital outlays and,
therefore, a long period of time for full implementation.

In the transport sector, Soviet energy intensity practically matches that of Western Europe, but
is only one-half that of the United States. Freight turnover per dollar of national income in the
former Soviet Union, however, was 1.9,2.9, and 4.7 times that of Japan, the United States, and
Western Europe respectively. This extremely high figure for the Soviet Union is not only due
to the large distances within the country, but also the higher material intensity of national
income. Materials and energy transportation is responsible for 70-80 percent of the total freight
turnover. Apparently, ineffective freight traffic and false entries in freight handling records
affect these factors. As to the efficiency of energy use per unit of freight handled, the former
Soviet Union lags behind Western Europe and Japan, but surpasses the United States.

The combination of these two factors explains why the energy expended per dollar of national
income for freight transport is less in the Soviet Union than in the United States, and is rather
close to a similar index for Western Europe and Japan. The main lever for improving the
efficiency of energy use in transport is to reduce freight turnover per dollar of national income
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by reducing material and energy intensity. Technological potenual was estimated equal to 35-~0

min. tce.

Energy consumption per dollar of national income in the commercial and residential sectors does
not differ significantly among the three regions. The fact that per capita energy delivered in the
United States was in 1985 twice that in the Former Soviet Union is due to two factors: (1)
discrepancies in the indexes that characterize the scale of the per capita commercial and
residential energy related activities, and (2) differences in technical efficiency at the point of
end-use. Differences in per capita energy consumption are mainly due to the gap in residential
and commercial space available per capita. Former Soviets enjoy only 32 percent as much space
per person as Americans, a ratio which virtually coincides with energy consumption per capita
between the two nations.4 In other words, the gap in energy consumption is due almost entirely
to the gap in the standard of living.

Taking into account differences in energy use for space and water heating, adjusted for climate
and the residential building structure (the combination of single- and multi-family buildings),
suggests excessive energy expenditures in this sector in the Former Soviet Union, even
considering the widespread use of electric heating in the United States. The excess in the Soviet
Union is estimated equal to 34 min tce.

The 1985 index for energy intensity for non-energy needs in the Former Soviet Union exceeded
that of the United States and Western Europe by a factor of 1.8 and 2.2 respectively.

Total potential for energy efficiency improvements with the application of average and new
western technologies in the former USSR in 1985 was estimated equal to 530-600 min. tce or
29-32 percent of primary ~nergy consumption.s

R.C.Cooper and L.Shipper found that replacing present energy-using technology in the USSR
with average Western European technology could lower energy intensities in the former USSR
by 25-33%, while replacing Soviet technology with the newest Western European and American
technologies might lead to a 33-40% reduction in energy intensity.6

1.2.3. Identification of Efficient Technologies

Several attempts to produce inventory of technical options to improve energy efficiency for the
former USSR were undertaken. Any study of energy conservation possibilities has to start with
collecting and systematizing vast amounts of information on possibilities for efficient use of
energy in various spheres.

In 1983 V.Dobrokhotov, I.Shinkarev, V. Arakelov et al. described new energy efficient
technologies by sectors of energy consumption and by industries7

•. No effort to estimate the
potential savings for the whole country due to full scale application of these technologies was
made in this paper.
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A similar study was carried out under the leadership of S.N. Yatrov: About 350 technologIes

are descnbed in this book. Descnption includes technical parameters. economic efficiencv.

possIble applications, and authors or producers of this technologies. No effort to esumate toUl

volume of energy efficiency improvements potential was made.

A significant number of books and articles were published with description of specific energy

efficient technologies or vintages of such technologies.

1.2.4. Comprehensive Estimates of the Scale and Structure of

Technological Energy Efficient Potential in the fonner USSR

One of the most recent studies for the former USSR, conducted at the Energy Research Institute

(Moscow) and sponsored by the Advanced International Studies Unit at Battelle, Pacific

Northwest Laboratory, contains the technical and economic parameters for 120 aggregate

measures to improve energy efficiency.1O The results of this study, which contains details on

savings by energy carrier, are the base for estimates made for Russia which were taken as a

basis for development of energy efficiency improvement policy by the Ministry of Fuel and

Energy.
The results of this comprehensive potential inventory were presented in more or less detail in

a number of publications. II

In Makarov and Chupyatov (1990), potential was presented by energy carriers and technological

processes (see Table 1.2), as well as by economic sectors. 23 technologies were described by

savings potential and specific investments required to implement these measures. In much more

detail this potential was des~ribed in Bashmakov and Chupyatov (1991). In this publication 10

technologies were presented for the electricity generation sector; 17 technologies for energy

sector; 65 technologies for the industrial sector and 19 technologies for the commercial and

residential sector. All together, 111 technologies were described. Only limited paper space

prevented authors from the publication of potential inventory with all details available.

Complete description of the scale and structure of the technological potential is presented in

Appendix 1, based on results prepared for the PNL.

The aggregated structure of the potential for energy efficiency is presented in Table 1.3. It is

the first effort known to present energy efficiency potential in this format. This approach allows

one to identify "blank spots" in our knowledge of energy efficiency potential. For instance,

several empty cells in Table 1.3 clearly display the lack of knowledge on energy efficiency

improvement opportunities in electricity and heat generation based on coal and petroleum, and

in the agricultural sector. At the same time, this approach provides a very clear and systematic

picture of the possible contribution of energy conservation to reducing energy consumption by

sectors and energy carriers.

The analytical process begins with accumulation and systematic organization of a vast amount

of information on energy conservation opportunities in various spheres of consumption. Energy
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conservation data base for the Former Soviet Union contains the economic and technical
parameters for 120 aggregate measures. The criterion for including a measure is a minimum
annual energy savings of 200 thousand tee. The measures considered are mainly to be realized
in the most energy-intensive processes in industry, agriculture, transport, and buildings.

Aggregation of energy conservation measures was performed on the basis of similarity of
technological functions and processes, at which they could be applied. For example, in one
measure energy savings are assessed for illumination, including the use of efficient sources of
light in the residential and commercial sectors and in industry where compact, sodium- and
mercury-vapor and other lamp types are used. The extent of their use depends on the amount
of equipment required. Heat-treating and heating furnaces burning gas and other fuels are
regarded as individual aggregates. At the same time, sophistication of electric steel-melting
furnaces is considered to be a measure for improving the structure of steel melting. Even larger
scale aggregation can be performed. For example, improvement of energy systems at
metallurgical plants including combination of the production of heat, electricity, and compressed
air. These examples show that creation of aggregates was influenced by the initial data available
for computing the following main parameters of the measure: cost of energy savings and total
savings, which are affected by interaction of the components included in the measure.

Energy conservation measures almost always produce additional effects in technological
processes, including higher productivity of equipment, improved product quality, reduced
environmental pollution and social impacts. For example, extensive application of continuous
casting of steel or the construction of high-grade highways are justified mainly by non-energy
considerations and are taken to be expedient on an a priori basis for the purposes of this study.
Depending on the relationship between the energy and non-energy effects of these measures, they
are classified as dedicated or accompanying measures. For accompanying measures, investments
cannot be prescribed solely on the basis of energy savings. Economic estimates are made below
only for dedicated measures, the share of which comprises 60-70 percent of total savings
identified. The items included in this analysis, then, do not include:

(1) contributions from structural change;
(2) measures producing savings less than 200 thousand tce per year;
(3) and accompanying measures.

It is obvious that energy savings potential alone is an insufficient criterion for evaluating the
effectiveness of potential measures. Nevertheless, it is possible to determine whether it is
economically preferable to invest in new energy supplies or in energy savings.

The amount of savings obtained was calculated by energy carrier, fuel type, and for total
primary energy. Electric energy savings are calculated as primary energy required to produce
electricity. The technological potential of energy conservation is evaluated for each measure.
and is based on the hypothesis that the given measure is applicable for the entire expected
volume of production using the given technology throughout the period under consideration.
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Different approaches were used to calculate the amount of savings made depending on the
specific circumstances associated with the measure. Generally, a comparison was made of the
actual and forecasted specific energy consumption for providing certain products and services
with a given technology, with an assumed coefficient for useful energy efficiency. The forecast
values were found by evaluating the possibilities of reducing energy losses, reducing specific
energy consumptions as a result of forecasted changes in technology, and also from an analysis
of foreign publications.

Even this relatively restricted vision of the potential technically allows savings of 740 mIn. tce
or 36 percent of USSR's primary energy consumption in 1990. Up to 570 mIn. tce of this
potential was considered as economically realizable in the year 2005. If electricity and heat are
estimated and calculated based on energy content of electricity, then technical potential for the
year 2005 equals 501 million tons of coal equivalent (tce) of secondary energy or 25.4 percent
of primary energy consumption by the former USSR in 1990.

Another estimate of the energy efficiency improvements potential in the former USSR was made
by Yu. Sinyak. 13 His results are presented in Table 1.4.

While identifying energy saving potentials, three types of changes in energy demand were
considered: structural changes - due to shifts in the national economy towards less energy
intensive products and services; technology changes - due to the application of more energy
efficient technologies and tools than in the current practice; and social changes - due to
alterations in a life style and transitions to less energy wasting human behaviors.

In this analysis the difference between costs and benefits when referred to the quantity of energy
saved illustrates the net-cost effectiveness. When put in a net-eost declining order, the measures
are reordered in line with diminishing their cost effectiveness giving the priority scale for their
application (see Figure 1.7).

As a result, in Table 1.4 and Fig.l. 7 rough assessments of the ex-USSR energy saving technical
potential for 2010 are given. The analysis of the energy saving potential shows that it is
approximately equal to the estimate made above - 751 mIn. tee, comparing with 740 min. tce
in the previous study. Including structural changes and a change in human behavior potential for
improvement of energy efficiency is more than 50% of the 1991 energy demand or to about 40%
of the "hypothetical" energy demand in 2010. According to Yu. Sinyak, about three forths of
this potential can be realized with a "negative" cost which means that the introduction of these
technologies will be followed by the total cost reductions for the economy as a whole because
energy saving costs, as a rule, are less than the costs of the expansion of energy production.
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1.2.5. Estimates of Economic and Market Potentials for
Improvements of Energy Efficiency

There are three different notions of energy conservation potential. The technological potential
of energy conservation is based on the hypothesis that the given measure is applicable for the
entire expected volume of production using the best existing technologies. Its value depends not
only on technological but also on geographic factors: do we speak about locally or globally
available most advanced technologies? It depends on
accessibility of information about foreign technologies and the limitations of their efficient local
adaptation. There is no doubt that an estimate with the best globally existed technologies version
is much higher.

The technological potential of energy conservation, just like any other potential, presents only
hypothetical possibilities without any serious limitations to its realization. However, these
conditions in practice do not exist. Obstacles and limitations do exist in the implementing of
technical potential. When transcending from the abstract definition of this potential to a specific
analysis of the possibility of its realization, more and more new limitations appear, and this fact
greatly truncates the initial estimate of the potential. These limitations, generally speaking, are
quite numerous. Below we will concentrate our attention on an analysis of only some of them.

The first group of limitations will be called economic limitations. They reduce technical
potential to economic potential. Let us consider two of them. The first is that the machine
manufacturing industry can produce not more than a certain amount of energy conservation
equipment in accordance with existing production capacities and/or the time required for creating
new capacities. The second is that energy consumers can use not more than a certain amount
of energy conservation equipment. This is in accordance with conditions for production, in
particular, how long the overhauling period will last or how long it will take for replacing
equipment at the plant. If the latter should have to be taken out of service ahead of time,
substantial economic losses may be incurred to the user.

Generally speaking, in some cases, when prices for energy resources are exceptionally high,
renovation of the most energy-intensive units of the equipment ahead of time may be justified
economically. This option, however, is always accompanied by a lower output of products.
Therefore, all subsequent calculations are based on normative lifetimes for the equipment and
overhaul periods.

The so-called economic potential for each measure is determined with account taken of both
these limitations (see Figure 1.8).

Each of these economic limitations is neither absolute nor ultimately inflexible. The first
limitation depends on the amount of investment made in the productive capacity for energy
conservation equipment. Therefore, an assumption has to be made as to the development of the
machine building industries in order to assess the impact of this limitation on the realization of
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energy conservation potential. The inflow of foreign capital could seriously weaken this
limitation. To answer how much,
special analysis has to be done.

The second limitation can also be ameliorated by changes in policy. Policy options .nclude
changes in depreciation allowances, subsidies for the purchase and production 0 .:nergy
conservation equipment, and successful implementation of structural reform.

The economic potential limited by market forces is called market potential. It is determined
by market conditions, under which decisions are taken as to the introduction of energy
conservation measures. First known effort to estimate the size of market potential was made by
Bashmakov and Chupyatov. 14

An analysis of such measures has shown that with a few exceptions, such as utilization of waste
energy resources, their application does not lead to substantial additional expenditure of labor
and materials. Therefore, in calculating additional operating expense, we can only include
deductions for depreciation from the additional capital outlay. The rates of depreciation (the sum
of deductions of renovation and overhauling) were adopted in accordance with official
regulations. The levelized costs (LC) can be calculated in accordance with the following
simplified formula:

LC = (Eu + a) * K
where

Eu = the normative capital investment payback ratio
a = the rate of equipment depreciation, and
K = the capital outlay for energy savings.

Capital outlay is accounted for in 1983 prices obtained from design offices and research
institutes. When such data is not available, known prices of similar equipment are substituted.
The capital outlay for the amount of equipment put into service was assessed on the basis of unit
values. The amount of capital outlay was calculated as an addition to base equipment or as the
difference between the cost of the more energy-saving and base equipment. It includes the cost
of construction and installation, as well as the equipment purchase cost.

Evidently, the levelized costs greatly depend on the normative ratio for payback of capital
investment. This coefficient cannot be the same for persons making decisions with different
budgetary limitations. Moreover, it depends on the general economic situation of the capital
market. The most strict demands for the payback period of energy conservation investment are
imposed by household energy consumers. In accordance with many studies, this group of
consumers makes investments with guaranteed payback periods of 1-3 years, that is, for values
of the retum-on- investment (ROI) 100 and 33 percent respectively. This index is strongly
income dependent. Present decline of real incomes for people in the former USSR decreases
their willingness to pay for energy conservation.
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Energy consumers in the services sector impose, as a rule, less stringent requirements on capital
outlay payback. Industry has perhaps the greatest possibility for fixed investments with long
payback periods.

Two conclusions follow from these observations. First, because consumers in different energy
sectors actually make decisions with different values of En, these different values should be used
in our calculations. Second, it is important to understand the difference in results if the value
of En used is optimum for the economy as a whole or is taken for a group of consumers in
various energy consumption sectors. Many assessments of energy conservation potential do not
account for these differences between social interests and the interests of individual enterprises
and households. As a result, energy conservation potential is sometimes overestimated.

The economic effect from implementing energy efficiency measures was determined by taking
the difference between the avoided costs of energy production and the levelized costs of the
measures. The avoided costs were calculated for the amount of energy saved in accordance with
marginal costs or prices of energy resources. Naturally, this result will directly depend on the
anticipated price level.

An important related point here is the necessity of estimating parameters for the price elasticity
of energy demand. So far as we know, no estimates have ever been made for price elasticity
of demand for energy in the Soviet Union. It was often assumed that with stable energy prices
over long periods of time and an administrative-command system of management, it is
impossible to obtain meaningful estimates. Nevertheless, we not only believe that obtaining
these coefficients is necessary, it is possible.

Of course, not all this potential is cost-effective with any given price of energy. The cost
effectiveness depends largely on energy prices and on capital budgeting hurdle rates such as the
internal rate of return (IRR) or payback period. Previously in the former USSR, normative IRR
was equal to 12 percent. With this IRR and even 1990 energy prices, nearly 90 percent of all
potential is cost-effective (see Table 1.5). But cost-cutting investments were invisible in the
process of central planning and, as a result, in spite of cost-efficiency of the major part of
the potential, a very insignificant amount of rlXed investments was directed to the
realization of energy efficiency measures.

In new market conditions with high interest rates and capital shortages, cost-cutting investments
could be made with shorter expected payback: probably not more than two years or with
IRR=O.5. For 1992 prices even with 1RR=50 percent, 88 percent of the energy-efficiency
improvement investments are cost-effective. When energy prices approach world prices,
aU measures under consideration and many additional measures become cost-effective.

As seen in Table 1.5, the energy sector, and the residential and commercial sectors are the most
sensitive sectors to IRR and energy price fluctuations. The power and heat generation sector is
the least sensitive. This indicates that not all relatively expensive possibilities of energy
conservation have been identified for this sector.
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1.2.6. Indirect Economic Energy Conservation Potential

Only direct energy conservation potential is shown in Table 1.3. However, there exists an
additional indirect potential (this concept was developed by I. Bashmakov15). The energy
balance of any country can be presented in the following manner:

PE = A*PE+FE,

where PE = total energy consumption;

FE = final energy consumption;

A = I ICljj II, a matrix of coefficients, Cljj - energy carrier type i consumed to
produce and deliver one unit of energy carrier type j.

The numerical example of this matrix is shown in Table 1.6. This table was produced based
on detailed information on energy consumption in energy production and transformation sector
by processes and by fuels. Energy consumption and losses at stages of production,
transformation, enrichment, transportation (by pipelines) and distribution were included in the
list of processes. For the sake of simplicity, the name "energy complex" is used for all these
processes. Thus, this complex combines electricity and heat generation and energy sector
activities according to the standard energy balances presentation by the OECD methodology.

The row "coal" in Table 1.6 shows how much coal was used in 1990 in the energy complex to
produce, process, refine, transport and distribute coal, other solid fuels, oil, natural gas,
electricity and heat. On the other hand, there is a need in petroleum, gas, electricity and heat
to produce coal itself (see column "coal"). This table is a complete analog of the first quadrant
in the input-output table.

With these data and volumes of total primary energy consumption by fuels, it is possible to
calculate the amount of different energy carriers needed by the energy complex to transfer
primary energy to secondary carriers and to deliver it to the final consumers:

EC=A*PE,

where EC - energy consumption by the energy complex.

The next step is a computation of the matrix of so-called "full" or "direct and indirect"
coefficients, or, mathematically speaking, the matrix (E-A)"I. Using this matrix, total energy
consumption could be presented as a function of final energy consumption:

PE=(E-A)·I*FE.
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This matrix is presented in Table 1.7. Totals by columns in Table 1.7 show how much energy
is needed to supply a tinal consumer a unit of secondary energy carrier. For example, to supply
the tinal consumer a unit of coal, 0.11 units of energy would be consumed by the energy
complex, and for electricity this ratio is 3.66, including 3.4 units of fossil fuels. This number
is far above the normally calculated ratio for fossil fuels needed to produce a unit of electricity
with given efficiency of power generation (2.6: 1 ratio for the former USSR, the sum of first four
elements in column "electricity" in Table 1.5). Therefore, because a more systematic approach
is used, more complex, more correct and more significant results were obtained: to produce a
unit of electricity 3.4 units, not 2.6, of fossil fuels are needed and to produce a unit of heat
1.52, not 1.3, units of fossil fuels are required.

On the other hand, data presented in Table 1.7 show how much energy could be saved in the
energy complex if a unit of secondary energy is saved by final consumers. This, in tum, means
that energy efficiency improvements in the utilization of any secondary energy resource by
fmal consumers are always accompanied by significant additional or indirect energy savings
in the energy complex. Normally, only calculations of partial indirect effects for electricity and
heat are performed.

Electricity is the first item in the list of integral (direct plus indirect) energy conservation effects
produced by saving a unit of energy, followed by heat, oil, natural gas, coal, and other solid
fuels. Direct reduction in final energy consumption by dFE is, therefore, accompanied by the
indirect reduction equal to:

dPE = (E-A)"'*dFE.

Indirect energy savings appear as a result of structural changes in the energy complex
induced by technological changes. If the final consumer needs less electricity, then all
distribution and transportation losses and individual electricity use by power plants related to
production and delivery of this unit to the consumer, are not incurred, as well as all energy
embodied in and needed to produce, transform, and deliver coal, oil, and natural gas to power
plants to produce this unit of electricity.

Therefore, any improvement in energy efficiency by fmal consumers is accompanied by
overaU structural shifts in the energy complex and these structural shifts bring about
additional energy conservation benefits without added costs. There is no need to spend a
penny to get this side-effect, it comes automaticaUy. While a private investor gets direct
effect from any technological measure, a society enjoys side effects. The calculation of side
effects can be a basis for sharing the burden of energy efficiency improvements between a
private investor and a society.

Utilizing this approach could significantly change present estimates of energy conservation
potential, as well as estimates of economic costs and benefits.
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1.2.7. Integral Economic Energy Conservation Potential

The technological energy conservation potential for the former USSR described above was used
to calculate direct and indirect effects of identified technological measures to improve energy
efficiency. The potential is divided into two parts:

• energy efficiency improvements in the energy complex;
• and energy efficiency improvements by final consumers.

For the first set of calculations, only the final part of the potential is considered.

There are numerous possibilities to improve energy efficiency in the energy complex of the
former USSR. But calculations for indirect effects for these measures should be viewed
differently, because any measure to improve energy efficiency in the energy complex results in
impacts on the values of direct coefficients or leads to changes in the matrix A (A'). Therefore.
correct calculations of the indirect effect should be done based on new matrix:

dPE=(E-A')"l*dFE.

In this case, the indirect effects would be lower. Based on the distribution of measures by
sectors, fuels, and processes in the energy complex, matrix A' is estimated. Based on this new
matrix, indirect energy conservation for all technological measures are estimated in Table 1.8.

The indirect effect is very significant: generally speaking, any unit of energy saved by improving
energy efficiency of technologies is accompanied by an additional 0.69 units of energy savings
«250.4+95.4)/(288.7 +211.5)=.69)produced as a side effect of structural shifts caused by these
improvements.

Similar calculations were made by 1. Bashmakov16 on the basis of the most recent input-output
table for the former USSR. 17 The eighteen-sector input-output table contains four energy
industries: "Electric power," "Oil and gas," "Coal," and "Other fuels." All deliveries of energy
to consumers are presented in Leontiev's tables in monetary units. Therefore, there is no direct
correspondence with the data we used in the above calculations. These four sectors were
aggregated into one energy sector. Then matrixes of direct and full coefficients were estimated.

According to these results, the full coefficient for aggregated energy sector is equal to 1.5. In
other words, one unit of energy cost saved by final consumer produces additional 0.5 units of
energy cost savings due to the reduction of energy consumption in the energy complex.

Remembering that electricity is much more expensive than fossil fuels, and oil is more expensive
than coal and natural gas, results in physical units should not coincide with results for costs.
Hence, it could be concluded that results produced by two different methods are very close.
This gives additional confidence to state that any unit of energy saved in processes of energy
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efficiency improvement on the average is act:ompanied by free additional 0.7 units of energy
saved in energy sector.

This general ratio could be applied when no information on distribution of energy conservation
measures by types of energy carriers is available. In the case where this information does exist.
more precise calculations based on the matrix A could be made.

The energy complex consumes not only energy but also other products. The reduction of energy
demand due to energy efficiency improvements would lead to the reduction in needs for these
products by the energy sector or would produce additional structural shifts in the economy.
Calculations made using the input-output table show that this additional effect is relatively small:
reduction of energy consumption by no industry, except transport, exceeds .03 percent. For the
transport and communication industry, this reduction was more than 3 percent.

This effect is not surprising because energy resources constitute 30 percent of railroad freight
turnover, 43 percent of international water freight, 26 percent of internal water turnover, and
3.3 percent of automobile freight turnover.

Transforming data to metric tons and using specific energy consumption by transport modes, 18

energy consumption reduction by freight transport was estimated. Transport fuel conservation
due to energy consumption reduction equals to 3.2 million tce (2.28-railroads, 0,43 water-sea,
O.l-water-rivers, and 0,41-trucks).

Economic energy conservation potential in terms of primary energy does not include reduction
of secondary energy carriers - electricity and heat - due to double counting. If calculated
traditionally (taking into account only efficiency of electricity and heat generation), it would be
equal to 619 million tce. Based on the approach presented in this paper, this potential equals
to 672 million tce. Including 3 million tce - reduction in transport energy consumption caused
by reduced energy resources transportation as a result of direct and indirect effects of
implementation of technological potential, the integral primary energy consumption reduction
effect of energy efficiency improvements up to the year 2005 equals to 675 million tce or 34
percent of 1990 energy consumption in the former USSR in 1990.

1.2.8. Structural Economic Changes and Energy Efficiency Improvements

The process of transformation to a market economy could not be successful if the old economic
structure is preserved. Structural changes are necessary. The economy could be structured in
many different ways, and changes of all these structures directly or indirectly would effect
overall energy efficiency. Only two kinds of impacts from structural changes would be
investigated here:

• changes in the final product structure; and
• changes in several basic materials' intensities.
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To estimate possible effects of structural changes on the energy intensity and energy
consumption, a set of calculations based on the 1988 input-output table were implemented. The
1988 input-output table contains four energy industries: "electrical power," "oil and gas."
"coal," and "other fuels." It creates some difficulties in implementing calculations. because oil
and gas are Rot separated. To transfer results from monetary to physical units the next
procedure was applied: monetary values were divided by physical units taken from ~nergy

balance for 1988. Average prices were received as a result of this procedure. The~. prices
were very close to real prices. That gives more confidence in the reliability of cah.:ulation
results.

The effects of four different measures were estimated:

1. Reduction of capital investments in 1988 by one third;

2. Complete elimination of losses (this is, of course, the extreme case, because this
item in the input-output table includes terminated construction projects, abandoned
dry oil and gas wells, and accidental losses of livestock. These losses are not
avoidable completely);

3. Reduction of military purchases by two thirds (in the 1988 input-output table there
is an item in the final demand called "other users, II which lists delivery to the
military including delivery of arms and weapons--data never before published in
the former USSRI9

);

4. Military research and development, as well as current expenditures of military
end-products (e.g. ammunition, fuels) is included in public consumption. This
component of final demand was reduced by 20 percent to reflect the reduction of
military spending and reduction of over-consumption by bureaucratic apparatus;
and

5. Reduction by 10 percent of ferrous and non-ferrous metals and building materials
intensities in all branches of the economy as a result of better management and
equipment maintenance, and more rational utilization of these materials.

One important feature for all these experiments is holding constant personal consumption. In
other words, these structural changes bring about changes in value added or national income,
and other economic indicators but not in private consumption.

There are two major structural changes which could bring significant economic benefits:
reduction of investment intensity of the economy (169 million tce) and its de-militarization
(another 110 million tce). The total reduction due to all five measures implementation is 340
million tce or 305 million tce in terms of primary energy consumption (see Table 1.9). This is
more than annual energy consumption in Germany.
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Effects from structural changes come for free as a side effect of programs to improve overall
efficiency of the economy. Of course. these programs are riot free from expenses. but it is very
difficult to attribute any of these investments directly to energy efficiency improvements.

If private consumption would grow by, say, 10 percent, in 1990-2005 with preservation of
existing economic structure, the structural energy conservation potential also would be larger
than in 1990 by 10 percent or would be equal to 374 million tce (335 million tce in terms of
primary energy).

The total energy efficiency improvements' potential in the former USSR in 2005 includes 675
million tce in technological potential (direct and indirect contributions to primary energy
reduction) and 335 million tce in structural potential. All together, this equals to 1010 million
tce in the year 2005, or 51 percent of 1990 level of primary energy consumption of the former
USSR and 8 percent of world energy consumption.

1.3. Costs of Energy Conservation Programs

Existence of energy conservation potential is necessary. but is not sufficient to allow for
realization of energy efficiency programs. In a market economy, implementation of these
measures should be cost effective. Therefore, costs of energy conservation programs should be
considered and compared with costs of equivalent energy services provided by increasing energy
supply. The cheapest ways to deliver energy services to final consumers should be realized.

Several important points should be mentioned before a discussion of costs:

1. Costs could be attributes only to direct energy improvement projects; indirect
energy conservation and contribution from structural changes is a free by-product.

2. Only net costs should be considered. In other words, difference in investment
costs of efficient equipment and the regular equipment is attributed to the
difference of energy consumption by these two types of equipment. Some
efficient equipment could cost less than regular one, therefore, negative
investment costs are possible.

3. Some technological measures are implemented by reasons not directly related to
energy efficiency improvements. For example, the extensive application of
continuous steel casting and construction of quality highways are mainly justified
by non-energy considerations. These measures could be classified as
accompanying measures, and have zero costs because investments are not solely
prescribed on the basis of energy savings.
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4. Some dedicated energy efficiency improvements have additional benetits in terms
of higher other factors productivity. These effects are not taken into
consideration.

5. The method of energy conservation measuring should be directly specified.
Results could be monitored in terms of secondary energy or primary energy,
including only direct or also indirect effects.

6. Investments in energy efficiency would be made by private and commercialized
enterprises, and therefore demand for payback not more than two years is
expected.

7. Limitations of manufacturing industry to produce more energy efficient equipment
and limitations of consumers to replace regular equipment ahead of lifetime by
energy efficient equipment were already considered in the process of
technological potential estimation.

It has been shown that natural gas holds the largest potential for improving its efficiency of use.
According to V. Gandkin and L. Shamis, in 2005 specific capital investments to produce and
deliver natural gas to the final consumers would cost 300 rub. 1990/tce.2o More than 92
percent of the integral technological conservation potential is less capital intensive than additional
production of natural gas.

If only this part of the potential is considered, the following conclusions from analysis of energy
efficiency improvement capital costs could be made: 21

• 620 million tce/year could be saved up to the year 2005 with specific capital
investments less than 300 rub. 1990/tcel year or $ 60/tce/year (assuming a 5 rubles
to 1 doUar exchange rate for 1990);

• The total amount of investments needed for the whole potential realization equals
to 41 billion rub. in 1990 prices or $8 billion:

• Average direct investment costs of 1 tce/year of primary energy saved equals to 73
(1990) rubles or $ 15, and average integral costs correspondingly 64 rubles and $ 13.

• Energy conservation potential in Russia and the former USSR is not only the largest
in the world, but also the cheapest. Russia could be caUed the Saudi Arabia of
energy efficiency. If a 20 percent discount rate is applied and average lifetime of
energy conservation measures equals to 10 years, the average levelized cost of a
barrel of oil equivalent saved in Russia is only 40 cents.
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1.4. Estimates of Technical Potential for Improving
Energy Efficiency in Russia

Potential for energy efficiency improvements considered above was not developed as a sum of
potential by former Soviet republics. After Russia became an independent state, there was no
current inventory of technical potential for energy efficiency improvements. Significant
reduction of energy production in 1990-1992 (see Figure 1.8) mainly because of investment
crisis -energy sector was one of the most investment intensive (see Figure 1.9) - have attracted
serious attention to the development of energy efficiency policy.

Technical potential inventory should be the basis for this policy. The demand for this inventory
was met by supply in a very simple manner: data for inventory of technical potential received
for the Former USSR were interpolated for Russia. This interpolation was made by V. P.
Chupyatov. It was the natural simple solution of a very complex problem in relatively limited
time frame. The question is: how reliable are results?

Presently namely those results are taken as official data and also cited in many non-official
pUblications. 22 They are presented in the Table 1. 10. More detailed description of the
Russian technical potential for energy efficiency improvements is presented in Appendix 2.

Several observations are valid for this inventory.

First. It should be mentioned that inventory for the Former USSR was first made in 1988-1989
and technical data received for this inventory are relatively obsolete - more than 6-8 years old.
That definitely reduces the quality and value of these results.

Second. Methodology of the interpolation is extremely important. This methodology was never
described. Therefore, special investigation was undertaken to discover this methodology and to
check consistency of produced results.

Third. The investigation and cross-checking of the results of energy efficiency potential
inventory for Russia have shown some improvements and deteriorations of the quality of results
comparing with what was done for the Former USSR.

The improvements are the following:

(1) potential is better structured;
(2) energy efficiency improvements potential in transport and agricultural sectors are

described in more detail than that for the Former USSR;
(3) minimum and maximum values are presented comparing with single points estimates for

the Former USSR.
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Several serious items could be listed among deteriorations:

(1) lower number of technologies (73 against 111);
(2) non-consistency of results received with data presented in energy balance;
(3) over-simplification of cost data extrapolation.

Comparison of data presented in Table 1.11 with data presented in energy balance for Russian
Federation brings very serious criticism to results of inventory for Russia:

there are number of white spots in the table, for example no improvements presented
for electricity consumption in pulp and paper industry and in agriculture, no heat
utilization improvements options in transport and agriculture;
energy efficiency potential in agriculture (64 mIn. tce) is larger than energy consumption
in this sector;
petroleum products utilization efficiency improvements to consumption ratio 109 % percent
in pulp and paper industry is 84% and in agriculture 252% which is impossible to have;
natural gas utilization efficiency improvements to consumption ratio is 84 % in building
materials industry and for whole industry is 79 % which is too high;
electricity utilization efficiency improvements to consumption ration is 67% in
machinery.

Careful comparison of data presented in the Appendix 2 with those presented in the Appendix
1 also shows several inconsistencies: potential for Russia in the year 2000 in few instances is
larger than potential for the Former USSR in the year 2005. Among those technologies are:
improvement of efficiency of heating furnaces in oil refining; introduction of effective heat
generators in residential and commercial sectors; equipping large energy consumers with meters,
and some others.

Fourth. Cost estimates (specific investments and levelized costs) were simply equally multiplied
by 25 times. Enormous changes in price proportions since the second half of 80'es made all
costs very uncertain and significantly reduced data presented as a means to get insights into the
costs of energy-saving investments. Previous results could serve a very crude guide in looking
for least-cost options.

Effort to update cost data by correction on inflation shouldn't be done this simple as it was. In
reality, on the one hand, costs of investment goods grew slower than the general rates of
inflation, and these costs grew with different rates for the technologies included in the inventory.
For example, prices of building materials and sources of light had very different rates of growth.
Present uncertain and very dynamic price situation makes it very difficult to adjust former costs
estimates to present conditions. On the other hand, having different price indexes, it is possible
to make much more reliable costs extrapolations to identify low-costlno-cost measures to save
energy.

All these comments make the estimates of energy efficiency potential in Russia presented in
many official documents not reliable. This, in turn, undermines confidence to the data used
officially for developing national policies and programs to improve energy efficiency.

Obvious need for reliable inventory of energy efficiency potential as a milestone for proper
policy development does exist.
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Table 1.1. Technological and vintage characteristics of equipment In the
former SU official Inventory, April 1, 1986
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Table 1.2. Magnitude of energy savings potential in the FSU by sector.
1990, MTOEa
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shuuld also be reduced by this percentage.

SfJUrce: Makarov and Chupi::ww (1990). p. 6.
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Table 1.3. Technological Energy Efficiency Improvement Potential in 1990-2005 and Energl'
Balance of the former Soviet Union in19901)'

(million tee)

Coal Other Oil Gas Hydro Nuclear Elect- Heat Total
Solid ricity
Fuels

Indigenous 425 811 964 28 79 2338
Production r

Exports -23 -217 -125 -5 -370

Imports 9 24 2 ·35

Stock Changes -7 -7 -18 ·32

Primary ~ Q ~ UQ m.4
Energy 404 30 611 823 28 79 -5 1971
Consumption2l

Electrici ty. ~ 89.9
Generation -80 -7 -27 -100 -28 -79 137 -185

CHP Plants U W ill
-70 -1 -80 -228 73 211 -95

District 1Q 10
Heating -43 -7 -71 -118 182 -56

Own 11 U 2Q N..1 J.Q..1 79.4
Use&Losses -18 -32 -91 -49 -35 -226

Final Energy ~ ill :zu ~ 66.3 ~
Consumption 192 16 402 286 155 359 1409

Industry 22.8 U ~ ~ 36.8 142.6
92 82 115 94 254 637

Agriculture 3.3 J ~ .4 1.2
10 3 62 20 16 7 118

Transport ~ 40
156 3 13 2 174

Residential& ~ .L..4 ~ 1M ~ 98.9
Commer. 85 13 17 89 33 95 331

Non-Energy 5 85 59 148
Use

I) Numerator - energy efficiency potential; denominator - energy consumption.
2) Totals for secondary energy carriers.
Source: I. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented

September 28-30. 1992 at International Workshop on Costs. Impacts and Possible
Benefits of CO2 Mitigation. IIASA, Laxenburg. Austria. p. 1- 25.
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Table 1.4. Energy/C02 Saving Potential for the ex-USSR in 2010.

Procm !euare SlYil'S, lit C I'D. t C/ Cost. Carbol redtced,
Itot !lOt Ih.$ 11 D. t C

!m.facturiaq lad.fmact COISuptioa -28.17 -m.55 -.96 -64H -26.92
lector fmJatiol -2.39 -lIU2 --'5 -415.11 -1.31

EI.ctr.pUltr, -1.83 -49.55 -US -140.40 -2.53
I" typu -7,75 -108.11 -.55 -[m.ol -4.16

Heal COliUptiol -[1.97 -183.50 -.96 -2099.50 -11,44
FJ:: boiltr -I. 41 l5.n -1.01 53.76 -1.5]
inft/coll -,70 -64. 59 -.9] -4U4 - 65
&T+ft/oil - .70 -198.11 -.97 -[35 -.61
HtU-co,.. -1.41 -llU9 -,99 -m.05 -1.39

Spact but Coasu,tlol -14U5 -70.13 -.96 -9629.54 -135.95
rIC )01 Itr -14. 79 lU3 -I. 01 564.41 -16.01
16 boi Itr -lUI 67.90 -I. 01 muD -11.04
&f+ft/coal -UI -6U9 -,91 -174.56 -4.25
&f4ft/on -4. 51 -191.11 -.97 -871,50 -4. 41
"It ,U, -6.34 77.07 -1.33 650.16 -1.44

EI.ctricity LI,btia, -14065 -751.35 -,61 -11410 -15.16
ll.c.lotor -16090 -176.16 -,64 -1900.80 -10.79

lotor ful E19i1tl3OS II,r. -lUI 1431.30 -.83 15157.40 -11.01
EI .ctr, ,tlttr. -3.51 -118.45 -1.39 -630.00 -00

Cott lOS Slvia,S -14.79 517.10 -I. 01 9340.10 -lUI
Trm,ortatiol rnl,bt !I,ial' 3OS' -14. 44 1431.30 -,13 17109.10 -11.95

Eltctr. ptl.tr. -14.44 -121.45 -1.39 -1m -10.11
Pm.iltmlty !I,ia.(30" -6.34 1431.30 -.13 7511.40 -us

!I .ctr. ptl.tr. -1.45 -121.45 -1.39 -1511 -11.77
Pm.arbaa EDOf~.!~:., -1.12 1431.30 -.13 3331.40 -1.33

EI.ctr.pmtr. -4.n -!lUS -1.39 -756.00 -5.59
Electric !Ieetr. lotor -4.13 -513.50 -.60 -1310.40 -1.55

Imebolds Spm butla, CODsu,tloa -166090 -95.42 -.96 -15111.76 -160.15
aad service rIC boiler -14. 79 15.13 -I. 01 564.41 -16.01

16 boiler -14. 79 67.90 -1.01 1017.10 -16.01
&T+ft/coal -7,39 -64. 59 -.9] -443. 51 -6.87
&fln/oi I -7.39 -191.11 -.97 -1417.50 -7.15
leat pup -5.63 77,07 -1.33 577.9] -7.50

Electic appl ham Liqbtia, -1.45 -751.35 -.61 -3m -5.13
llectr.lotors -1.11 -176.16 -.64 -m.60 -1.35

Electricity Electricity Ileim -us 4.40 -10.95 114.14 -50.89
,eanatioD Irdro+otber -1.34 IU5 -10.76 164.10 -14. 39

Hen 16 -lUI 99.09 -2.67 9111.70 -91.13
16 C-C -16.76 61.39 -1.05 3413.10 0

stell Coal -lUI 44.04 -1.14 1111.60 -41.71
Coal c-c -10.56 95.41 -1.16 1170.00 -IU6
mer -IUS -&0.92 -1.11 -lllO.15 -10.04

Total -751. 06 10076.03 -131.&7
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Table 1.5. Impact of Energy Prices and Internal Rate of Return on Cost Efncieney of Energy
Conservation Measures in the Fonner USSR

(million tee)

, . . j ~

IRR=0.12 IRR=0.5 Maximum

Energy Pricesl) Prices l )
potential

• 1990 1991 1992 1992

Electricity and Heat 130.9 130.9 132.2 130.9 132.2
Generation

Energy Sector 40.7 29.3 70.9 40.7 79.3

Industrial Sector 134.5 121.5 149.6 134.0 149.6

Residential and 98.7 56.3 99.1 99.1 98.9
Commercial

Total 404.8 338.0 451.8 404.7 460.1

Percentage of Total 88.0 73.0 98.2 88.0 100.0

I) Under suggestion that these real prices would last until 2005
Source: I. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented 28-30

September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO2 Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.6. Intennediate Energy Consumption by the Energy Complex in the Fonner USSR
in 1990

(million tee)

Coal OSF Oil Gas Electr. Heat

Coal 18.0 .3 222.3 117.1

Other Solid ~ 20.0 I...'
Fuels

Oil .8 .02 25.6 6.0 86.7 141.6

Gas 1.3 4.0 86.2 215.6 243.1

Electricity 3.0 .01 10.0 4.4 30.2 1.5

Heat 3.2 16.6 4.0 1.0 10.0

Total Energy 404.0 30.0 611.0 823.0 209.5 393.3
Consumption

Sources: I. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO2 Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1. 7. \1odified Direct Coefficients of Energy Consumption by Energy Complex per Cnit
of Total Energy Consumption (tee/tee)

Coal OSF Oil Gas Electr. Heat

Coal .0289 .01 .9814 .2680

Other Solid .0955 .0034
Fuels

Oil .0020 .0005 .0419 .0073 .4138 .36

Gas .0065 .089 .7409 .544

Electricity .0050 .0003 .0157 .0052 .1224 .00373

Heat .0077 .0198 .0047 .0047 .0173

Source: I. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benetits of
CO2 Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.8. Direct and Indirect rechnological Energy Conservation Potential in the Former
USSR

(million teel

Final Energy Consumers Energy Complex Total

Direct ll Indirect Total Direct Indirect Total

Coal '. 49.6 77.8 127.4 20.5 ~23.4 43.9 171.3

OSF 5.6 5.6 1.4 1.4 7.0

Oil 50.9 54.9 105.8 7.2 20.0 27.2 133.0

Gas 76.3 96.4 172.8 143.3 44.8 188.1 360.8

Electr. 45.6 10.3 55.9 10.1 3.4 13.5 69.4

Heat 66.3 5.4 71.6 30.9 2.4 32.9 104.5

Total 288.7 250.4 539.1 211.5 95.4 306.9 846.0

1) Only conservation of secondary energy carries.

Source: I. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO2 Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.9. Impacts of Structural Changes on Energy Consumption in the Fonner l'SSR" (E.n

1 2 3 4 5

Electricity .67 .74 .97 1.22 1.37

Oil and Gas 4.18 4.71 6.27 7.5 8.3

Coal .85 .93 1.2 1.61 2.00

Other Fuels .08 .1 .12 .15 .16

Total 5.78 6.42 8.56 10.49 11.83

1.
2.
3.
4.

5.

1)

Reduction of capital investments in 1988 by one third.
Complete elimination of losses.
Reduction of military purchases by two thirds.
Reduction of public consumption by 20 percent (to reflect the reduction of military spending
and reduction of over- consumption by bureaucratic apparatus).
Reduction by 10 percent of ferrous and non-ferrous metals and building materials intensities
in all branches of the economy as a result of better management and equipment maintenance.
and more rational utilization of these materials.

Each column shows cumulative reduction of energy consumption including previous measures.
The 1988 input-output table was used to calculate reduction of energy production; energy
export was held constant, therefore, all reductions were attributed to energy consumption.

Source: 1. Bashmakov. Costs and Benefits of CO2 Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO2 Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.10. Energy Savings Potential in the Russian Federation in 2010

Natural Petroleum Coal. Electri- Heat. Total.
gas, bin products, coke. city, bin min min tce

m3 min tons min kWh GCal
tons

Fuel and Energy 45-60 15-17 33-39 40 160 150
Complex -180 -180
- oil production 5-10 6-12
- coal 3-4 10 3.5

production -4.5
- energy

carriers 8-9 7-8 30 150 52-59
transportation -170

- electricity 32-42 10-12 26-31 80-96
and thermal
energy

- oil refining 4.7-5 9-10 8-9

Residential and 10 0.6-0.8 21-23 90-105 120 85-95
Commercial Sector -145

Agriculture
1.4-1.5 35-41 1.5 8-10 4 54-64

Transport -1.7
29-34 42-50

Industries
- general 32-42 6-7 12 140-175 75-100 71-89

measures
- metallurgy 10-13 0.5
- machine 12-15 2 10-11 20-24 5-6 34-39

building 3-4 0.5 55-60 14-17
- construction

materials 10-11.5 1.7-2 2-2.5 8.5-10 40-45 20-23
- chemistry and

petrochemistry 5-6 4-5 12-15 9-10
- timber and

paper .3-.7 1-2 35-40 8-10

Total 90-100 85-100 70-80 350-420 450 480
-540 -570
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Table l.B. Energy Conservation Potential Related to Energy Consumption, 1990.

Parameter Coal Other Oil Gas Electricity Heat Total
solid

Electricity Generation U· Q U 6.9 13.7
74.2 0.8 26.7 60.8 162.5

CHP Plants
23.8 Q ill 37.5 73.8
40.6 1.2 23.9 158.9 224.5

District Heating
2.7 Q 1.2 f 7.9
31.7 5.8 40.1 95.9 173.12

Own Use and Losses
~ Q 7.0 10.6 1.2 ~ 52.6.
0.4 0 12.2 80.1 34.6 20.1 147.6

Industry:
Iron & Steel 1M Q U 16.7 b.2 Q.2 34.2

45.5 0 4.3 26.3 8.9 10.0 95

Non-Ferrous Metals Q Q OJ Q 1.2 Ll 2.9
0.1 0 3.8 2.5 12.0 6.0 24.3

Chemical Q Q Q 6.6 ~ U 9.2
0 0 5.2 4.5 8.5 39.9 58.1

Machinery Q Q Q:..8 -4.1 ~ Q 4.3
0.3 0 3.2 6.1 11.4 31.9 53.0

Constructive Materials 2.5 Q 2.7 ill -1.2 6.5 23.6
3.2 0.1 6.6 15.6 3.7 12.3 41.5

Wood, PP&P
Q Q 2.4 0.8 Q 5.7 ~

0.1 0.5 2.2 0.4 3.0 16.0 22.3
Total Industry

13.5 Q 9.9 48.0 32.7 30.8 134.9
50.6 0.8 30.5 60.8 53.5 139.8 335.9
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Coal Other Oil Gas Electricity Heat Total•
solid

Transport Q Q 49.5 Q Q.l Q 49.6
0.3 0 108.5 0.5 7.6 5.4 122.4

Residentiall 23.0 Q 11.0 11.7 12.8 20.4 78.9
Commercial 39.6 11.0 18.1 32.5 21.4 99.2 221.7

Agriculture .L1 Q 60.4 U Q Q 63.8
2.3 1.0 24 1.4 8.3 10.9 47.8

Total Final Consumption JU Q UQ...8 ill ~ 51.2 327.2
96.2 19.6 255.7 132.3 97.5 275.6 876.8

*) in all data presented numerator - Energy Conservation Potential (maximum),
denominator - Energy Consumption (CENEf).
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Figure 1.2

Russia: Energy Intensity Evolution
1930-1990
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Figure 1.3

Energy Consumption, National Income and
Energy Intensity: 1985=100
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Figure 1.4

Factors of Energy Intensity Evolution
1990-1992
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Figure 1.5

Energy Intensity of National Income 1991
Russia versus the FUSSR, the USA and WE
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Figure 1.6
Structure of the Gap in Ind. Energy

Efficiency Between Russia and the USA
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Figure 1.8

Energy production in Russia
1980-1992
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Figure 1.9

Share of Energy Sector in Capital
Investments in Russia
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Chapter 2. STATISTICAL DATA ON ENERGY SUPPLY
AND DEMAND

Unreliability of energy statistics in the Former USSR made people realize long ago that in
Russia the past is as unpredictable as the future.

Compiling a database on energy consumption in Russia seems a rather difficult procedure. The
reasons for this are as follows:

different methodologies for data collecting, accounting and processing while calculating
similarly called indicators by different federal organizations (Roscomstat, Ministry of
Fuel and Energy, Ministry of Economics, other departments and institutions);

lack of a single methodology for calculations in the industries of the energy sector;

faults of the professional, technical and technological levels of collecting data on different
indicators in primary data collecting and processing and in intermediary units of the
statistics system;

intentional falsification of data (to a certain extent) in the interest of some institutions;

absence of data on a number of balance indicators of the International Energy Agency
(lEA) in the Russian statistics;

long time period for compiling composite energy balances (once in five years) which
alone provides a most detailed picture of energy consumption;

absence of a column "statistical discrepancies" in the balance struck in accordance with
the methodology of the Federal Committee for Statistics of the Russian Federation, so
the balance is struck with zero saldo, and the indicators are distorted. Most of all it
effects columns "export-import" and "non-specified sectors".

The following can serve a good example to demonstrate the quality of the Russian statistics.
When comparing the data in tables 2.6 and 2.7 for oil and gas condensate production, one can't
but see the difference - 393 and 399 mIn tons.

In "Business MN" newspaper, No.15, 1993 there was an article on oil production statistics. It
claimed that 394.02 mIn tons of oil and gas condensate were produced by enterprises of the
Ministry of Fuel and Energy; the extraction amount of 32 joint ventures (Belye Nochi, Amkomi,
Yugansk-Frakrnaster) was estimated at no less than 8 mIn tons. 20 geological enterprises of
Roskomnedra and 9 enterprises of Rostopprom, on having received significant export quotas,
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increased extraction which in 1993 was no less than 4.4 min tons. Statistics for about 30 more
companies with Russian private capital involved in oil extraction and getting their protit in the
fonn of raw oil or those exploiting stripper wells are practically unavailable. Data from different
sources allow to estimate their total extraction in 1992 at more than 1.5 min tons. Therefore total
oil and gas condensate extraction is assessed at 408 min tons, which significantly exceeds the
data provided by the Federal Committee for Statistics - 393 min tons, the data of the . "nistry
of Fuel and Energy - 395.8 min tons, and the data of VNIIKTEP - 399 min tons. TI: umber
of 408 seems too small though, for enterprises lower the amounts of extracted resourc~s.

The most complete information on energy production and consumption was presented in fuel
and-energy balance of Russia for 1990. Certain data in that balance has a security classification
"secret", they are not easily available and publication is prohibited. Other data are verified and
changed, after which several non-identical assessments of (?) appear which characterize the state
of Russian energy sector in 1990 (see table 2.1).

One of these assessments was made by lEA experts after getting access to fuels and energy
balances of Russia and the Fonner USSR prepared by the Federal Committee for Statistics of
the Russian Federation (see table 2.2 and source). Before this their assessments for the Former
USSR were mainly based on the analysis by experts of separate pieces of information.

Another assessment of the balance was made by experts of Energy Research Institute of the
Russian Academy of Sciences based on the fuel and energy balance of the Federal Committee
for Statistics and other inventories of different institutions for 1990 in accordance with the lEA's
methodology. It was presented in "Russia's Energy and Greenhouse Gas Emission", 1992 (see
table 2.3).

This paper also includes data of the Federal Committee for Statistics of the Russian Federation
on energy consumption, which in a number of positions differ from those of the balance (see
table 2.4).

Some indicators of the development of the Russian energy sector in 1990 are presented in the
"Concept of the Russian Energy Policy in the New Economic Conditions" (see table 2.5).

In the table 2.6 there is CENEfs version of the balance which considered all the above
mentioned assessments and also a number of additional sources of information. Since the initial
data are disbalanced and contradictive, CENEfs version cannot be regarded as an ideal balance.
It must be seen just as another attempt.

Information on export and import of energy out of Russia is not very reliable, since in 1990
there were no customs on Russian borders. This unreliability reflected in considerable
differences in foreign trade indicators (see table 2.1). Differences in energy production
measuring are comparatively small: 1875-1844 mIn tee (1.7%), but the export data vary from
743 to 659 min tce and import data vary from 229.1 to 63.8 min tee, that is 3.6 fold. And
CENEfs experts estimate it at 97.1 mIn tce.
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As a result, primary energy consumption data also differ considerably. The main reason for all
these variations is oil and gas statistics.

The difference in final energy consumption indicators is 6.2 percent (931-877 mIn tce). (?)
energy consumption for hard fuels varies from 130.3 to 115.3 mIn tce, for oil and petroleum
products - from 259.5 to 279.3 mln tce, for gas - from 141.4 to 296.7 mIn tce.

In general, accurateness of measuring the main energy consumption indicators for Russia can
be assessed at about 10%, but for many balance indicators it is even lower.

While developing their own balance version, CENEfs experts meant to combine the best of all
the previous versions (for example, in the Energy Research Institute energy consumption was
divided into electricity generation and CHP plants, which was not done by the lEA's experts;
also energy consumption was divided into sectors in more detail in maximum accordance with
the lEA's methodology), and if those versions differed too much, to select the data which are,
in our opinion, most accurate.

The data on Russia's energy supply and demand for 1991 and 1992 are not systematized,
because, as we have already said, the fuels and energy balance in Russia is struck once in tlve
years. Table 2.7 reflects Fuel and Energy Production and Export provided by the Federal
Committee for Statistics of the Russian Federation. Tables 2.8 through 2.12 present preliminary
information on different energy resources production and consumption in Russia in 1990-1992.
We used data for 1990 while verifying the balance indicators.

So it is clear now that in Russian statistics an assessment of reliability of the initial data by
experts is of major importance.

48



Table 2.1 Comparison of Russia's Energy Balance 1990 Estimations
mln.tce

Parameter Source Solid Fuels Oil Gas Nuclear Hydro Electricin Heat Total
Production 1 311.0 740.0 738.0 45.4 20.6 1854.0

2 303.6 742.5 732.9 45.0 20.4 1844.4
4 261.8 736.5 736.0 14.5 20.5 1875.0
5 303.6 742.5 736.7 44.9 20.4 1848.1

~por'-- --
- --_.~ .._--

----~----.

1 53.5 414.0 251.0 5.5 743.0
2 53.1 415.6 185.0 5.4 659.1
4 n.a. 425.0 232.5 n.a. 701.0
5 53.1 415.6 243.8 5.3 712.5

_._-----~-_._- ---------- --------- ------ - - - - ------- - -------- - -----
mport 1 37.6 80.9 106.2 4.3 229.1

2 28.6 35.2 n.a. n.a. 63.8
5 28.6 35.2 29.0 4.3 92.8

lfotiiTprima..y--- -- ---~-

~587.0
-- - ---~- ---~- --- - ----_ .._- -.

1 300.0 392.9 45.4 20.6 1345.0
Energy Supply 2 279.1 362.1 544.2 45.0 20.4 1245.4

3 269.6 382.3 613.3 n.a. n.a. "1265.3
4 n.a. n.a. n.a. 14.5 20.5 1270.0
5 279.1 362.1 525.6 44.9 20.4 1231.1

~oiai-FinaT- -...- -------- -- ---~- _.------ - - _.--------
1 135.8 286.0 110.8 105.6 292.4 931.0

~onsumption 2 130.3 259.5 141.4 98.9 260.4 890.5
3 115.3 279.3 269.7 108.4 277.0 1049.7
4 n.a. n.a. n.a. 132.0 296.9 n.a.
5 115.8 255.7 132.3 97.5 275.6 876.8

"solid, liquid fuels and natural gas total

~

Sources: 1 - Energy Statistics and Balances of Non-OECD Countries 1989-1990, International Energy Agency DECO/lEA, 1992
2 - "Russian Energy and Greenhouse Gas Emissions", Moscow, Energy Research Institute, 1992
3 - Fuel and Energy Balance of Russia, Goskomstat of Russian Federation 1991.
4 - Russia's Energy Policy Conception in New Economic Conditions, Moscow, Sept.1992
5 - Russia's Energy Balance prepared by CENEf experts for "Energy Efficiency in Russia" draft
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Table 2.2. Energy Balance of Russia, 1990

Russia 1990'

'.
Thousand toe

Solid Crude Petroleum (ias ~uclear HydroJ Elec· Heat TotalFuels Oil Products Olher lricity

Indigenous Produclion 217398 517282 516242 JI755 14373 1297049(mpon 26287 49241 7319 74311 3020 160178Expon -37433 -238908 1;4122 -175290 -1818 -519570Iml. Manne Bunkers -1897 -1897Slock Changes 3199 2735· 3121 -1122 J933
TPES 209451 330350 -55578 JII141 JI755 14373 ;98 940694
TransferslRerums
Slalistical Differences 5488 512 586 5562Public EleclJiclly -317.55 -14373 24827 ·21301AUloproducers of Electr.
CHP Plants -83353 -1507 45468 ·154414 67884 209096 ·7763Districl Healing -33835 ·1 ·16903 -66292 ·117031Gas Works 62

62Petroleum Reflllenes ·281543 280181 -3795 -5157Coal Transformallon 5944
5944Liquefacllon 6467 6467Other Transformalion ·29 ·5712 -5742Own Use -5686 -2153 -99453 -10777 -554 -118624Dislribullon Losses -3071 -7599 369 9722 -7281 --1045 32089

TFC 94970 39188 161050 77464 73855 204497 651020

INDUSTRY SECTOR 43293 38376 J4519 45168 44429 110968 316853
!ron and Sleel 32119 2993 18421 6.40 6961 66634Chemical 210 J8242 3848 JI09 5998 27913 79320(of wlriclr:Fudsloclcsl
Non·felTOus Melals 1099 2588 1723 7773 4164 17346Non·me..lIic Minerals
Transpon Equip. & Mach_
Machinery 1092 5 2019 H81 7904 22325 37626Mining and Quarrying 3188 50 ~657 3433 6874 10831 33034Food and Tobacco <)Q9 I J058 1149 1500 8427 15044Paper. Pulp and Printing
Wood and Wood Producls 456 1540 254 2392 11148 15791ConsDucllon J130 '8 <)125 11166 3869 12815 40183Texlile and Leather 18 34 J() 1202 -i044 5329Non-specified [ndusll'y 1070 655 1702 777 2342 6547
TRANSPORT SECTOR 247 51 74398 J5 , 5332 3804 84178
Air
Road 6 45423 335 45766Rail 67 5974 4214 10254Inlernal Navigation 1 6395 6396Non-specified Transpon 177 45 16603 16 1118 3804 21763

OTHER SECTORS 48252 149 49726 26249 24095 89725 238194
Agriculnue 2564 12 16710 983 4298 7635 32202Comm. & Pub. ServIces 21776 110 5755 9554 7944 23985 69124Residential 15782 6827 13259 1.721 48453 92042Non·speclfied Other 8128 Z7 20434 2452 4132 9652 -l4825
Non-Energy Use 3179 fll2 24117 5597 11795

MEMO ITEMS:
Elumc/ry Ge"l!roll!d (GWII) NA NA NA 121851 166867 1078037Public ,vA ,vA NA 121851 /66867 1078037AUloproductrs

(ll See Secllon I. Issues of Da.. Qualiry. Former CPEs. on page 17

Sou~e: Fuel and Energy Balance of Russia. GOSKOMSTAT of Russian Federallon 1991

Source: Energy Statistics and Balances of Non-OECD Countries
1989-1990, International Energy Agency OECD/IEA, 1992 p.345

\~:1
I
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Table 2.3. Primary Energy Balance, Russia, 1990
min. tce

~~

Coal Other Oil Gas Nuclear Hydro Geo.Sol. Electricity Heat Total
INDIGENOUS PRODUCT 276.1 27.5 742.5 732.9 45.0 20.4 1844.4
IMPORTS: 28.6 35.2 63.8
EXPORTS: -53.1 -415.6 -185.0 -5.4 -659.1
STOCK CHANGES -3.7 -3.7
TOTAL PRIMARY
ENERGY SUPPLY 251.6 27.5 362.1 544.2 45.0 20.4 -5.4 1245.4
TRANSFORMATION
AND ENERGY SECTOR -144.1 -4.7 -102.6 -402.8 -45.0 -20.4 104.3 260.4 -354.9
ELECTR. GENERATION -43.6 -1.3 -14.1 -63.1 -44.0 -20.4 81.9 -104.6
DISTRICT HEAT -36.6 -2.5 -31.5 -87.2 -1.0 140.8 -18.0
CHP PRODUCTION -63.9 -0.9 -36.3 -165.0 48.6 141.6 -75.9
OWN USE & LOSSES -20.7 -87.5 -26.2 -22.0 -156.4
TOTAL FINAL
CONSUMPTION 107.5 22.8 259.5 141.4 98.9 260.4 890.5
INDUSTRY TOTAL 57.6 11.7 27.9 76.6 62.8 140.3 376.9
TRANSPORT TOTAL 0.3 128.3 0.4 7.6 5.4 142.0
AGRICULTURE 2.4 1.1 27.5 1.4 6.1 10.9 49.5
RESIDENTIAL/CaMMER 40.3 10.0 12.9 32.6 22.5 103.7 222.0
NON-ENERGY USE 7.0 62.9 30.2 100.1

Source: "Russian Energy and Greenhouse Gas emission", I.Bashmakov Editor,
Moscow, Energy Research Institute, 1992, p 26.
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Table 2.4. PRIMARY ENERGY CONSUMPTION, 1990

16279
~I 61126 I 61492 I 1339
"4

130 1 3793 2641 11195 5955
11 4 5175 4766 8640 39921

317 3 3229 6564 11459 31916
94 543 2212 390 3444 15951

3225 101 6568 16714 3437 12377
23 2 49 46 1730 5791

812 136 5182 1761 2163 12047
009
6147

22403
7372--

108389

th.tce

TOTAL·

~

Source: Fuel and Energy Balance of Russia, GOSKOMSTAT of Russia, 1991
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Tobie 2.5. Russia's Energy Supply and Demand, 1990

~

Consumption Production Export
CIS other countries

Primary energy, mln.tce 1270 1875 356 345
Electricity, bin. kWh 1074 1082
- hydro 167
- nuclear 118

Heat, min. GCal 2076
Oil and Gas Cond., mln.t 515
Natural Gas, bln.m3 640 92 110
Cool, mln.t 396
Motor Fuels, mln.t 103
Oil and Petroleum Products, mln.t 160 135

Source: Russia's Energy Policy Conception in New Economic Conditions, Moscow, Sept. 1992, p.9,37-38
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Table 2.6. Primary Energy Balance, Russia, 1990
min. tce

~
~

Coal Other Solid Oil Gas Nuclear Hydro Geo.Sol. Bectricity Heat Total

INDIGENOUS PRODUCTION 276.10 27.50 742.50 736.70 44.90 20.40 1848.10

IMPORTS: 28.60 35.20 29.00 4.31 97.11

EXPORTS: 53.10 415.60 243.80 5.33 717.83

STOCK CHANGES n.a. n.a. n.a. -3.70 -3.70
--- ------ ------- -~-------- - , -- _.

--_.--~

TOTAL PRIMARY
ENERGY SUPPLY 251.60 27.50 362.10 525.60 44.90 20.40 -1.02 1231.08
TRANSFORMATION---,.- '- ------ - ------ f----- ------ -~_._-----

__~._.~ ~" ____ 0 --------
-$

AND ENERGY SECTOR -146.49 -7.81 -102.94 -395.72 -44.90 -20.40 98.36 275.88 -344.03

Statistical Difference 8.94 0.06 3.43 -2.43 -0.11 0.33 10.22

ELECTR. GENERATION -74.19 -0.80 -26.69 -60.80 -44.00 -20.40 90.10 -13&:78

CHP Plants -40.56 -1.17 -23.94 -158.87 42.90 136.42 -45.21

DISTRICT HEATING -31.33 -5.80 -40.08 -95.91 -0.90 144.86 -29.16

Waste Heat Recovery Units 14.73 14.73

OWN USE & LOSSES -0.42 -0.04 -12.23 -80.14 -34.64 -20.13 -147.60
TOTAL FINAL-----

-- ---- --- - --- - - --------~ ._----_. ..-. ------ ._... -----_._- ---------

CONSUMPTION 96.17 19.63 255.73 132.30 97.45 275.55 876.83
INDUSTRY TOTAi----

--- -- .--- - ---------- --- - --- --------

50.56 0.79 30.50 60.77 53.46 139.84 335.91

Iron & Steel 45.51 0.00 4.29 26.34 8.94 9.95 95.03

Non-Ferrous Metals 0.13 0.00 3.79 2.46 11.98 5.95 24.31

Chemical and Petrochemical 0.01 0.00 5.18 4.46 8.50 39.91 58.07

Feedstocks
Machinery 0.32 0.00 3.23 6.10 11.41 31.92 52.98

Wood, Paper, Pulp & Printin~ 0.10 0.54 2.21 0.37 3.01 16.03 22.26

Constructive Materials 3.23 0.10 6.57 15.62 3.65 12.28 41.45

Construction 0.43 3.75 2.31 5.96 12.45

Textile & Leather 0.02 0.00 0.05 0.05 1.82 5.78 7.72

Food and Tobacco 0.81 0.14 5.18 1.63 1.82 12.05 21.63
----------------------- --------- --------- -- - -------- ------- --_ .. - -------- _..- - --- - ---

TRANSPORT TOTAL 0.31 0.011 108.48 0.50 7.63 5.43 122.37

OTHER SECtORS T6TAL
- ----_.-------- ---_.- ,-- ------ ---- -- - -- - -- - - _. _.-

43.68 12.69 52.24 38.02 36.36 130.28 313.26

Agriculture 2.28 0.97 23.99 1.40 8.28 10.93 47.84

Comm. & Public Services 22.94 6.30 8.36 13.59 10.84 32.86 94.89

Residential 16.62 4.67 9.73 18.86 10.54 66.37 126.79

~on-specifiedsectors 1.84 0.75 10.16 4.16 6.70 20.12 43.74
---- -----_._,----------- --------- ----- -----_.- -- -- --- -- -- --- -- ------------- - _ ...._-- --- --

NON-ENERGY USE 1.62 6.14 64.51 33.02 105.29

Source: CENEt, "Energy Efficiency in Russia" draft
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Table 2.7. Fuel and Energy Production and Export, 1992

Parameter 'Unit I Production Export
excluding FSU

Electricity bin. kWt-h 989 n.a.
of which
- hydro bin. kWt-h 172
- nuclear bin. kWt-h 119

Heat min. GCal 827

Coal min. t 337 n.a.
of which
- coking mIn. t 71.1 n.a.

Crude Oil min. t 393 66.2

Petroleum Products min. t n.a. 25.2
of which
- gasoline min. t 35.1 n.a.
- diesel fuel min. t 65 n.a.
- mazut min. t 88 n.a.

Natural Gas bin. m3 640 88.9

Source: Social-Economic Situation in Russian Federation in 1992. Volume 1
GOSKOMSTAT of Russia, Moscow, 1993, pp.l04, 112
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Table 2.8. Oil and Gas Condensate Production
min. t

I 1990 1991 1992
Ojl and Gas Condensate P'OdUCti1 516.3 461.1 398.8
Refining 298.4 289.2 256
Import 16.8 12.6 10.2

I

Export to FSU Republics ] 136,6 117.72 75.5
Export to other countries 82.2 55.7 64.3
Consumption 15.9 11.08 13.2

Source: VNIIKTEP

Table 2.9. Natural Gas Production
bln.m3

1990 1991 1992
Natural Gas Production 640.6 643 640.4
Import 25.2 20.9 23.8
Export to FSU Republics 112 92.2 106.6
Export to other countries 100 105.3 99.1

Source: VNIIKTEP
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Table 2.10. Electricity CC'lsumption in Russia
bin. kWt· hours

1990 1991 1992
INDUSTRY TOTAL

--- - ..---- 553.7~- 531.5 487.8
Fuel 83.4 79.5 75
In)'n & Steel 72.7 69.1 64
Non-Ferrous Metals 97.4 96 94
Chemical and Petrochemical 69.1 73.3 70
Machinery 92.8 89.5 82
Wood, Paper, Pulp & Printing 29.7 28.3 26.7
Constructive Materials 24.5 23.8 21.5
Textile & Leather 14.8 14.2 13
Food and Tobacco 14.8 14.6 13.5
Others 54.5 43.2 28.1
TRANSPORT TOTAL

-- ----
103.8 96.7 92.2

OTHER SECTORS TOTAL--
--_.

259.9 270.3 270
Agriculture 67.3 70.5 67
Construction 18.8 16.8 15
Residential/Commercial 173.8 183 188
Subtotal

-.

917.4 898.5 850
Own Use

.- ---
72.2 73.7 70

Losses 84.2 83.9 80
Total

-_. - ----
1073.8 10001056.1

Source: VNIIKTEP
(All-Russian Scientific Research Institute for Complex Fuel & Energy Problems)
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Table 2. ". Heat Consumption in Russia
min GCar

1990 1991 1992
INDUSTRY TOTAL

~ - -~ ..__ .

1059.9 1035.6 993.4
Fuel 100.3 96.6 96
Iron & Steel 69.6 65.5 61
Non-Ferrous Metals 41.6 41 40.4
Chemical and Petrochemical 279.1 282 270
MachInery 223.2 220 218
Wood, Paper, Pulp & Printing 112.1 106 100
Constructive Materials 85.9 83.5 76
Textile & Leather 40.4 38 37
Food and Tobacco 84.3 83 77
Others 23.4 20 18
TRANSPORT TOTAC---- ------ 38 ._-

37 36.3
OTHER SECTORS TOTAl-

. _---
929.3

_.

917.4 905.5
Agriculture 76.4 72 72
Construction 41,7 37.5 33.5
Residential/Commercial 693.9 700 705
Non-specified 117.3 107.9 95
Subtotal

~ -- ----
2027.2

-----
1990 1935.2

- --
Losses 40.5 39.6 38.5

Total
._--~_.

2067.7 2029.6 1973.7

Source: VNIIKTEP

58



Table 2.12. Boiler and Furnace Fuel* Consumption in Russia
min tce

I 1990 1991 1992I

-+-
INDUSTRY TOTAL I 166.9 160 150.5
Fuel 30.2 29 28.5
Iron & Steel 75.7 73 68
Non-Ferrous Metals

11.;I
4.7 4.2

Chemical and Petrochemical 11 10.2
Machinery 9.7 8.7 8.2
Wood, Paper, Pulp & Printing 1.8 1.6 1.3
Constructive Materials 24.6 23.6 22
Textile & Leather 0.1 0.1 0.1
Food and Tobacco 4.5 4.5 4.4
Others 4 3.8 3.6
TRANSPORT TOTAL 70.3 70.2 70.5
OTHER SECTORS TOTAL

--
167.5 164,3 164

Agriculture 7.53 7 7.2
Construction 1.67 1.5 1.4
Residential/Commercial 95.1 96 98
Feedstocks and Non-energy use 48.2 45.8 44
Non-specified 15 14 13.4
Subtotal 404.7 394.5 385
Losses 14.01 13.5 13

Heat & Electricity Gener-ation 392.4 388.8 375
District Heating 177.4 170.4 169

Total 988.51 967.2 942
*lncludlng coal, gas, mazut, other resIdual fuels

Source: VNIIKTEP
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Chapter 3. PRESENT ENERGY EFFlCIENCY STRATEGY IN RUSSIA

3.1. Energy Policy

The Russian government recently debated and approved of an energy policy called "The Concept
of Russian Energy Policy in the New Economic Situation. "1 Among its main goals are:

• Developing reasonable energy demand and promoting energy conservation;
• Ensuring reliable energy supply;
• Creating an interregional energy supply system;
• Emphasizing electrification and upgrading fuel quality; and
• Maintaining Russia's energy export potential.

Among the most urgent measures for 1993 are: improving the reliability of energy supply;
reducing energy intensity; improving financial conditions of energy producers; and attracting
foreign investments for energy exports. To achieve these goals, it is necessary to further
liberalize energy prices (excluding natural monopolies) and replace or partially substitute income
and profit taxes by energy rent. For medium and long-term energy policy, energy efficiency
is a top priority.

3.2. Present Energy Conservation Policy

Energy conservation policy more and more often became a subject of consideration by the
Russian government. As recent as June 18, 1993 the Presidium of Council of Ministers of the
Russian Federation (Cabinet) considered "Energy Conservation Program for Russia" submitted
by the Ministry of Fuel and Energy (see Appendix 3). The program was presented by the
Minister of Fuel and Energy Yuri Shafranik, went through a storm debate, and was approved
in general with request for significant changes (personal communication with Yu. Shafranic).

The main reason for developing the program is the growth of energy intensity of Russian GDP.
According to July 12 TV interview with Shafranic, energy intensity of the GDP grew by 34
percent since 1990.

He said that potential to improve energy efficiency in Russia is estimated equal to 450-500 mIn
tce. This estimate is slightly more conservative than that in the Program text. He also
mentioned that energy costs in overall production costs grew from 3-5 percent in industry up to
8-10 percent. For some reasons he thinks that it is still a small number.



The conservation program calls for a freeze in industrial energy consumption at 1992 levels. and
any electricity consumed over and above that level would be triple the price.

The plan also calls for across-the-board energy price hikes, including raising the price of coal
two and a half times to raise money to pay overdue money salaries for miners and fund
restructuring of coal industry, including the closure of unprotitable mines.

In a business Russian newspaper" Commersant Daily" the publication about this Cabir.:t sitting
appeared under the title "Energy Conservation will be Promoted Administratively.2 Yu.
Shafranik believes that it is possible to force consumers to save energy by combination of price
shocks and strict administrative measures to limit energy consumption.

Recognizing the limited effectiveness of energy pricing policy as a means to direct consumers
to the effective energy use, experts from the Ministry of Fuel and Energy proposed to authorize
regional authorities to establish quotas for energy consumption and to charge triple price for
energy consumption growth if it is not followed by production growth.

3.2.1. "Energy Conservation Program for Russia"

Innovation Investment Program "ENERGY CONSERVATION IN RUSSIA": (Strategy and
Priorities) was prepared based on decrees of the Russian Government No.318issued on May 18.
1992, No.371 issued on June 1, 1992, order of the Russian Government No.5695 of May 21,
1992 prepared by the Ministry of Fuel and Energy of the Russian Federation, the Ministry of
Science and Technical Policy of the Russian Federation, the Ministry of Economics of the
Russian Federation, and the Engineering Academy of the Russian Federation. 3 Below we
present abstracts from the text of this program with our comments.

3.2.1.1. Basic Provisions of the Program "Energy Conservation in Russia"

The Concept of Energy Policy in Russia in the new economic situation approved by the Russian Government sets
the task of achieving in 2000 savings of primary energy resources (as compared to those in 1990) by 200-250 mIn
tce, and in 2010 - by 500-600 mIn tee. About half of all the savings must be achieved by way of improving the
structure of economy and the rest - by technological improvements and undertaking a complex of organizational
measures.

If successful, these energy savings would mean that by 2010 energy intensity of Russia's GDP will be reduced by
22-24%, as compared to that in 1990.

CENEf's comments.4

The goals of the program are formulated in a very general manner, as well as mechanisms for
their realization. The target is to reduce energy intensity of GDP only by 22-24% during the
coming 20 years. But lots of countries managed to reduce it much quicker starting with much
more efficient use of energy. It is not clear, what this rate has to do with the Program. Is it
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the program task or not? If energy consumption can be reduced 1.4-1. 7 fold, or by 30-40%.
as it was mentioned at the page 7 of Program text, why the task is to reduce it just by 22-24%?

3.2.1.2. Stages of the Program Implementation

Energy Conservation Program in Russia should be implemented in 3 stages.

First stage wtll take 12-18 months. This period coincides with a complex of anti-erisis measures in the economy
in general and in energy sector in particular. The major directions for energy conservation activities on the federal
level must be as following:

Improving prices system for primary energy resources and energy carriers produced from them;
Developing and adopting legislative acts and regulations in the area of production, rational utilization and
savings of fuels and energy;
Establishing a structure of federal and regional authorities for energy consumption and energy conservation
management (standardization, inspection, information. assistance to energy consumers in improving energy
efficiency);
Establishing a federal and regional non-budgetary energy efficiency funds to initiate and financially support
most important and energy efficient projects;
Further improving the system of tariffs for electricity and heat and developing methods of charging for
energy savings (???'??'??????'?);
Training leaders and engineers for energy conservation.

Second stage will last up to 1996·1997. This will be, basically. time to overcome energy crisis and establish a
developed energy market in Russia. Legislative acts in the field of energy consumption and energy conservation,
as well as organizational and economic mechanisms must come into effect.

Large-scale support in transferring Russia's economy to an energy efficiency development on this second stage must
be provided by conversion enterprises, especially by way of equipping energy consumers with fuels and energy
meters. In the transition period an important role in improving efficiency, environmental friendliness and reliability
might be played by, for example, small- and medium-size thermal power stations with gas-turbine drives and other
energy installations manufactured for ships, submarines and aircrafts.

At the third stage energy efficiency policy must be further developed. It must include both measures on improving
the structure of economy to increase in Russia's GOP the share of science-intense and low energy intensive
industries, and measures on developing and introducing absolutely new low energy intensity technologies, energy
efficient equipment and materials.

CENEfs comments.

Basically, all the proposed measures for the first stage of the program implementation - called
anti-crisis measures - establish an institutional and normative base for implementing energy
conservation policy. Their impact will be delayed. For some reason, the list of these measures
lacks a number of subprograms which are considered in the Program. The third stage is
described very vaguely.

62



3.2.1.3. Energy Conservation Mechanisms

These stages are supposed to be carried out based on the state's implementation of active energy efficiency policy
by way of simultaneous solving a complex of interconnected tasks, namely:

development of a legislative base for energy conservation;
development of standards for energy consumption, certification of energy intense products;
creation of a favorable economic environment including commercialization of work; development of an
energy conservation mechanism corresponding to the market economy; development of a price policy;
financial support provided by the state of the investment policy, legislative base. standardization of energy
consumption;
implementation of scientific and technical energy efficiency policy and of energy efficiency projects;
production of the necessary energy efficient equipment and organization of delivering It to consumers
through the market infrastructure;
distribution of powers and responsibility between federal and regional authorities;
international cooperation;
economic sanctions to consumers guilty of energy losses and irrational energy consumption.

3.2.1.4. Energy Conservation Fund

To reduce the load on industries of the fuels and energy complex. it is necessary to take on the federal level a
number of urgent financial, economic and administrative measures (sanctions for irrational energy consumption).

The amount of funding for federal financial support of energy efficiency projects for the period of 1993-1995 is
estimated at 365-370 bin rubles (prices of 1993) for top priority projects. This will save 35-40 min tce in 1995,
as compared to 1990, and set perspectives for a number of projects to be implemented in the coming two or three
years that will save 70-80 min tee.

This money will be collected in the federal and regional non-budgetary energy conservation funds. It makes sense
to estimate deductions to the funds for a certain period of time with further on indexation. After energy
consumption standards are developed (in 1995), the mechanism for collecting money in the funds can be changed
based on fining enterprises for inefficient and irrational energy use.

The Russian Non-Budgetary Inter-Industry Energy Conservation Fund was established on the federal and regional
levels by the decree No.371 of the Russian Government issued on June I, 1993.

This decree will allow to direct up to 25 bin rubles annually (prices of 1993) to the needs of energy efficiency.
Among these 16-18 bin rubles will be directed to the regional energy conservation funds.

CENEf's comments

The description of the Fund proposed functions is presented in the Appendix 4. It is clear that
the information presented does not provide enough details on the future fund activities, but if
a more detailed version exists, it is not available. The following information is a result of a
personal communication with Mr. Vitaly Bushuyev.

Activities of the Fund are under supervision of Supervisory Council.
The Chairman of this Council is a representative of Fuel and Energy Ministry.
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The Chairman of the Directors Council of the FESF Executive Board is Mr. Anatoly Lutenko.
His deputy is Mr. Valery Vasiliev. The head of the International Relations department of the
RESF is Dr. Victor Shakhin.
The staff of the Fund is supposed to consist of 15 people.
The fund activities shouldn't be based on revenues from sanctions! It will never do.

What does the phrase about accounting expenses for economic motivation mean? Won't these
expenses be justified? 370 bin rubles from federal funds are needed to save 30-40 min tce and
to lay a basis for saving another 70-80 mIn tce. Total is 105-120 mIn tce.

Taking into consideration the task for the year 2000 (savings equal 200-250 mIn tce) and the
structural factor's contribution (about 50%), it seems like the whole (technical) energy
conservation program is financed exclusively by federal funds. But what about separate
enterprises? Will they be kept aside?

Who will direct money to the regional funds and how will it be done?

3.2.1.5. Energy Consumption Standards. Certification of Products

Recently energy consumption indexes have been introduced in 314 GOST (government standards) regulations. The
total amount of documents to be developed in 1993-1995 is estimated at 120-150, and the funds needed for their
development is 50 mIn rubles. The program of priorities includes a list of these documents.

An important direction in energy efficiency policy is certification of newly manufactured products for
correspondence to energy standards. Expenses for establishing certification standards on the first stage are estimated
at 100 mIn rubles.

CENEf's comments.

Presently the Center for Energy Efficiency Standardization is under creation in the State
Standardization Committee.

Will there be a complete standards system in 1995? There haven't been such rates of its
development in the world practice. But if this system is not established, it means that it's
impossible to change the fund creation mechanism.

The cost of establishing a network of authorized centers cannot possibly be as low as only 100
min rubles.

3.2.1.6. The Structure of the "Energy Conservation Program in Russia"

Economic mecbanism on the first stage will focus on grants and subsidies to enterprises consuming and
manufacturing energy efficiency equipment to promote revealing economic potential; equipping energy sector with
control devices; recycling energy resources; as well as local and renewable energy sources.
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After the Law on energy conservation is adopted. means of economic and administrative mfluence wdl be enlarged
by tax benefits and sanctions. fines tor irrational energy consumption. and improvmg pnce and depreciation policies.
The economic mechanism will include methods of price forming; relations between energy suppliers and energy
consumers; fmancing energy conservation; standardization of energy consumption; and control over efficient
utilization of fuels and energy. Economic mechanism should also include levers and stimuli to make the necessary
structural changes in energy production and consumption. In long-term perspective structural economy WIll reduce
energy intensity of GDP by 20-25%.

Financial mechanism implies federal support of energy efficiency projects by federal and local budgets. pnvileged
loans for 3-4 years with covenng the bank interest from the budget funds. The Russian Non-Budgetary Inter
lndustry Energy Conservation Fund established by the Russian Government must promote energy efficiency.
Budgetary and non-budgetary money must provide motivation for attracting the funds of enterprises and
organizations to finance energy efficiency on a commercial basis. This must become the main source of funding.

Legislative Base for Energy Conservation has been launched by a draft energy conservation law developed by order
of the Russian Government. It has been sent to the subjects of the Federation. ministries and departments of the
Russian Federation. This draft aims. in the first place. at setting legal norms for implementation of the federal
energy efficiency policy. It establishes financial and economic mechanisms promoting energy conservation. tor
example. tax. loans and depreciation benefits; creation of energy conservation investment funds; subsidies; economic
sanctions for inefficient energy use.

CENEf's comments.

What is the system of grants and subsidies like? Will it work? And how? What tax benefits
are suggested? What fines are proposed and for what?
It is absolutely unclear, how the Program suggests to motivate enterprises positively to save
energy. It points that the fund's money will be utilized to attract enterprises' funds on a
commercial basis. It is unclear what it means. It is also stated that each ruble of the fund will
attract 3-4 rubles of enterprises' money. But not a single table reflecting financial sources of
the Program keeps this ratio.

3.2.1.7. Top Priorities in Energy Conservation

The Program includes about 230 top priority projects. Most important of these are 78 projects which are combined
into a program of primary measures on meeting the needs of Russian industries for energy and water control and
regulation devices. This program will be implemented in 1993-1995. Expenses are estimated at 6.5 bin rubles.
including 2.7 bin rubles for scientific-research and design projects (prices of 1993).The program of primary
measures includes:

23 projects on heat control and regulation devices (expenses estimated at 1.973 bin rubles);
17 projects on natural gas (expenses estimated at 1.42 bin rubles);
15 projects on electricity (expenses estimated at 1.839 bin rubles);
18 projects on water consumption control (expenses estimated at 0.772 bin rubles);
5 projects on developing energy consumption automatic management systems (expenses estimated at 0.539
bin rubles).

Implementation of the Program will ensure annual manufacturing of 1-1.2 min devices related to heating and
therefore energy savings up to 25 % of the present heat consumption. Production of gas meters will be increased
up to 0.2 mln pieces a year for industrial use and up to 1 min pieces for residential use. The need for electric
meters will be met in 1996.
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The Program of top priorities includes 156 energy efficiency projects which will ensure Ln 1993-1995-1997 saVlDloYS
of 75-85 min tee annually (as compared to 1990) in gas, oil, oil refining, chemistry and oil-and~hemistry industn~.
as well as in ferrous and non-ferrous metallurgy, substitution of scarce motor fuels in transport, agriculture.
construction and machine-building sectors. Total expenses for their implementation are estimated at 258 bin rubles
(prices of 1993).

Payback period will not exceed 24 years. Cost effectiveness (the cost of saved fuels) will be 1.5-1.7 trillion rubles
annually.

On the order of the Russian Govemment(decree No.371 issued on June I, 1992) the program of top priorities
includes projects on improving energy efficiency in extraction, refining, transportation and utilization of oil, gas
and petroleum products.

The program of reducing oil and gas consumption after technical re-equipment of oil refining plants can be
implemented in 1993·2000 achieving fuel efficiency of up to 6 min tee. The expenses are estimated at 22 bin rubles
(prices of 1993).

The program of reconstructing systems of preparation, transportation and storage of oil and petroleum products,
which will ensure reducing losses of hydrocarbons, will allow to save 2.5 min tce. The necessary investments will
be 30 bin rubles.

The program of improving fuel efficiency of compressor stations of gas mains can ensure fuel efficiency of 16 min
tee in 1993-1996. The necessary investments will be about 63 bin rubles. Payback period of these projects will not
exceed 1-2.5 years.

Direct oil losses during extraction, transportation and storage are 12.5 min tons. It is possible to reduce these losses
by 45-50% with assessed savings of 5.6-6 min tons annually, investments of 6-6.5 bin rubles and cost efficiency
of 4.7 bin rubles.

The potential of reducing losses during extraction, transportation and storage of motor fuels is 11-12 min tons of
coal equivalent. Investments needed to reveal this potential are estimated at 6-7 bin rubles and the cost efficiency 
at 16-18 bin rubles.

The total amount of electricity for electric drives in oil extraction is estimated at 45 bin KWh or 57 min tons of oil
equivalent. Creation and large-scale use of autonomous mini-thermal power stations utilizing associated gas will
allow to improve electricity and fuel efficiency of heat supply for extraction industries.

Gas savings potential just during its transportation along the gas mains is estimated at minimum 32-34 bin mJ

annually. Possible directions of revealing this potential, which is equal to constnJction of a gas pipe-line from Jamal
Peninsula with the crossing of 1400 mm, can be improving utilization equipment at compressor stations; equipping
these stations with steam-and-gas systems with additional electricity production; and using secondary energy
resources.

CENEf's comments.

There are 156 projects among top priorities. The program should have concentrated on their
implementation and sources of funding.

It is also unclear, who and by what means will implement the programs listed in the Table 3.1.
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Table 3.1.
Top Energy Conservation Priorities

(developed in the accordance with the Decree No.371 of the Russian Government issued on June I, 1993,
prices of 01.04.1993)

Necessary capital Period of the Fuel Cost Payback period for
Programs investments, programs efficiency, efficiency, capital investments,

bin rubles implementation min tce bin rubles years

I. Reduction of oil and gas 21.6 1993-2000 6.0 14.5 2-3
consumption after re-equipping
oil-refinery plants
2. Reconstruction of oil and 29.3 1993-2000 2.5 11.9 5

petroleum products preparation,
transportation and storage to
reduce hydrocarbons losses
3. Improvement of fuel 63.0 1993-1996 16.8 22.5 4

efficiency of compressor stations
of gas mains for utilization of
secondary energy resources
4. Reduction of motor fuel 178.0 1993-2000 12.0 95.0 5

consumption by increasing the
number of cars and buses
working on diesel fuel;
reduction of specific utilization
of fuel by cars and agricultural
vehicles and substitution of
scarce fuels
5. Manufacturing energy 6.5 1993-1995 5.0 10.0 2.5-3

control devices and testing
equipment
6. Substitution of motor fuels 1.0 1993-1995 2.5 70-90 2-3

by compressed or liquefied gas
and other fuels

Total 299.4 44.8 220-240 3.5



The mentioned six programs were developed in accordance with government decree No.3?1
issued on June 1, 1992. It took the Ministry of Fuel and Energy about one additional year.
comparing with decree schedule, to develop these programs.

1. Program of Reducing Losses of Oil, Natural Gas, and Petroleum Products in Extraction,
Refining and Transportation: 1993-2000.

2. Program of Reduction of Fuels Consumption by Motor Vehicles: 1993-2000.

3. Program of Improving Energy Efficiency of Natural Gas Compressor Stations at Natural
Gas Transmission Pipelines: 1993-2000.

4. Program of Substitution of Gasoline and Diesel Fuels by Compressed and Liquefied
Natural Gas: 1993-1995.

Leader: Mr.Kashirov, General Director of "Avtogas". Key participants are: Gasprom.
Ministry of Fuel and Energy, Roscommash. Program cost - 1 billion rubles. State of
realization: at the beginning of June financing of the program wasn't started yet.

5 Program of Reduction of Oil and Natural Gas Consumption through the Renovation and
Retrofitting of the Petroleum Refinery Plants: 1993-2000. The Program contains a plan
for each refinery renovation. Supervisor - Committee of Petroleum Refining.

6. Program of Devices and Systems for Energy Metering and Auditing Devices Production
Development: 1993-2000.
Leader of the Program: V.M.Vasiliev, Ministry of Fuel and Energy.
Investments - 6.5 billion rubles.
Source of finance - 3.5 billion rubles credit of Central Bank at annual interest 15% for
metering devices production.
State of realization: at the beginning of June the credit line wasn't open yet.

The objectives of the listed Programs are described in the Appendix 5. The budget for those
programs is shown in Table 3.1.

3.2.1.8. The Strocture of the Program Management

Board of directors of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund and corresponding
industry and regional funds are the chief implementors of the Program.

Money of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund, as well as of non-budgetary funds
for scientific-research and design activities of the Ministry of Fuel and Energy, according to the decree No.371
issued on June I, 1992. is attracted to support the Program.

Management of regional energy conservation funds is exercised by the local authorities.
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Control over the course of the Program Implementation and efficiency of the funds utilization IS exercls~ bv the
SupeT'Vlsor Council formed by the Ministry of Fuel and Energy of the Russian Federation In accordance With the
Statement on the Russian Non-Budgetary Inter-Industry Energy Conservation Fund. All the money directed for the
Program implementation by any of the above mentioned sources is collected in the Russian Non-Budgetary Inter
Industry Energy Conservation Fund which alone is responsible for implementing the Program.

CENEf's comments.

It is not clear from the tables, how the programs will be financed by the federal and regional
funds.

Much of the data in the tables is not very understandable. For example, in the table with
primary programs expenses exceed the effect. It may be that the latter is presented in the annual
amount and expenses are generalized, but one can't understand it from the context.

3.2.2. Energy Efficiency Demonstration Zones

There are 7 demonstration zones in Russia today under the Program "Energy Efficiency 2000":
Istra, Reutov, Voronovo, Tushino, Severnoye, Zhavoronki, VNIIGAS.

Eleven more zones are under consideration now by the Ministry of Fuel and Energy. Among
them are zones in Karelia, Buriatia, Tverskaya Oblast. Ministry of Science and Technology
used to be responsible for developing the demonstration zones. But presently this responsibility
is shifted to the Ministry of Fuel and Energy.

Hard currency financing is going to come from the European Energy Commission of UN, but
this Commission hasn't yet spent a cent for hardware part of the project. The only expenses up
to now came to cover business travels of Russian officials to Europe to participate in meetings
organized under the supervision of "EE2000".

Ruble financing is expected to come from the RESF. But since this Fund doesn't have money
yet, this is not a case. Money for the feasibility study came from the Ministry of Science and
Technology.

Among the active foreign firms involved in Russian part of "EE2000" are British companies
"Sathwell, "East Midlands", "March", a Hungarian company "Nitrokema", a German firm
"Transsonic" .

3.3. Energy Saving Program for Moscow in the period to 1995

English text of this program is presented in the Appendix 6. Here is a brief description of the
program.
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Legal Foundations for Energy Saving are expected to be provided by a special federal law on
energy saving that would grant the local authorities a right to set up regional energy saving
funds; specify the sources for replenishing the latter; permit to use a pan of the saved fuel for
mutual payments; state the structure of bodies supervising energy saving. The law shall provide
for a system of financial incentives for energy saving.

Federal regulations shall provide for developing procedures for determining, whether indigenous
equipment meets the international standards for energy consumption. New building codes shall
be developed.

The foundations of the economic mechanisms for energy saving suggest multirate tariffs for
electricity and heat for industrial users with a fixed annual payment for the specified capacity
and variable monthly payments for the energy resources consumed and differential-scale penalty
tariff for overconsumption. For residents payments will be based on quotas for energy
consumption depending on the size of family and the actual living space. Also differential time
of-day electricity tariffs are introduced, as well as differential surcharges on tariffs for inefficient
use of energy resources. Decision to apply such a surcharge should be made by the Moscow
Regional Energy Commission.

An economic mechanism is being launched to promote heat saving, provided users will be
equipped with commercial heat meters.

Administrative measures call for establishing a special body responsible for efficient use of
energy resources - Energy Saving Agency - for managing and supervising the energy saving
policy with the following main objectives:

energy saving policy;
setting consumption quotas and rating payments and penalties;
determining potentialities for further saving of fuel and energy resources;

and rights:

mandatory energy auditing;
checking the compliance of users with the quotas for fuel and energy consumption;
checking the state of accounting of fuel and energy resources;
collecting penalties;
free access to all Moscow power, electric and heat using installations.

Mandatory regular inspections of users shall be carried out every 3-5 years at the users'
expenses. Also mandatory infra-red (IR) examination of buildings being commissioned is
introduced. If heat losses do not meet the design values, the construction organizations shall be
subjected to financial penalties.
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DEVELOPMENT AND INTRODUCTION OF THE MEANS FOR METERING A~D

CHECKING DISTRIBUTION OF FUEL AND ENERGY RESOURCES plans to launch an
energy saving mechanism, which requires wide introduction of meters as an essential means for
commercial payments between energy vendors and users with possibility of remote reading for
large and wholesale users and multirate electricity meters for individual household users.

Supervision of losses and determination of reserves for further energy saving, should be based
on regular IR inspections using aerophotography or mobile ground laboratories.

RESEARCH AND DEVEWPMENT PROGRAM IN ENERGY SAVING plans:

to develop advanced heat meters and arrange their commercial production in the city,
to introduce automatic process control systems for heat supply and individual indoor
temperature controllers;
to develop and launch the production of IR imagers;
to develop and introduce the technology for warmth-keeping of structures of existing
buildings;
to launch the production of higher heat resistant panels for house building;
to study and introduce a process of "cold" welding for pipings;
to introduce pipelines with foamed polyuretane insulation in polyethylene sheathing;
to develop and introduce thermal pumping plants (TPP) for utilizing waste heat;
to develop and introduce different heat accumulators;
to start using heat energy due to waste incineration city refuse for heat supply;
to introduce means for recording, transmitting and processing information on electricity
consumption;
to develop, manufacture and introduce adjustible electric drives;
to launch production and installation of sodium lamps;
to develop and introduce efficient electric luminaries with gaseous-discharge and filament
lamps.

FUNDING THE PROGRAM will be provided through Moscow Energy Saving Fund which
was set up to accumulate funds to:

- finance regional energy saving programs;
- give preferential credits;
- share funding of federal energy saving programs.

PUBLIC EDUCATION IN ENERGY SAVING is supposed to address direct financial
beneficiaries of energy saving, provide them with possibilities for making dwellings and working
places more comfortable and reduce impacts on environment.

PROVIDING CONDITIONS FOR FOREIGN INVESTMENTS IN ENERGY SAVING
should be covered by a future Russian law on energy saving and solve the problems of lack of

71



hard currency for import purchases, lack of paying-off mechanism for Western partners and lack
of legislative basis for energy saving.

NEAR-TERM RESULTS OF PROGRAM IMPLEMENTAnON will permit to reach annual
cost saving of 1600 mIn rubles by 1995 at investments of 2170 mIn rubles.

Many other regions are presently at the edge of developing their energy efficiency programs.
Moscow took a lead in this process.
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Chapter 4. WHAT ELSE SHOULD BE DONE IN ENERGY
EffiCIENCY

Knowledge of the energy efficiency potential and even willingness to promote some technologies
through government programs would have limited usefulness unless new market-based
mechanisms allowing to realize this potential would not be developed. The problem is not
simply very inefficient equipment but also very inefficient practices and policies which
discourage improvements. This problem should be addressed wider including not just equipment
and technologies, but also management and planning tools, education and training, institutional
needs, and data and informational needs. l

Review of market-based mechanisms to ascertain "what works" presently in Russia to promote
energy efficiency; and introduction of policy tools such as consumer information programs and
utility integrated resource planning which can promote efficiency will laid the solid basis for the
development of the energy efficiency policy.

Absence of experience in the field of energy efficiency policy implementation in a transition
economy makes it important to investigate options and expected impacts of alternative policies
directed to promote energy efficiency in Russia. A major emphasis should be made on
developing proper institutional infrastructure, estimation of efficiency of regulatory and financial
incentives and dependence of their efficiency on the general economic and political situation in
Russia. That will allow to find the most flexible and robust policies for the transition period.

4.1. Energy Efficiency Policy

4.1.1. Institutional Infrastructure

The technical potential of energy efficiency improvements cannot be considered separately from
institutional structures. In large degree it will determine how this potential be translated into
practice?

Analysis of present institutional infrastructure's efficiency -- Russian and local parliament
commissions, central and local governments, academic institutions, utilities, large enterprises,
NGOs, and others -- in developing and implementing energy efficiency policy should receive
first priority.

Development of the most effective and flexible (on the background of very fast evolving
government institutions) institutional structures which will be responsible for the development
and implementation of energy efficiency policy should constitute a core of this policy. Special
attention should be devoted to the creation of local energy efficiency authorities. Based on this
analysis and on worldwide experience, proposals to improve institutional infrastructure at
different levels of policy-making should be made and incorporated in corresponding legislation.
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Efficiency of many presently proposed and newly created institutions are still disputable even
at a government level. For example, deputy head of energy department of the Ministry of
Economy Mr. G. P. Kutovoi asks why the RESF is created under umbrella of Fuel and Energy
Ministry, which is interested in growth of consumption for getting more profits? Why this
Ministry is coordinator of energy conservation policy? He thinks that it should be done
differently: as an independent agency or committee. 2 Similar opinion was expressed in the draft
law developed by CENEf.

A very new organization -- RESF -- is going to be responsible for Energy Conservation Program
implementation. It is not clear, if this institution, which is going to have about 15 permanent
staff people, would be able to do this job efficiently. Their cooperation and subordination with
energy conservation department of the Ministry, as well as with local authorities is not clear
enough.

Table 4.1.
Actions plan for institutional issues

1993 1994- 1996-
1995 1998

International level
- Support of IEE2000" demonstration zones + + +
- Inter-governmental agreements on developing and + + +

implementation of energy efficiency policy
- Soft credits from the international monetary + +

agencies for providing financial resources to the
federal programs on improving energy efficiency

- Establishment of direct foreign regions to Russian + +
regions joint programs on energy efficiency

- Implementation of inter-governmental projects on + +
implementation of energy efficiency policy

- Support of Western-Russian NODs in energy + + +
efficiency field

Federal
- Creation of powerful and experienced Federal +

Energy Efficiency Agency

Regional
- Creation of Regional Agencies for Energy +

Efficiency

Enterprise
- Privatization and clear division of the responsibility + + +

for financial health of the enterprise
- Demonopolization + + +

4.1.2. Laws on the Federal and Regional Levels

Pressing institutional need concerns legislation and policy. Governments at federal and local
levels have little experience creating effective policies for improving energy efficiency. Many
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of the legislators were elected "off the street" with little legislative experience. Thus policy
makers need to learn how to develop and pass effective legislation to promote energy efticiency.

Presently there are two drafts law prepared. The first one was developed by the YNIIKTEP on
the request of the Fuel and Energy Ministry (see Appendix ). This draft was distributed.

There is a tradition in Russia to pass laws without describing mechanisms for their
implementation. Such laws even have a specific name -- laws of general action. This approach
leaves mechanisms development up to the corresponding government agencies --in our case the
Fuel and Energy Ministry, -- which "knows energy better than we do". That was exactly the
case with the Ministry draft.

CENEf wrote comments on the Ministry draft. The comments appeared to be longer than the
draft itself. Finally, CENEf suggested writing its own draft on its own expense. But the
Ministry gave CENEf only one month to do that, comparing with at least one year taken by the
VNIIKTEP. Finally, CENEf's draft was developed (see Appendix ). Since then two competing
drafts were at the table.

There are many differences in these two drafts. CENEf's draft law on "Energy Efficiency
Improvements" is a so-called law of direct action. At the meeting in the Supreme Soviet of
March 4, 1993, deputy of Industrial and Energy Committee Mr.G.S.Kallistratov said: "CENEf
draft is logically constructed and is ready to be approved even today. But we are not used to
approve such laws. If we are going in this direction, I would greet it, but with this language
we could encounter some problems passing this law in the Supreme Soviet".

Several meetings were devoted to prepare a single draft to present to the Supreme Soviet and
to distribute to the regions. As a result, Ministry final draft incorporated some CENEf's
approaches, even the title of their draft law changed. But the main spirit of a general law
describing in detail what is important for the Ministry to fix in this law and missing many
mechanisms important for other players is still there. Many industrial energy managers do not
support this approach.

Passing the law "On Improving Energy Efficiency" is still on the agenda.

According to the Russian experts' assessmen~, if conservation measures are realized in the
coming 5 years on the stages of design, construction and maintenance of residential and
commercial buildings they can reduce energy demand by 25 percent.

The key to achieve this belongs to building codes and regulations in accordance with which
buildings are designed, and National Standards ensure the quality of construction.~

Such standards are being developed both on the federal and municipal levels. For example, at
present new Moscow buildings codes are under development. They include requirements for
heat protection, heat-, water-, and electricity supply.
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Table 4.2.
Actions Plan for Legislation Issues

1993 1994- 1996-
1995 1998

International level
- International expenise of the law "On Improving +

Energy Efficiency"
- International assistance in training experts from + +

federal and local Energy Efficiency Agencies and
local energy commissions on utility regulation

Federal
- Passing the Law "On Improvement in Energy + + +

Efficiency"
- Development and implementation of federal energy + + +

efficiency programs

Regional
- Development of regional regulations on energy +

efficiency
- Development and implementation of regional + + +

energy efficiency programs

Enterprise
- Prescription of the responsibility for supervising the + + +

energy efficiency projects at a factory level

4.1.3. Regulatory Incentives

For some unclear reasons many items listed below weren't touched upon in the Program text,
which is, as in former Soviet documents is too technical. But for successful implementation of
energy efficiency strategy activities shown in those items are extremely important and very
urgent.

Energy consumption data coUection process. The Soviet energy statistics was substantially
different from the OECn energy balances structure. The more detailed data were available only
for supply side, and statistical descriptions of demand side activities were severely limited, as
well as the number of experts which had an access to these data.

Energy statistics at the regional level was never published. Therefore, this information was and
still is unavailable to many experts and general public. There is one additional problem that
presents an acute barrier to improving energy use in Russia: the lack of information about how
energy is used. s

To get reliable data on the structure of energy consumption the clarification of procedures of
metering and reporting data on consumption by different groups of consumers, as well as their
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surveys should be done. Identification of the most useful formats ror mandatory energy
consumption data collection and reportmg should be followed by presentation of proposals to

introduce new regulation on metering and reporting energy consumption data according to new
formats by the Central Statistics Agency and Fuel and Energy Ministry.

Better quality statistical data openly available are necessary also for making more solid basis for
procedure of energy programs discussion and for calculating costs and benefits of various
investments both for individual enterprises and for federal or local strategies.

As chapters I and 2 show, even government programs do not contain enough reliable
information. Without having reliable statistics on energy consumption it would be impossible
to estimate efficiency of any government program directed for the improvement of energy
efficiency.

Energy Labelling. Analysis of potential efficiency of energy efficiency labelling programs by
sectors and type of equipment should be implemented including: identification of types of
equipment appropriate to start energy efficiency labelling program; proposals for institutional
process for energy efficient labelling.

Development of marketing tools to sell efficient equipment is no less important than production
of this equipment. Russian decision-makers mainly concentrate their attention on the production
end without looking for tools promoting market penetration of new technologies.

Energy Efficiency Standards. First, analysis of most promising areas and mechanisms to
introduce or enforce energy conservation standards will be implemented. This analysis will
answer questions: what are most promising areas for energy efficiency standards? What is the
best scheme to introduce new standards? How to develop efficient system to supervise them?
What is the best control mechanism? What sanctions and incentives should be provided?

Building Codes and Regulations. Building standards generally are updated every five years.
Historically, building standards had focused on safe structural design, proper sanitary and
hygienic conditions, minimizing the cost of construction, etc. with the objective of minimizing
risks to health and life.

The new concept of the building standards takes into account energy efficiency. The Building
Codes and Regulations (SNIPs) on heat engineering is the main document to be followed in
thermal design of newly built and renovated buildings for various purposes with rated
temperature or temperature and humidity of the indoor air throughout Russia.

The present standards for insulation of buildings do not aim at energy efficiency. That is why
GOSSTROY of Russia decided to develop and implement methods for thermotechnical
standardization and design of energy efficient buildings and to develop thermotechnical energy
efficiency standards to reduce energy consumption of new and reconstructed buildings by at least
25 percent.

The new draft Code6 has been developed in NIISF with a view to create buildings with efficient
energy use. Standardization of thermal properties of buildings with efficient energy use under
the assumption that the building presents a single energy system, makes it possible to design the
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building with balanced thennal properties and to reduce heat losses maintaming the same comfort
conditions. In this connection an energy concept of the Code has been evolved.

The implementation of the Code will permit by 1995 a quarter reduction of energy consumption
in operation of newly built and reconstructed buildings or throughout the country, as compared
to existing ones.

Development of databases on technological and policy options to improve energy efficiency
in Russia. Selection of proper formats and software for the development of datar,ses on
technological options to improve energy efficiency in Russia will allow to disseminate
technological information. Those formats should be friendly for databases users.

Assessment of the potential for energy savings with the use of western energy efficiency
technologies and practices will allow to get most advanced and sophisticated estimate of energy
efficiency improvement potential.

Collection of information for the database should include costs, economic and other
environmental benefits, technical, economic and environmental performance of technologies,
factors important for their market penetration and other parameters.

Development of those databases will significantly help to identify opportunities to improve
energy efficiency.

Consumer infonnation programs for energy efficiency. It is necessary to examine United
States of America and European consumer information programs for energy efficiency in
household appliances and examine their applicability to the Russian consumer market. Based on
that it would be possible to propose a consumer infonnation programs for key energy efficiency
consumer products which can serve as models for industry or industry association to adopt.

Energy efficiency education and training. Education and training of those working "on the
ground" - factory managers and engineers, local utility officials, ministry planners, local
government officials, or building managers, should be a high priority. 7

Training courses should include material on energy efficient and waste-reducing technologies as
well as the issues, logistics and methodologies of setting up industrial energy audit programs and
in general economic management and decision-making which would significantly impact energy
managers' ability to launch and implement energy efficiency projects. New generation of
management must be trained in cost minimization, in which energy efficiency is a component.

A personnel infrastructure in each local region is important. Local people "on the ground" in
each region must be able to address problems themselves without relying on foreign advisers or
experts from Moscow.

Energy efficiency demonstration projects could be also used for education and training. The
purpose of such projects should be not to demonstrate technical potentials, but to provide
concrete examples of how energy efficiency can be implemented. They are probably even more
important as visible vehicles to educate policy-makers and planners and to promote efficiency
in general. 8
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This activity should also investigate possibilities to introduce a Special chapter on efficient energy
use in some school textbooks.

Energy efficiency research and development. In previous years many energy efficiency
innovations were developed in Russia. Support of scientific activity in energy efficiency
improvement area through existing scientific facilities and through process of conversion of
scientific units previously specialized on military research would allow to increase energy
efficient technologies potential. Development of new tools for providing government financial
support of energy efficiency R&D and transferring technological knowledge from the scientists
and engineers to industry and other energy consuming sectors should form a core of this activity.

Table 4.3.
Actions plan for regulation issues

1993 1994- 1996-
1995 1998

International level
- Training of Russian statistical experts, on + +

methodologies and procedures for co~ection energy
consumption statistics

- Garmonization of energy efficiency standards and + +
certification procedures

- Exchange of data on energy efficient technologies + +
available in Russia and abroad

- Joint international energy efficiency R&D + + +
Federal
- Development of statistical formats for reporting + +

energy consumption data by different sectors of the
economy. Publication of a number of statistical
databooks on energy consumption.

- Development of energy efficiency standards and + + +
building codes, as well as certification procedures
for energy efficient equipment.

- Development of consumer information programs. + + +
- Support of energy efficiency research and + + +

development

Regional
- Publication of regional statistical databooks on +

energy consumption.
- Development of regional building codes, as well as + + +

certification centers.
- Development of consumer information programs. + +
- Development of training programs for factory + + +

managers and engineers
- Support of regional energy efficiency research and + + +

development
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Enterprise
- Preparation of internal regulations and rules for + + T

energy efficiency groups activities and for energy
conservation reporting systems.

- Utilization of databases on energy efficient + +
technologies

4.1.4. Financial Incentives

Future work should be concentrated on the analysis of institutional feasibility and financial
efficiency of different economic incentives to promote energy efficiency. It will let identify
proper incentives without wasting time on trying not efficient ones.

Pricing mechanism recommendation. Energy pricing is a key determinant of Russia's future
energy system evolution. Policy recommendation on energy pricing will help policy makers
determine the best action plan in the transition to market economy. These recommendations are
to be based on cost allocation methodologies, and evaluation of sensitivity of different energy
consumption sectors reaction to price changes. Identification of barriers on the way of price
signals impacts on final energy consumers' behavior will allow develop a policy to remote these
barriers.

Russia is struggling to introduce market-oriented pricing policies for energy and other goods and
services, and promote a market orientation within decision-making circles. This means
collaboration among former rival ministries or factories, complete information about energy use
and conservation opportunities, and computer programs and other aids commonly used in the
West to optimize energy use in buildings and factories, among other things. But the Russians
also must learn how to choose energy efficiency options. Western firms, energy authorities or
experts, and consultants all have ample experience using the software of energy management and
energy planning. They should be prepared to share this experience with their emerging Russian
counterparts, but they should be prepared for a long process. The goal, after all, is to let
Russians (or those in other republics) understand how Westerners think about energy use, not
simply to set up computer programs for Russian use with Russian numbers.

Energy taxes. The former USSR had no experience with special energy taxes. Recently coal
prices were subsidized and there practically were no tax component in prices of other energy
carries especially for industrial consumers. Energy taxes should be considered in the framework
of general pricing mechanism recommendations. Potential impact of energy taxes on energy
consumption should be estimated. Based on these recommendations an energy tax policy at the
federal and regional levels should be proposed and implemented.

Energy emciency tax credits. Two possible versions of tax credits for investments in energy
efficiency should be tested: technology based tax credits and performance based tax credits with
different levels of tax credits for each of them. Financial and institutional efficiency of such
policy should be evaluated.
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Tax exemptions for energy efficient equipment producers. Due to this measure purchase
prices for energy efficient equipment could be reduced at least by the value added tax (20%).

Favorable depreciation methods and tenus. The influence of the depreciation methods and
tenns on projects' internal rate of return should be estimated and corresponding policy proposals
will be developed. Those methods of the depreciation could be applied first of all to control and
metering devices.

Tax deductions. This financial incentive is based on modified notion of taxable income.
Institutional feasibility and financial efficiency of this incentives will be evaluated.

Presently anyone purchasing equipment to improve energy efficiency with, say, one year
payback will pay 20% value added tax and 32 % profit tax, without mentioning many other
taxes. It means that government's share in revenues (more than 50 percent) is definitely too
high to discourage many from starting projects to improve energy efficiency. If an enterprise
spends I million rubles to buy equipment and saves I million rubles of energy costs, it must pay
200,000 rubles VAT for the equipment and 320,000 rubles as a profit tax, and keep not more
than 480,000 rubles as additional profit.

Hard currency earning on energy efficiency. Before the problem of ruble convertability is
resolved, participation of enterprises in hard currency value of saved energy could become very
powerful economic motivation to fulfill energy efficiency projects not only for domestic firms
but also it will motivate technology transfer form abroad. This policy should be tested against
difficult institutional and energy conservation verification issues. If proper solution found
corresponding draft of legislation should be developed. Presently there is a decision signed by
the Prime Minister Chernomirdin allowing this mechanism for Demonstration Zones (see
Appendix ). Precise mechanism is still needed to be developed.

All financial incentives efficiency should be tested against general economic environment
evolution -- growth of demand, inflation rates, interest rates, equipment and energy prices trends
etc. -- to identify the policies which will provide the best results in any foreseeable general
economic situation or flexible policies easily adaptable to fluctuation of economic situation.

Methodologies of calculations of external social gains from the realization of energy efficiency
projects, including indirect additional energy conservation, reduction of capital intensity of the
economy, growth of energy export potential, and ecological effects, should be developed to
conduct cost/benetit analysis of different energy efficiency policies from the society standpoint.
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Table 4.4.
Actions plan for developing fmancial incentives

1993 1994- 1996-
1995 1998

International level •
- Recommendations for energy pricing policy; + +
- Sharing experience on regional energy commissions + +

activities;
- Training on costs/benefits analysis for cost + +

reduction projects;
- Training for the development of proposals for + +

international financial institutions.

Federal
- Developing the RESF abilities to efficiently finance + +

energy efficient projects;
- Development and implementation of energy pricing + + +

policy promoting energy efficiency;
- Development of procedures for getting hard + +

currency for foreign investments in energy
efficiency;

- Development of a set of financial incentives for + + +
improving energy efficiency.

Regional
- Development of pricing policy for electric and gas + + +

utilities;
- Development of the system of regional incentives + + +

promoting energy efficient projects.

Enterprise
- Developing personal incentive system for + + +

stimulation of plant staff to implement energy
efficiency projects level

4.2. Integrated Resources Planning9

Integrated resource planning aims at finding the lowest cost way for an energy utilities to
provide energy services to their customers considering on the equal basis both supply- and
demand- side options. This approach has never been taken in Russia.

This system of planning differs substantially from traditional ones used previously in Russia
because it necessitates taking into account both supply-side and demand-side opportunities.
Specialized methods and alternative scenarios allow system planners to consider uncertainty in
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the search for solutions and means of adapting to changing conditions of energy supply and
demand. including the use of economically justitied energy conservation.

The practical application of IRP suggests that new laws and regulations should be developed for
managing energy utilities. These measures, naturally, will affect the institutional structure of
the industry and legal framework of its operation.

The energy sector of Russia today has no system of planning suitable for market conditions.
The former system developed for a centralized economy will not satisfy the requirements of a
society in transition. The resulting vacuum has created an urgent need to create new planning
approaches.

Traditional energy sector planning did not consistently consider opportunities on the demand
side. Formerly, it neither permitted broad public participation nor relevant treatment of
ecological impacts of power generation. The old planning system in Russia itself helped cause
low efficiency in energy use and high cost of energy services.

The underdevelopment of private property and market pricing signals resulted in low priority
for reducing energy service costs. Energy efficiency measures, including demand side
management, heat supply controls, industrial process improvement, have long been ignored by
the responsible authorities and planning bodies. This fact has widened the gap between energy
supply and demand, caused huge mis-allocation of investment in supply facilities, and has
permitted environmentally destructive energy development.

Rationalizing energy use will become even more important in the future due to the uncertain rate
of economic recovery, major shortage of hard currency and investment capital, and severe
ecological problems.

Preparation of legislation and regulation, and institutional transfonnation. A number of
steps should be taken to create the legislation and regulations necessary to implementing IRP in
Russian conditions, including consideration of special powers for regional energy commissions
and requirements of utilities. Draft legislation and regulations will facilitate implementation of
the IRP approach in Russia by providing models for national and governmental authorities to
consider.

Development of pilot programs. This step is necessary to complete the preliminary effort and
initiate a regular procedure for developing and implementing integrated resource plans. Program
delivery is the specific feature being addressed, implying start-up activities such as development,
implementation of pilot programs, and market testing. For program at mature phase it requires
conducting quality assurance inspections, monitoring and replacing equipment, maintaining
communication with customers, evaluating and modifying the program as needed.
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Table 4.5.
Actions plan for integrated resource planning

1993 1994- 1996-
1995 1998

International level
- Training of Russian energy experts on methodology + + +

of IRP
- Sharing the experience on legislative and regulatory + +

status of IRP
- Sharing the experience of introduction of IRP to + +

utilities' business in different countries
- Assistance in manufacturing the necessary energy + +

efficient equipment and hardware for demand side
management

Federal
- Passing the legislation requiring the necessity of + +

integrated resource plans for utilities' development
and prescribing procedures of its consideration and
approvement

- Creation of legislative base for regional energy + +
commissions to regulate the process of utilities
development

Regional
- Creation of regional regulation to incorporate + +

integrated resource planning to the process of
utilities' development

- Development of necessary conditions to make + +
demand side management financially attractive for
utilities

Enterprise
- Creation of offices in utilities responsible for + + +

development and realization of DSM programs
- Implementation of pilot DSM + +

programs, markets testing

4.3. Energy Auditing and Performance Contracting

(2) Access to off-the-shelf products, including advertising, technical assistance, and
accurate information about energy-saving potentials of various products;

(3) Access to credit for energy investments and/or shared-savings investment programs.
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Lack of necessary energy efficient equipment and underdevelopment of energy consumption
reporting system is one of the important reasons why statistical data are very poor and energy
is wasted in Russia. Aggressive energy auditing is necessary not only to estimate but to identify
and measure the potential of energy efficiency improvement. Unfortunately, Russia possesses
insufficient experience in energy auditing or in the production and use of energy efficient
equipment including metering tools and devices to satisfy the needs of IRP.

Recent and anticipated energy price increases have created favorable conditions for energy
conservation activities. Many private and state firms now are looking for help to find a
possibility to reduce their energy bills. Energy efficiency service companies, if created, could
help to satisfy this demand.

Energy audits could bring about significant energy conservation in Russia due to several reasons:

• Previously energy consumption was very poorly metered;
• Low energy prices and government subsidies for unprofitable enterprises provided no

awareness of energy losses by plant managers;
• Energy rationing forced plant managers to hide energy efficiency potential to prevent

planning authorities from reducing their quota.

Experience in western, developing, and east european countries shows that energy audits and
following performance contracting could help capture cheap and rapid energy efficiency
improvements. In Russia, the main potential for energy efficiency improvements is in the
industrial sector. Industrial energy audits could significantly reduce energy consumption and
costs.

Energy audits and performance contracting would also provide extremely valuable information
for further development and introduction in Russia the concepts of Demand Side Management
and Integrated Resources Planning.

Russia has many well-trained engineers, some of whom are now on the eve of unemployment.
Many universities and other teaching institutes could also participate in this activity.

It is important to identify and collect equipment sets for energy audits from devices produced
in Russia and abroad. Monitoring energy audit results and comparison of costs and benefits of
using these sets would then be made. Based on this information, equipment which could be
prodUced locally by Russian firms, including possible participation of defense/conversion plants,
should be identified, as well as the possibility of creating Russian-US joint ventures to produce
such equipment.

Based on the first results of energy audits, it is necessary to
carry out information dissemination, attracting the attention of the mass media, and the general
public to economic, social, and environmental benefits of energy auditing. Barriers on the way
of efficient implementation of energy audits would be clarified and corresponding legislation to
remove these barriers should be drafted and presented to the legislature. Guidelines to create
new energy efficiency services companies working on the base of performance contracting would
be developed.
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It is necessary to clarify market perspectives for domestic production of energy efticient
equipment and auditing equipment. Perspectives for attracting American producers to the
Russian market should be investigated.

Table 4.6.
Actions plan for issues on energy auditing

1993 1994- 1996-
1995 1998

International level
- Sharing experience in energy audits and + +

performance contracting;
- Assistance in starting ESCO companies; + +
- Investment grantees for joint-ventures producing + +

equipment for energy audits and JV ESCOs

Federal
- Development of a federal program for promoting +

energy auditing
- Development of a legal basis for ESCOs activities. +
Regional
- Development of regional programs for identification + + +

of energy efficiency opportunities;
- Courses for training energy auditors. + + +
Enterprise
- Carrying energy audits to identify energy efficiency + + +

improvement potential;
- Production of equipment for energy audits and

energy efficient equipment.

4.4. Most Promising Technologies

L.Shipper correctly pointed that in all sectors in the medium term there are some very practical
equipment and technology requirements which when integrated with market-oriented economic
management and policies will allow feedback of the correct economic signals and control of
energy consumption: metering and energy control equipment; process controls that regulate the
flow of materials and energy within factories; thermostates, valves, and shunts for controlling
heat use in buildings; and dimmers and other equipment for controlling lighting. Characteristic
of these systems is that they cost very little relative to the value of the energy flow they control
over a short period, even a few months. Without this equipment, few managers or individuals
will be able to respond to market signals including energy prices. 10

Gas turbines. The application of modem gas turbine technologies allow significantly improve
efficiency of natural gas utilization by: 11
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retrotitting existing steam-turbine units by means of topping gas and steam-gas turbines
with the additional power production efficiency up to 80 percent at low capital costs:
creation of new highly efficient stearn-gas plants with an efficiency more than 505 at
reduced capital costs.

This option allows:

reduction of the capital costs per unit of additional power capacity by 20-50 percent;
savings of 25-50 billion mJ of natural gas annually;
significant reduction of emission from power sector.

Conversion of the existing Russian military jet industry to stationary power plant production
could lead to production of 20 gigawatts of power capacity addition over the next few years.

Variable speed AC drives. In 1990 electric drives used 60 percent of total electric energy
consumed in Russia. Currently less than 1 percent of installed drives are efficient, controlled
speed models.

Industrial furnaces. Poor construction leads to excessively high energy use several times the
energy-per-ton of output figures in western countries. Potential savings total of annually with
application of control equipment, insulation materials, and furnaces retrofit.

Industrial secondary process beat recovery. Western ventures in energy intensive industries
(pulp and paper, chemicals, steel) could take advantage of the former Soviet republics' enormous
resources while proving that these can be used effectively.

Improving efficiency of tbe district beating sector. There are a number of very promising
technologies:

improving detection and control of district heating distribution system leaks and losses;
energy flow regulation measures and systems in individual buildings for improving
system control of heat supplied by the district systems.

Energy efficiency technologies in construction. Real reduction of energy consumption in
apartment buildings can be achieved by introducing several new energy efficiency technologies,
improving heat protection of non-transparent, applying window insulation glazing, reducing air
permeability of sashes and doors, optimizing dimensions of windows, building dimensions and
orientation, introducing control devices, and improving heating system.

As a result of international cooperation, with the USA, for example, (NRDC, BAITELLE
POWER ADMINISTRATION), five western energy efficiency technologies were selected which,
if introduced in Russia, can have the quickest and greatest energy conservation impact with
relatively low capital costl2• All these technologies were approved in the NIISF and very
promising results were achieved. Each technology is very competitive on the Russian market
and can be used by both private and federal business.

The outdoor insulation of buildings. The equipment and raw materials for installation of this
insulation is produced by DRYVIT and SENERGY in the USA and LOBO in West Germany.
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A number of Russian companies can manufacture separate components for this type of insulation
from domestic raw materials. Moscow City Administration (with particIpation of Energy
Department) is going to fund work on installation of additional heat protection in 400 buildings.
With installation of additional outdoor coating 50 mm thick in 20 nine-store apartment buildings
with the total square of walls surface of 100 thousand m2

, heat savings will reach 717 tons of
coal equivalent annually. Long-time laboratory tests in Russian conditions of the above
mentioned companies' products proved their reliability. The best insulation in our conditions
is that from mineral wool with normal orientation of fibres to the surface. This is produced by
ROCKWOOL in Denmark, and a simplified version is produced in Russia. Production of
separate components for this type of heat emissivity protection and installation work can be
performed by small business.

Window insulation glazing with tittle heat losses. It can be used in ordinary casements with
any frame type. Most prominent glass manufacturers, for example SUNGATE 200, SUNGLAS
HR'P, COMFORT E in the USA and LEYBOLD-HERAEUS in West Germany produce this
type of glass. STEKLO Association in Russia is ready to start manufacturing this glass.
Application of this glass on the inside of two panes glazing is equivalent, from insulation point
of view, to three panes glazing in cold period of the year. Application of insulation glazing on
the outside of two panes glazing considerably reduces sun heat in areas with hot climate. This
technology can also be a field for medium business.

Elastic stripping for windows and balcony doors. Application of these materials reduce air
permeability of windows two or more times and therefore it makes sense on the whole territory
of Russia. Application of these in a five-room single family house with useful floorspace of 112
m2 reduces specific energy consumption for heating by 30 percent. Production of these can be
a field for small business. .

Individual temperature regulators (thermostats) for heating devices. They automatically
regulate the work of radiators so that to keep the inside air temperature constant. Tests showed
that application of thermostats saves at least 15 % of energy. The greatest energy savings are
achieved in spring and autumn with active sun radiation, as well as with intense non-regular
internal residential heat production. These thermostats are manufactured by HONEYWELL in
the USA and DANFOSS in Denmark. Organization of production of such thermostats can be
done by medium business.

New small-size gas furnaces with 85-90% efficiency. Ordinary gas furnaces are 60-65 %
efficient. These new ones are based on low-temperature infrared combustion. They are
characterized by complete combustion, but they need additional precautions for environmental
protection. Lots of US companies manufacture this equipment and can provide assistance in
selecting the best equipment and promote organizing of joint production. This might be an area
for medium business.
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compeliliveness of Russian producls on exlernal markels.

IllIplemenLalion 01 a SIIong federal energy efficiency policy lucuslllg on a fleXible COlllLllI.lllun
01 SLale regulalion ilnd market mechanisms will:

Heduce 10 a large degree nalionaJ expenses for ensuring relia!>le energy supply, since
energy effiCiency projecls are, on average. 5 times less capita/ IRlensivc: Ihao energy
production projeclS;
Sci significant inveslmenl resources and expon profils free which may be dirccled 10

improving Ihe well-being of the populauon;
Reduce production costs and consumer expenses for energy carriers, and Ihus ~lJClcn Ihe
financial crisis and Ihe inflauonary dlccl of energy carner pllce hikes;
Increase Ihe compcliliveness of Russian producls and services on eXlemill ilia I ~Cb;

Prolong the period of utilizalion of non-renewable energy resources 01 Ihe /(US".I11
Federation;
Significantly reduce Ibe ocgalive dlcci of the energy induslry on Ihe enVlWfllllelll wlUloul
addilional expenses for supply enterprises, manufacluring and consunung energy wuh
equipmenl for environmenlal pulluuon reduction;
Increase Ihe export polenlial uf Ihe country wilhoul increasing fuels exllacllOll;
Increase employment, since every ruble invesled in energy cfliclenl cquipllleill C1ealc~

elghl limes more jobs Ihan a ruble invested in energy production.

The lerms used in Ihe lexl ollhe Law are dehned as lollows;

Energy efficiency - ralio of useful producls and services provided by Ihe equ/I)I)ICfll ur
Icchnolugy 10 Ihe energy used by Ihis C4/uipmenl or I<:chn%gy. delermined by spC<:lill llIelhods
of measuremeOl;

Energy inlcnsily - value inverse 10 energy elflclency;

5
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Energy efficiency measure - any change III equipmeo! or lechoology IIItcndt:<l pril!lMily to

improve ilS efficiency;

Energy - electric power, heal and OIg;mic fuels,

blcrJ:y CO/lSumption (utihlalion) - Ihe amount 01 ener!:y dill:clly consumC<! by Ule t:<juipmenl or
lechnology while operaling, delermined by specific procedures;

Expenses for energy c(ficiency measures - expenses for designing and purchasing Ihe necessary
praducls and services lor implc:mel)ling energy efficiency improvcments;

Encrgy conservation - a set o( measures designed to reduce energy inlensily of manufacluring
produclS and services using equipment or technological processes.

CosH:ffa:tive energy conservation poll:ntial - the amount of energy which can be saved as a
result of implemenlating a set of energy effICiency measures where the value of Ihe energy saved
exceeds lhe cosl of lheir implemenlation.

lbc Fcder1lJ Agency - lhe Federal Energy E(ficiency Agency of lhe Russian Federalion.

'The Regional Agency - any energy efficiency agency in republics, regions, disulClS, autonomous
regions of lhe Russian Federalion, and lhe cllies of Moseow and SI.Pelersburg;

Energy supply company - any legal entity selling eleclric power, heal, nalUral gas to the final
consumer.

Final enagy consumer - any legal entily purchasinl: electric powcr, heat, or natur<ll gas willloUt
the purpose of resellinl: it.

Energy facility - any inslitution for energy producllon, refinemenl, trallSporlalion, slorage ilnd
distribution.

Energy audit - identifying energy consumplion characlenslics which delcllninc:

a) the energy efficiency of the inspected enterprises;
b) measures for improvinl: energy efficiency;
c) Ihe conformity of Ihe products, services and technologies 10 Ihe slandards regulating
energy efficiency;

Preliminary energy inspection - identifyinl: efficiency of energy use al the inspectcd enlerprise.

FedeJaI building - building or conSlIUCtion wilh a heating sySlcm, air conditioning or ventilation,
which is an assel of the federal authorilies.

A medical servicc building - building or conslruction wilh a heating system, air conditioning or
ventilation used by government medical institutions.

An educational building - buildinl: or construclion wilh a healing sy~teUl, air colldlllOning or
ventilation used by government eduCilllonaJ institutions.

6
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blCll:Y efficiency slandaId - a rajuirement regulated by the ~laJ\liJ.rd v( iI prwud ur 1u.llIlIll"b}
wluch

a) regulales the mlmmal level of energy effiCiency delenninC<! by ~I'cClflc I'",u.:Jllln Uf

b) regulates Ihe maximum possible amuunl of energy consumplion.

CoverC<! product - equipment or lechnology for which Ihere oUe energy eHIClenC} >1~IIJill J>

Tille I. Slale linergy ConsclvalJon M~elllcnt Syslcm.

Article I. fcder.&l lincrgy Efficiency Agency.

I. A complc:le sel of measures for improving energy efficiency has become Ihe 101' 1'110111y ul
the Russian nalional energy sualegy. AI prescnt, however, responsibility for cilrrymg OUI !Ins
S1ralegy is ShMed by too many Slate enterprises.

In order 10 eSlablish a slate management syslem for enelgy efficiency it is neceHillY 10 CH:ate "
Federal Energy Efficiency Agency of lhe Russian Federation (FEEA).

2. The FEEA of the Russian Federation shall be crealC<! on Ihe decision o( lhe 5ullleille S"""I
The Federal Energy Efficiency Agency of lhe Russian FeJeration shall be one of the celllr..1
bodies of Ihe SIaIC management system of Ihe Russian Federation and shall be subordlllalc lU lI,e
President and the Government of Ihe Russian Federalion.

3. The Proposal on the Federal Energy Emdency Agency of the Ru»ioUl Fcdcl ..IllJlI (rH: .... )
Shitll be developed by the GovemmeOl of Ihe RUSSian Federallon and ratified by Ihe SupleUle
Soviet.

4. The FEEA Dircclor and his firsl deputy shall be appoililed by the: Head uf Ihe (juVCIIIIIICIlI
of Ihe: Russian Federalion. The Dircctor is responsible for Ihe FEEA aCliVllie:s.

s. The FEEA will perform Ihe following functions:

Dcvelop sl<lle encrgy effiCiency policy in all spheres of Ule c;conoUlY by III1JllOvIIlg fuJ<oiJ
It:gislalion and e1aboraling federal energy efficiency programs;
Prepare sections on improving energy efficiency in all slalC energy developmcnl pro!:r.ull~

of Ihe Russian Federation;
Organize, fund and controlllllplemenialion of federal energy efficiency plOg' .. IIIS;
Idcnlify Ihe cost-effective energy conservallon potenllaJ of the economy oUld c1..lw'ille
recommcndations for kccn exploilalion of Ihis potential;
Develop and improve an instilulional mechanism for impleUlenling enClgy drlLlcllcy
policy;
Develop and improve an economic mechanism 10 encourage implelllelllaliull uf CIICI!:y
efficiency programs and projects;
Coordinalc effolls of federal, regional oUld local governmeOlS ill dndu!,llI!: ..lid
Implemenl<lling energy efficiency policy;
Plan, organize and cooldinale scientific-rcsealdl and de"gll "CllVIlICS 10 lII'IJlU'" ClI",!;Y
efficiency;

7
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Develop and improve Ihe syslem of collecling objeclive infollllauon on Ihe scale and
mUClure of energy consumplion, publish Ihis informalion, and devdop a syslem of
providing informalion according 10 Ihe needs of implemenl,lIion of Ihe energy efficiency

policy;
PromolC business compeluion for meeuog energy demand belween energy supply
companies and organizalions focusing on improving energy eWcicnc)';
Involve independenl expens, energy consumers, manufaclurers, and Ihe public 10
developing nalional energy efliciency policy and federal energy efliciency programs;
Involve privale emerprises in impkmenLalion of energy effiCiency programs;
In cooper.i1ion wilh Ihe 'Federal CommillC:C for SLaJldards and Cerlificalion and lhe
Federal Commill<:C for Energy Impeclion develop an energy efficiency documenl base
and infonnatiooal infr.uuuciure for disUlbuLioo of nomaative and I.x:hnical documernation
and dala·bases;
Develop and implemenl informalion and educalion programs on opporlUnilies for and
advanlages of &aling energy effiCiency measures.

Anicle 2_ funding of &he "llLIew Agenc)' Activities.

I. The Federal Agency of Ihe Russian Federalion and ils funds shall be Ihe properlY of lhe
Russian Federalion. The Federal Agency funds shall nol be pari of Ihe budgel or ollter funds,
have a panicular purpose, and arc nOI subjecl lu seizure.

2. On Ihe ICrrilory of Ihe Russian federalion, expenses for energy dliclency proJecls shall be
paid from non-budgel funds collecled;

In Ihe energy efficiency fund uf Ihe federal Energy Efficiency Agency of Ihe Russian
Federation;
In energy efficiency funds uf RegIOnal Energy E[(jciency Agencies localed in lhe
republics, regions, districls, auionOIllOUS regions of Ihe Russian Fc:deralion, and Ihe cities
of Moscow and S!.Pelersburg.

3. The oonbudgel fundS arc fonned by:

money received Ihrough laXalion for purchasing fuels and energy;
volunlary conlribulions of legal and privalC persons;
olher conlribulions not conlradiclinl the lelislalion.

4. Money received Ibrough Ihe federal lax for purchasing fllels an,d ellelgy shall LJe duccled IU
Ihe non-budgel energy dfiCiency fund of Ibe I'edcral Energy Efficiency Agency.

S. The non·budgel funds of Ihe FEEA shall be used for:

Funding federal energy efficiency improvemenl programs in Ihe way idenlificd in Ihese
programs;
Parlially compensalion of lhe expenses of enterprises and urgaJlllalions for carrying oul
enCigy cificlency improvemenl projcclS, scientific-research and design projecls, craling
prololypes and large-scale proJuClion of e'luipmenl, energ)' dlicleney chilraClerislics of
which sUll'ass federal slandards and norms by more Ihan 2u percen!.

8
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6. Panial compensalion of Ihe expenses of Ihe ellierprises shall be mdJe lrom lhe , ..
eJo.c1usivdy in lhe following ways:

Up 10 50 percenl compensalion of Ihe mam pan of IIle IUd/I iaKen by lI,e elllelpll><: '1<
a financial inslilulion for carrying oul an energy efficiency proJed,
Preliminary paymenl 10 Ihe financial IIlslllulion of Ihe loan Inlelell (I"O\ IJ"'g II
paymenl docs nUl exceed Ihe loan itself) if Ihe loan was Ial>en LJy It.e ellle'l)/I)e 'UI 1/

purpose of carrying oul an energy efficiency p/Ojec!.

7. Panial cumpensa\lon uf an enlerpflse's eJo.llenses is provided only un Ihe collJlIJUn ilia I.

The expenses fur an energy efficiency projecl are incurred aller HilS I aw had come III

eflccl;
111e loan fur implemenlatiun of an energy efficiency projecl was iaKen aher IIns Law h.
come imo effecl;
111e enlerprise has never before received any financial or lax pnviledges fur Ilul P"'JCA
111e fmancial instilulion which has provided IIIC loan, agrees 10 give back IIle inlelell I'd
in advance by Ihe energy efficiency fund for utilization of Ihe loan, or a pan of IIle loal
in case: Ihe enlCrprise does nol follow ils obligalions;
The eOlerprise provides a confirmalion from Ihe financial insliluliun fur uSing Ihe I""
wllh Ihe parlicular purpose of carrying oul an energy efficiency pruJecl;
The enlerprise which implemenls IIIC projcci guaranwes Ihal Ihe proJO:I Will funcllull I"
less Ihan I year;
The enlerprise presenls documenls conlaining Ihe resulls of an CfIergy IIIsp«lIon ul II,
enlerprise or a slandard of Ihe eOlerprise for eljuipmeOl or lechn<tlogy which ale )uLJJe,
10 moJificallon in Ihe course of an energy efficiency projeci implemellialion.

8. Nol less Ihan 30 percenl of Ihe funds used for panial compensaliun of enlerpules' eXI"'">!:
for carrying oul energy efficiency projeclS shall be dirccled 10 small bUSIness

9. Under Ihe aegis of Ihe FEEA Ihere will be Ihe Consulling Cuunsel ",hlch Ulllie
represenlalives of Ihe Fuel and Enern Oeparlmenl. Finance DePMImenl,Ecology and Nalula
Resources OeparlmeOl, Induslry Depanmcnl, Science, Uigher Educalion and Technical "uloe·
J)epartmenl, Press and Informaliun J)epartmenl, as well as represcnlatives of Regiunal AgenLI"
eOlerprises, scienlific inslilulioos and non-governmenl organiulions_

10. The lasks of Ihe Coosulling Cuunsel include huldmg public seminars Ull ,1Iall) ul le,lel,l,
bud~e1s, ralifYlOg IIIC federal budgel, and also rilli/ying IIIC annual repon o. Ill" l-ed"a1 AgellL)
10 Ihe llead of lhe Governmenl.

II. The FEEA shall annually presenllo Ihe llead of Ihe GoveHlmeOl 01 Ihe RUHlan I'edelallun
a reporl of ils aClivilies which mUSI include;

Assessmenl of energy efficiency implUvemenl acluevoo "'11h Ihe help 01 lederal p"'gl.11111
and projecis financed by Ihe non-budge! fund;
nle number and characlenstics of programs and PIUJecl paruClpaJlls ",Ill.!' ,,"cle Ilndllcnl
by lhe nun-LJudgel Fund;
Financial repurl describing lise of funds Ihroughoul Ihe year;
RecommendallonS for further ilOplovelOenl of Ihe '·und·s aCII\lllcs.

The aJlOual repon of Ihe fund shall be available IU Ihe public.

9
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Alliele J. The Federal Energy Commission.

I. Under Ihe aegis of Lhe Supreme SUVlc:l (ur Ille (iovernment) Illere will be Ihe Feder.,) Energy
Comnllsslun (fEC).

2. The FEC Chairman and IlIeml.>cr~ shall be apjllllnlcd I.>y lhe Supreme Sovict (01 I.>y Ihe HCOIdof Ihe Government). The Challman exercises conUol over Ihe everyday aClivilies of lheCommission and is responsible for the resulls.

3. 111e FEC conmls of six people dlld Ille Chai/lllan. 'Ille HoC mcmbers arc nunUll.ued lor fouryears and can only be relieved by Ihe S~preOie Sovic:l (or Ihe Head of the Govemmem).

A person who is receiving or has rcx:cived any income from energy ~upply compa",es during the
lasltwo years cannol be appoinWd Chairman or a member of 1I1e COffiminiO/l. Nor can a personbe appoimoo who has close rclatives worling for or profiting from ellCrgy supply companies. for
carrying out Ihe everyday aClivilies of Ihe Commission, an administrative body will be formed,
Ihe SlruClure, personnel and estimale of operational eXJlCnscs for which will be rallfied by IheSupreme Sovlel.

4. The fEC activities are funded from the slate budgel.

S. The funclions of Ihe fEC are to;

Develop, improve and conllol compliance willi Ille rules governing consumers connccl':o
10 sources of elccllicity-, heat- and nalural gas supplies;
Provide licenses for conslruction of energy facilities Ihal are likely to change Ihe walerbalance of more than one region of the Russian federation;
Provide licenses for construction of Ilansmission grids that cross more Ihan ulle region
of the Russian Federation;
Provide licenses for consuuclion of nalur.,) gas ami od pipelines Illal cross mOle Illan one
region of the Russian Federation;
Identify rales and paymeRls for imerregionaJ delivery of eh:clric power, lIedl and nalural
gas;
Delermine Ihe procedures and rules for providing licenses for conslruCllon of energyfacilities on Ihe terrilories of regions;
Develop rules and recommendalions for idenlifying rales and payments for energy, heat
and natural gas consumption for the regional energy cORlmissiOll~ including elaboration
of Ihe rales and paymeRls system for encouraging implemenlation of energy efficiencyprograms by energy supply companies;
Develop recommendations for the regional energy commi~sions on procedurc~ for
preparing, considering and ratifying regional energy supply companies' development
plans, when the stale does ROI possess the conuolling block of shares in these companies;Develop obligatory procedures to include in regional energy supply companies'
developmCl!t plans, when the S1a1e possesses Ille conuolling block of shares, both energy
efficiency projects and energy facilities conslruction projects on an "Iua' b.lsis; crileria
for projects sclection which allow coverage of the additional energy needs wilh nunimal
expenses; ccO/lomic methods for encouraging energy supply companies to inveSl in energyefficiency projecls.

10
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6. The FlOC Chairman mU~1 organize public semlllars and examlnallons by ex.",.ls ",,"panicipalioll uf all inlerested parllCs befure rall'icallon of any normalive documellis or licenses
developed or put oul by Ihe fEC.

7. Tile ITC Chairman ha~ a righl 10 ol.>uin all Ihe nClesSdry IJIlollll.lllUn frolll any .111111011111:;.as well as from any energy supply company flee of charge. Indepcndenl energy supplycompa"'es may provide free IIIfomlalion for only IWO inlJuiries made by the fEC Cllal!lllan percalendar year.

Tille II. Regiona.l SIaLe Energy Efficiency Managernenl lJodies.

Article 4. Regiunal Energy Efficiency Agencies.

I. There arc Regional Energy Efficiency Agencie~ (REEA) in Ihe sUle managemenI I.>odle~ ofrepublics of Ihe Russian federal ion , regions, dislrlcts, aUlonomous regions, and Ihe ciues ofMoscow and S.. Pelersburg.

2. The funds of REEA are nol pari of Ihe budget or other funds, have a particular purvose andare nol subjecl to seizure.

3. The funclions of Regional Energy Efficiency AgenCies are 10;

PartiCipale in development and implemenlalion of regional elemeRls of fedelal encrgy
effiCiency improvemenl programs;
Develop regional energy efficiency improvemeRl policy in all spheres of 1I1e ex:onumy byimproving regional legislation and developing regional programs;
Implemem, fund and conllol implemenLalion of regional energy efficiency programs;
Idenlify Ihe cosl-effeclive energy conscrvalion polential in the region allli develop
rt:Comlllendalions for mv.imal achievement of Ihis potenlial;
Develop and improve an instilUlional mechanism for effective implemenlallon of energyefficiency policy;
Develop within ils jurisdiclion and improve an economic mechanism 10 encourage
programs and proJecls for improving energy effiCiency in the regIOn;
Coordinale regional and local authorilJes e((ons Lo develop and pUrsllC energy cfficlencypolicy;
Plan, organize and cuordinale scientific-research and design aCllvlues on energy elllclency
improvement;
Develop and improve a syslem of collecling ObJcclive mforlllalion on enclgyCOIISU mpi ion.

Article S. !'unding the Regional Agency Activities.

The regional lax for fuels and energy purchasing is dlrecled 10 Ihe nunbudgel CllC'I;Y
(Un~ervallon fund of the Regional Agency.

Article 6. Regional Energy Commissions.

I. Each Regional Energy Comllli~sion (REe) must IIIdudc al least one represenwllve ul IheRegional Agency.

II
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2. Regional Energy Commissions, gUided by Ihe FEC recommendauons, will Idenlily Ihe rales
and paymenls (or elcclric cnergy, heal and nalural gas use. Regional Energy Commissions have
a righl 10 make allcrallollS in Ihe FlOC recommcndalions i( Ihe rales include Ihe expenses of
energy suVply companics for implemcnl'lIion of energy effidency improvcmclII projecls, and
possiblc losses caused by ~Ic reduclion are compensaled.

3. REC WIll dcvelop Ihe documcnls (or cnergy supply companics' prCSenlaliOn o( Ihcir
devclopmclII plans and Ihe proc~ure of review and ralificalion of Ihese plans on Ihe base of
melhodical rccommendalions of fEC. Wilhin a year a(ler Ihis Law mmes inlO dfe.:I, any such
plan must include a demand managemenl program with a ~Iion on incr~ing energy effiCiency
by IlIC coosumers of an energy supply company. Plans of ma:ting energy demand on IlIC Il:rrilory
served by the company by both demand managemenl and energy efficiency improving on the one
hand and energy facililies conslruclion on Ihe olher, are necessarily folloll.·ed by expense
assessmenlS obtained using melhods developc:d by REC.

4. In order 10 reflecl Ihe ecological cosl of increasing eleclricily produclion,
heal and nalural gas supply, assessmenls of expenses for projecls involving energy rcsourse
production, REC can increase by 10-30 percenl for projecls lhal improve energy efficiency.

5. The main crill:rion for an energy supply company's final developmenl plan is the lowesl COSI
combinalion of demand management programs and energy production projecls needed 10 meel
energy demand.

6. The REC Chairman muSI hold an examinalion by expens and public sCllunars on energy
supply company developmcnl plans wllh participallon of all illlClesled panics.

7. REC will nol provide licenses for conslruction of energy facililies if Ihey are nol included in
an energy supply company's developmenl plan Ihal has bc:c:n ralified by Ihe REC.

8. The REC Chairman has a righl 10 promplly receive all necessary mformalion from any
regional aUlhorilies and ellergy supply comllanies free of chargc. Non-governmental energy
supply companies muSI provide fra: information fur only Iwo inquincs from Ihe kEC Chairman
per calendar year.

CeOler (or Ener~y EffiCiency lCENEO

sclecllng Ihese projccls; procedures for review and rallficalion of regional se~IIUJls 01 II"
programs; and condilions for funding.

4. Each rcgional secllon of Ille federal program IS Iinanced in lhc proportions ag'L...:J "1""1 l..... ""
from thc funds of the federal Agency iUld the Rcglonal Agency which has prep.ued II..: Viall "11,
share of Ihe Fedcral Agency should lie nol less Ihan 50 and nol more Ihan 80 percelll

5. The I:cderal Agency providcs assislancc lu Ihe Ikglonal Agencics In plq,.,"ng I""]C'-!> I.

regional seclions of Ihe program, developing nOlmalive and legal docu/lIelllalion n<:<.es5<1l) It
implemenlation o( Ihe federal program, and annual repons on the slalUS of lhe lederal plugl.1n,

6. The federal Agency can provide subsidies 10 Ihe RegIOnal Agency fur lrauung a.
cerlificalion of Ihe people making energy inspeclions in an amounl nol exceeding 5 pen:enl "
Ihe federal funding of program's regional seclion.

7. The FEC Direclor shall nOI consider an applicallon for funding Ihe regional SlXlion uf
program if il lacks:

nle necessary infonllation Identified in llle recommended melliodulugy Iur devel"!,IlI!: III,
regional seclion of Ihe program;
Assent 10 follow Ihe recommended mclhodulogy developed by Ihe hderal Agcncy lu
implemenling Ihe program and requircnll:nls for bookkeeping;
An invenlory of organizations 10 be involved in implementing llie regiullaJ sauun 01 1'1'
federal program;
Assessment of Ihe expecled cosl dfcclivencss of Ihc uliliz.auon of Ihe fUllds plUvlded b)
Ihe Federal Agency.

8. The Regional Agency muSI keep separale reglslralion of Ihe funds received fwm Ihe hdel a
Agency for implementallng regional secllons of Ihe federal programs and make Ihe recoil'
available 10 represenlalives of Ihe Federal Agency.

9. The Federal Agency can nol directly implcment proJccts on federal programs In Ihe fet:"I1"
which n has financed for implementalion of Ihe regional seclions of federal programs. II onl)
has such a righl in case Ihe regional aUlhorilics refuse 10 participale in the federal prugram

I. Basic cooperalion among Ihe Federal Agency and kcgional Agell(ies IS implemenled in Ihe:
process of developing, implemenling and moniloring federal energy ef'iciellcy programs.

Article 7.

Tille IJ,I. F~ Energy EffJcic:ncy Programs.
•

General Principles of 1lI:velupmenl, K<ltificalion and Implcmentation of I;llllcral
Programs for Energy Efficiency Improvement.

10. The Regional Agency shall provide annual reporlS 10 Ihe Federal Agency /)ueclor un II,,'

resuUs of implementalion of Ihe re:giOllilI seclion of Ihe fede:ral prucraffi in a formal delellmllw
by Ihe Federal Agency.

II. The Federal Agency Dill:clor shall provide allnual repons 10 Ihe Supreme Sovlcl alld lhc
Ucad of Ihe Govemmem on Ihe stalus of Ihe federal program Implemclllaliun III a 'Ulmal
delermined by Ihem.

2. Federal programs can be innialed by Ihe Supreme: SoviCl, Ihe fedcral (iuvernmcnl and
regional aUlhorilies.

Article 8. nlC Fedcriil Encrgy Efficicllc)' ImplOving Program in hlu...llUlla' amI Muh..al
Instnulions.

~

3. The Federal Agency develops: melhods for developing reglunal sections of programs;
conducting energy inspections; flJlanCiai analysis of programs included in Ihe projecl; cnll:ria for

12

I. The Supreme Sovici cOlISldcr s Ihal:
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Educational and medical inslitutiuns are large energy consumers;
COSI growlh (or suppl ying Ihem wilh energy IS a greal burden on lederal and regional
budgels, hmiling possibililies (or (unding main aClivities;
There is significanl energy clticiency polenlial in educalional and medical inslilulluns;
In order 10 realize Ihis polenlial, Ihe slale IIIUSt provide financial assislance.

2. The goal o( lliis section uf Ihe Law is 10 identify llie proca.lun:s for develupmenl, review, and
implemenlaliun of federal energy efficiency programs in educalional and medical inslilulions
Ihrough cooperalion be:lwc:en Ihe Feder"" and Regional Energy Efficiency Agencies.

3. Wilhin 180 days of ils formation, Ihe Federal Agency muSI develop and presenl 10 Ihe
Consulung Counsel melhuds of developing regional :.cctions ollliis Program which mUSI include:
faclors 10 be cunsidered when Idenlifying projeci priorilies; crileria for selecliun of medical and
educalional inslilulions; descriplions of Iypical energy efficiency improving measures; crileria
for seleclion of inslitutiuns to be involved in implemenlation of Ihc projecls; and methods of
energy inspections.

These melhods should be ratified by llie Consulting Counsel, afler which Ihey should be senl 10

llie regional aUlhorilies 10 develop Ihe regional seclions of Ihe Program.

4. Wilhin 90 days of receiving Ihe melhodology for developing Ihe n:gional seclions of the
Program, the Head of Ihe regional authorities should presenl a draft of the regional seclion of
the Program to the Federal Agency Direclor which must include:

al The resulls of Ihe preliminary energy SllOt check idenufying Ihe regiun's energy
efficiency polential in accordance with the methods developed by the h:deral Agency;
b) Recommendations for energy efficiency improving project types wilh an assessment
of implemenlation ellpenses;
c) A program for providing educational and medical inslitutions with devices for cnergy
consumption coDlrol and regulation;
d) A list of organizations to be: involved in implemenlalion of the projeels;
el Guarantccs for selection on an equal basis of projects to be indudcd in Ihe rq;lunal
seclion of Ihe Program;
f) Idenlificalion of funds for the regional prugrams to be direcled frum the Federal
Agency funds;
g) Guarantccs for the projects' implemenlation and effective u!iliulion of federal funds.

5. The Federal Agency lIlust ;urange examination of each regional seelion of Ihe Program by
independenl ellpem wilhin 60 days after its presenlation. If the· regional secliun meeb Ihe
requirements of Article 4, it is ratified. If nUl, within 90 days, the HC4d of the regional
aulliorities should presenl a new version of the regional section of the Program.

6. Applications for funding lhc: regional sectiuns of llie Program can be: made unce a yc.II They
should be followed by an informalion inventory, idenlified by lhe Federal Agency in
"Melhods... ". A report on Ihe follow-up of ellaminalion by independent ellperts and public
seminars on Ihe lCgionai seelion of Ihe Program held by Regiunal Agencies shuuld be allached
10 each applicalion.

7. No region can recieve more Ihan 10 percenl of Ihe lolal funds provided by Ihe Federal Agency
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(or financing Ihis program. The share of Ihe federal funds for finanCing Ihe reglundl salton u(
Ihe Program muS! nOI e~cced 60 percenl of Ihe lolal regional seclion cost. When dislnbuung lhe
Fedcral Agency funds among Ihe regions, 80 percenl is dlSlribuled depending on Ihe number of
Ihe populalion and c1imale; 10 percenl depending on the supply of energy call1er in Ihe regIOn
and prices for il; and 10 percent depending on Ihe regIOnal budgels.

Il. federal financing of a regional section of Ihe Program will be terminaled if Ihe I'ederal
Agency finds Ihal utilizalion of Ihe funds does nol correspond 10 Ihe purposes and tasu
identified in Ihe applicalion for Ihe Program financing. If any violation appears, Ihe Fcderal
Agency Dlreclor shall infonll llie Head of lhc: Regional Agency thai funding may be: cui off and
Ihen holds seminars to single oul reasons for violalions. When II is done, (unding is lelillinated
and may only begin again after the violalions are eliminated.

9. Each recipient of Ihis Program's funds should kc:ep separale COSI accuunling, presenl annu.t.l
reports on implemcnlaliOn of Ihe: Program projects, and make the ledgers and financial
documenls available in accordance willi the rules delermined by the Federal Agency.

10. The Federal Agency Direclor shall annually presenl a report to Ihe Supreme Soviet and Ihe
Government Ihal must include::

An assessmenl of Ihe energy saved due 10 Ihe Program;
An assessment of Ihe estimated energy savings in Ihe course of funher" implclllcntaltun
of the Program;
An assessmenl of Ihe Program's COSI effectiveness;
GUidelines for Program improvement.

Arock 9. I'cdcral Program "Top Ten Industrial l'rojeclS".

I. The Supreme Soviel has slaled thai:

Energy efficiency in Russian induslry is much lower Ihan Ihal in develuped IIIdUStfldf
countries In Ihe WCSI;
Energy inefficiency, along wilh price hikes for energy, deepens Ihe economic crrm alld
limits compelitiveness of Russian goods on the world markets;
There is a significant energy efficiency polenlial in the Russian induslrial seClOr;
Practical realizalion of a significanl part of thiS polemial is possible wilh 1Illllllll.t.l
e~penses;

Demonstrating possibihlies, economic, social, ecological and olher advantagcs u(
improving cnergy efficiency requires federal support.

2. The objectives of Ihe "Top Ten Industrial Projects" are:

To demonstrate 1/1011 energy efficiency measures can result in significanl ecununuc, ~I.t.I

and ecological benetiu in a shon timc perrud wilh minimal cost 10 consumers;
To demonstrate that improvlllg energy effidency is much clleaper Ihan e~I'.U1dlllt:

capacily;
To auraci I/Ie aUenuun of regiunal dccislon"makers and industry, as well as I/,e pubh~ kJ

Ihe favorable economic, ecological and social comC4Juences of improvlIIg ellclgy
efficiency; and
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To encourage induslrial enlerprises to implemenl energy effiCiency projC'ls.

3. Wllhin 180 days a[ler IIl1s IAlw comes mlo cUCCi, Ihe Fcl.Ieral Agency shoulddevclop and
presenl [ur ralificalion by Ihe Consulling Counsel melhodological recomlllendalions [or
developlllg regional seclions of Ihis Program: These recommendalions shall idenlify:

The proccl.lure [or informing induslrial enlerprises o[ Ihe compelilion [or Ihe len besl
energy efficiency projecU;
The procedure for presenling.appliCillions [or pilrticipalion in Ihe competilion;
Crileria [or selecling judges for the competition;
Melhods o[ finiInCiai i1nalysis for the projects;
Criteria for selecting projects for funding;
Condilions of Ihe projects' funding;
Condilions [or using Ihc =ull5 of Ibc: implemenlcd projCCIS in infonnaIJon and aJucation
progCillUs.

4. Wilbin 30 days alll:r Ihe Ciltificalion of Ihe melhollological rcconunendatiuns by Ihe Consulling
Counsel. Regiooal Agencies should organize a competilion of indu5IriaJ projecl5. Wilbin 90 days
aller Ibe compelition begins, Ibc: competilion jury SIiIrI5 working, considers Ibc prcsenll:d projecl5
and chooses Ihe lOp len projects.

5. Regional Agencies presenl appliwllions 10 Ibc Fc:dc:ral Agency for funding lhe regional section
of lhe program based 011 Ibe jury's decision. A repon 011 lhe decision of Ihe jury shall be
allilched 10 Ihis applicalion.

6. The Federal Agency can refuse an applicalion if Ihe economic e[[ccliveness o[ Ihe projccls
submilled are significanlly lower Iban that of projecls in other regions. If Ihe appliCilliOll is
refused (wilb a suililble cxplanalioo) Ihc region Iw a right 10 hold anoIhcr compelition 011 its own
accounl.

7. The selccled projccls musl be funded wilh 50 percenl federal funds, 20 percent Regionill
Agency funds and 25 percenl Ihe enterprise which has initiated Ibe projcci.

8. Nol more Ihan 20 percenl Federal Agency funds for federal prograllls and nol lIIore Ihan 20
perceDl of Ihe yearly budgel of Ibe Regiooal Agency Ciln be granled anyone. No region can
rcceive more lhan 10 percenl of lhe funds provided by Ibe Federal Agency for funding Ibis
progCilm.

9. Funding of any regional seclioo of Ibe progCilJlI will be Icnnina!ed if Ihe fcder.d Agency finds
Ihal uliliulion of lhe funds does not conespond 10 Ihe purposes and provisions idenlific:d in Ihe
Program funding applicalioo. If i1ny violations are found Ibe Direclor of Ihe FelJcral Agency
informs Ibc: Head of Ibc: Regional Agency IbaI funding lIIay be ha.IIed, hulds !lClllinars 10 eXilnline
Ihe reasons for Ihe violations and ideDlirles Ihe means of bringing lhem in colllpliance. Afler it
is done, Ihe funding is cui and can only begin again when all violalions ha.e been e1illlinalc:d.

10. Each recipienl of fcl.leral funding for a parlicular program shall Iic:ep sc:palate acwunllng of
Ihe expendilures and make Ihe ledgers and financialdocumenls available in accordance wuh Ihe
rules delermined by Ihe Federal Agency.
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II. The Federal Agency delermines Ihe [orm in which Regioual Agencies iUlnually I"esenl IU II
repuns on Ihe resulls o[ Ihe Program's IInplemenialion.

12. The Fcl.Ieral Agency DireclOr annually presenls a reporl 10 Ihe Supreme SUVlel and Ihe
Govemmenl Ibat shall include: iIn ilSsessmenl o[ Ibe energy Silved in Ibc: course u[ Ibe I'rogr"m;
an assessmenl of Ihe cost ef[ecliveness o[ the implemenled projects; a Iisl o[ annuuncerneniS in
Ibe centr.ll iIJId regiooal /IIi155 mcdia (including Ibose on TV iIJId Cildio) COlIlaining Ibe expcnencc
gained Ibrough Ibc: projects; a liS! of edUCiltiooal progCilOlS iIJId seminars lhal used Ibe mfomlauon
obtained in the course o[ Ihe projects; i1nd the gUidelines o[ improving Ihe program "Ten Top
Induslrial Projects·.

Article 10. The l'aJcral Buildings Energy Efficiency ProgCillll.

I. The Supreme Soviet has slilled Ihal:

The federal governmenl is one of Ihe blggesl energy cunsumers;
Federal buildings' energy supply expenses are quite large i1nd continue 10 incruse;
There arc good opponunilies for revealing enern efficiency polenlial in Ihese buildmgs
al minimal expense;
Improving energy dficiency in Ihese buildings will have a good dfecl on Ihe fcl.ler41
budgel by reducing federal governmenl mainlenance expenses and demonslraung Ihe
advanlilges of energy efficiency in Russia.

2. The purpose o[ Ibis section of Ibe Law is 10 define Ibc: prep;uiltion procedures and nll:chanislllS
for implemenling energy efficiency improving Program in buildings belonging 10 Ihe federal
Government.

3. All Ibc: depanmenlS of Ibe faJc:ral governmenl are requued to reduce energy wnsUlllplJon by
nOI less than 15 perccol per square IlIClre in federal buildings in the period 1993-2000.

4. Wilhin 90 days a[ler Ihis Law comes inlo dfccl, Ihe Federal Agency musl delerlllllll: Ihl:
ml:lhol.lology each separale depanment musl use for developing energy effklellcy impro'ing
programs for Iheir buildings.

5. The head of each dep<lnrnenl shall, wilhin six 1II0nlhs afler dlis Law COllies 11110 d le<:l,
develop iIJId presenl 10 Ihe Federal Agency a progCilm for reallUIJOII of Ibis goal. TIIl~ I'lOl:r.UII
shall include:

Bolding energy inspeclions in [cl.Ieral bUlhhngs;
IdenlifYlng a lisl of basic musures [or fulfilling Ihis mandale al mmimulII COSI;
ll.Ienlifying a Iisl of orgilniullions 10 be involved in energy efficiency plOgrdllls m Ihe
buildings belunging 10 the federal governmeDl;
Idenlifying a schedule for supplying fcl.leral buildmgs wllh energy comllmpllun conl/ol
and regulation devices and Ibe time: for complelC transiuon 10 payments for IlCAUII!: b"-'iUJ
on heat melers' indicalions;
Application for funding Ihe program from Ihe Federal Agency lunds.

6. For providmg consullillg assislance: in impleme:nling Ihis program, Ihl: Fel.Ie/dl Al:cn<:y Slldll
organiu a working group. lbe worlong group will proville: lnelhodologlcal rccomrnenl.l.iuons for
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Wilhin a year afler Ihis Law comes inlo effecl, Ihe fedcral Agcncy, in coopcrolllun willi ulhcr
iOleresled departmeills, shall develop and prescnl 10 Ihe Governmenl of Ihe Rus~ian t'cdtldlion
Ihe Federal program for scienlific, research and deSign aClivities concerning energy efficlcncy.
A Ihree year Program shall be developed consisling of the I;Isks for Ihe firsl year and pllJgnu>i~

for Ihe IWO years 10 follow.

developing Ihe departJOcnw secliollS of Ihe progrolm, for wrrylOg oul cncrgy m~l'u:uons and for
giving Ihe conclusions for projecls prescnl«l by Ihe (cderal depafllnellls i1nd for repons on
implemenl;ltion of Ihesc programs.

7. Wilhin 30 days arler a fcdcral dcpanmenl plCscnls an energy efficiency program for Ihe
buildings in ils posscssion, the Federal Agency musl give a decision on il. If Ihe decision is
positive, funding of Ihc program may begin. If the decision is negative, Ihc Head of Ihc Federal
departmenl mu5t presenl a revised versioo of Ihc program 10 Ihe Federal Ageocy wilhin 60 days
afler receiving Ihis decision.

Article 13. The Federal I'rogram for Scientific kesc.arch and Design Activities on blergy
Efficiency.

~

8. The amount of money directed to the federal builJin&;s energy efficiency improving I'rogram
cannot excud 10 percent of the funds directed by the: Fede:ral Ale:ocy 10 financing Ihe: fede:ra1
programs. No Federal departme:nl can gel more: Ihan 10 perce:nl of the: funds directed by Ihe
Federal Agency for a particular program.

9. Savings Of the budgCl funds provided to a falc:ra1 departme:nt in a financial year thai are ~ua1

to Ihe cost of the enerIY saved due to implementation o( Ihis Program re:main in posse:ssion of
this department and will be dislributed in lhe: following proportions: 60 percent for financing
primary activities, 10 percent (or providing bonuscs to lhe: staff of the: depanment which has
panicipatcd in implementalion of Ihe Program; and 30 pcrce:nl 'or funding additional energy
efficiency projecls in the buildlOgs belonging 10 die department.

10. Federal deparunents must annually present wrillen reJXIIIS to Ihe federill Agenc)' descnbing
resulls acllieved in the: course of the: Program. These reports should conloiin: an aSM:ssment o(
the energy saved with the he:lp of Ihc energy e:fficieocy Program; an asscssmc:1lI of how well the
musures acheive: the Program I,ll gets; an assessme:nt of the cost e:ffeclive:ness of Ihe Program;
and guidelines (or Program IIl1l'rovemenl.

II. The Federal Age:ncy Director annually presenls a report on the SI;lIUS of I'rogram
implemenlalion to the: Supreme Sovic:t and the Hcad of Ihc Government. The: n:pon ~hould reflecl
Ihe: degree: to which Ihe: Program targe:1 was achie:ved, a comparison of Ihe cosl for
imple:menl;llion of energy efficiency projecls in dlfferenl departme:nts, and an analysis of and
proposals on guidclillCs (or improving die programs and improving melhods 0/ expanding and
impleme:nting lhe: programs.

Article II. Thc: Federal Program fur Improving linergy Efficiency in Trao5JXIrt.

Within a year afler this Law comes into effect, the: Federal Agenc;y, in cooperillion wilh olher
inleresled departmenls, mUSI develop and present to Ihe Government of the Russian federalion
a Federal program for improving ellCrgy efficiency in transport.

Article 12. The Federal Prugram fur Recycled kesources and Waste uf Energy Inlcnsive:
Production Utilization Improving.

Within a year aller Ulis l.aw comes inlo effect, d" Minimy of Induslry, In couperallon "nh the
Federal Agency, must develop and present 10 the Government of Ihe I<usslan F«Ierallon a
Federal Program for improving utilizalion of recycled resources.
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Tille: IV. Energy Efficiency SlandMJs and Certification.

Article 14. Energy Efficiency Slandards Syslc:m.

I. The Supreme Soviel considers Ihal one: of the most promising guidelincs for coergy dfiucncy
is slandardizalion and ce:rtificalion of energy inde:xe:s for ~uipment and technologu:s 10 bring
Ihem inlO line with sl;lte: r~uiremeOls for energy efficiency.

2. The goal of energy efficiency standardizalion and cenificalion is 10 improvc Ihe
organizalional, melhodological, normalive and lechnical basc, as well as organizalional,
normative and lechnical infraslructure for energy eHiciency slaodardizalion.

J. The energy efficiency slandardizalion syslem is a part of the federal Standardiulion System
0/ the Ru~~ian Federation. The Sl;Indardlzalion System includes Ihe federal, deparlmenl<iJ,
republic and regional standards; and conslruclion norms and rules ratified by Ihe federal
Commlllc:e for Standards and Certiflcalion and the: federal Commillee for ConSlruCllon of Ihe
Russian Federation; and slandards of enterprises and o( scientific, lechnical and engineering
entilies, which are: direclly or indireclly connecled wllh energy consumpllon and energy
efficiency.

Energy efficiency slanJards and normalive documents sel norms, rules, prop",itlulU,
requirements, a mandillory ce:rtificalion syslCm while designing, manufacturing, conSllucling,
reconstructing ilnd expanding, and lechnical retrofilling energy consuming equlpmenl and
technologies.

Energy efficiency certificalion is carried out wilh Ihe purposc of bringing energy i/l(kxe~ 0/ Ihe
equipment into line: with regulalory r~uireme:nls iJentified in Ihe slandards and normalive
documents.

The certificallon syslem ratified by Ihe federal Commillce for Siandards and Cerllflcdllon and
Ihe federal Commillee for Conslruction of the Russian federation identifies Ihe rules for Ihe
lesling procedure necessary to carry oul estimation of the conformily of the energy consuming
equipmenl and lechnologies indexes 10 the: norms. This results in Ihe rcluse of a documcnl
lenergy certificalC, licensel on registering and 'ulure compliance.

4. The objecls of energy efficiency slaudardizallon are indexes of energy comulIll'lIulI by
C<juipmenl, trallSpon and lechnologles, healing, cooling, air condllioning and venllldilun,
appliances, as well as insulalion inJexes uf bUildings and conSlructlons and heal "'Iplng~, and
melhods of controlling these norms.
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5. Funding of energy efficiency standardization on application of Ihe Federal Agency is carried
oul from the funds of Ihe federal Agency, if thCle are no oIhc:r SOllrc~ sct oul in lhe application.

Article 15. l'roccdure for Standards Uevelopmcnt.

I. The Federal Agency Direclor musl iIIInuaily prl:5Clll ID the Chainnan of the federal Commit!eC:
for Standards and Certification of the Russiilll Federation and the Chairman of the Federal
Commit!eC: for Construelioo of the Russiilll Federation iIII application for inclusion in the federal
standardization plan, containing:

an inveDlory of the equipment for which state energy efficiency standards should be

developed;
an inventory of the equipment for which the present federal standards regulating energy
efficiency requirements should be modified;
an inventory of IcChnologies for which federaJ standards regulating energy efficiency
requiremeOls should be developed;
an inventory of technologies for which the present federal standards regulaling energy
efficiency requirements should be: modified;
an inventory of organizational and methodological Slate S1andards projccts including
improvement of CDCrgy efficiency terminology, mclhods of ICSIing .and calculating intlexes
characlerizing energy efficiency; ways of including cnergy efficiency indcxes in Ihe
project, operation, and mainlenance documentation; proposals on normalive
documentalion classification; requiremellls for the composition and (;ontenlS of the
normative documentation.

2. These invenlories should be followed by grounds for developing stale standards including
grounds for scheduling and conditions for their implementation, as well as grounds for Ihe
expected energy saving and economic effects (or their implementation.

Each inventory should be followed by a project of corresponding slandards, prepared al Ihe
iniliative of the fcdera.l Agency, as well as protocols for the exanlinalion by experts and seminars
held by lhe FcderaJ Agency on these inventories and standards projects.

The present normalive documents on lechnologies,insulation of buildings, consl£uclions,
equipment, heat pipings arc subject 10 revision within three years after this Law comes into effect
in the direction of increasing the level of insulation and heating, vcntilalion and cooling
efficiency, firsl of all, by implementation of an energy concepI according to which insulalion and
energy characteriSlics of an object as a unique enereY syslem are standardized.

3. Within 90 days before prl:5Cllting the inventories \0 the Fcd<:ral Comlllilla: for Standards and
Certification and the Federal Commil!eC: for Construction of the Russian h:ueration, Lllc Federal
Agency Director musl provide an opportunity 10 all inlCreslcd panics 10 gel aCtJuainled With Lllese
inventories and projecu of Ihe corrcsponding stale standards, suggcslt:d mClhuds of calculaling
and carrying out Iests, ways of relkeling energy efficiency indexes in Ihe expccled, operation
and mainlenancc documentation, means of labelling, and prCSl:llt conllllenU on the standardization
projects in wriuen form.

4. 45 days before presenling the inventories 10 the Federal COlllnllllee lor Standards and
Certification and the FedcIAI Commil!eC: for Construction of the Russian federallon, the Foderal
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Agency Direclor mUSI organizc public seminars and proVide an opJlOllunlly lUI Il.IIlIUpallUn In
Ihem to all inlercsled parties.

5. The federal Commillee for Standards and CerllflCallOn and Ihe h:deral l'ullIlI.lllee Iur
Construction of Ihe Russian Federalion develops and ratifies the normallve doculllentallOn
regulating:

The nomenclatura and levels of energy effiuency indexes;
Norms, rules, propositions and requiremenls for calculaling energy elf.cICllc} Illdexes;
Normative, technical and measure base of lhe energy indexes conlrol and lIIelhOlls .,(
carrying out tests for stating the coofornuly of the equipment or IcChnology characteriSllCS
to the normalive energy requiremenls;
Requirements for the organization, order, rules, procedures and nH:lhOlls of lhe
information service and providing normative documentation on the standards regulallng
energy efficiency ;
Rules for incorporaling cnergy efficiency indexes in the proJccl, opcrallon iU".l
maintenance documentation;
rules for incorporating the requirements regulaled in Ihe standards in prOllucls labelling.

6. federal standards regulating energy efficiency ratified by the Federal Commille<: fOI Standards
and Ce£liflcation and the Fedcral Commillcc for Construction of Ihe Russian FedelallOn ale
obligalOry for all kinds o( covered products and lechnologies manufactured or used 011 Ihe
lenilory of Ihe Russian Federalion including Ihose obtained Ihrough import.

7. Standards and norms adopled in departmcntal and regional normalive and tedllliwi document>
can be obligatory or voluntary. In any case, Ihey musl not conuadici Ihe lederal standilfds.

Article 16. fcdc:raJ Control of Compliance with Standards.

I. federal cOOlrol compliance wilh the energy efficiency norms identified in S14le sland,udl II
given to the Federal Commiucc for Standards and Certification, the Fweral Comnllllc.: Ilir
Consl£uclion. and the Federal Commillcc for Energy Inspeclion. In order to carry oul III1S
function, the federal Commillcc for Standards and Certification and the Fedclal COlllmillc:c: for
Construelion will undertake certification lest centers. A test cenler can receive a certifieale for
Iesling products and technologies for compliance wilh state energy efficiency standards If.

il has Ihe normative and lechnical base necessary for carrying OUI teslS;
il pledges to carry oul IesU 5IricLly in accordance with orgaruzatiOllai and nlCUlodolul:u.:a1
standards;
il pledges In wrillen form to provide represcntalives of the Federal COlllllllllce fur
Slandards and Certification, Federal Commilice for Energy Inspeclion, /;edclal Agellcy
and a Regional Agency the opportunily to participate in the tests (in the region In which
Ihe cenler is located) on Iheir firsl application;
il pledges in wrillen form 10 make leslS for comphance of the equipmcnl ur IlXhnol"gle~

to the slandards idenli.ied by the Federal Commillce for Stand,lfds and (·crllflCallull,
Federal Comllllllcc for Energy Inspection, Federal Agency or Regioll.d Agem:y wlI'lIn
30 days;
llie Regional Agency has held public sennnars on providing Ihe cenlcr wllh a ICII

certificate and the follow-up of the seminars has been prC5Clllc:..t to LlIe I'eder"l Comlllllla:
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for Slandards and Certificalion.

2. A Regional Agency, regional branches of Ihe Federal Commillce for Standards and
Cerufication. and Ihe Federal Commillee for Energy Inspecllon have a right to tesl any product
or technology for which there are federal energy elficiency slaOdards for conformity of their
indexes to the norms identified by the slill\dards.

3. The Federal Commillee for SliII\dards and Cenificalion must regularly test compliance of
products for which there arc federal slill1dards regulating energy efficiency. This must include
honoring requests of the consumers for ,esting.

4. Nobody has a nght to test the Silme type and size producl manUfactured, repaired or sold by
the Silme legal person more often Ihan twice in a calendar year.

Celllcr (ur Cnney ElTicis;ncy ICENt.O

Issues a certificale of compliance or a license for manufacture of a product. If a produCi or iI

construclion object does not meet Ihe slandards, no license may be Issued.

4. Cenificalion of Ihe equipment or technologies for which there are voluntary sldllJdrJs IS

carried out on a volunlary basis. These certificates may be used in advenising maJlufacturc:J
products or obtaining obligatory licenses for production of new equipment, implemenlaflon of
new technologies, and manufacturing of new producls or economic benefils fwm management
bodies (ministries, local authorities).

Title V. liwnomic Mechanisms for Encouraging Energy Efficiency.

Article 19. I'cder.ll and Territorial Toues for Purchasing Fuels and Energy.

3. The laX is included in the retail price of fuels and energy and is scpardtdy rewrdCl.l by ellCi gy
supply companies.

2. The exact amount of the Iaxes shall be identified by the Government of Ille Russian fClkrduon
and the governments (authorities) of the republics, regions, districts, autonoumous dlslricls of
the Russian Federation, and the cities of Moscow and SI.Petersburg.

I. With the purpose of encouraging energy efficiency, there arc federal and territonal taxes for
purchaslOg fuels and energy which are paid by enterprises, organizalions and institullons
regardless of property type, departmenlal possession and organizational and legal forms. as weU
as privale persons purchasing fuels and energy. The lax is identified in pcrcenlage of the fuels
and energy price:

Article 11. Energy Efficiency SliII\dards for Enlerprisc.s.

I. With the purpose of encouraging energy efficiency improvemenl, there ilIe requirements
regulating energy efficiency in the slill\dards of enterprises.

2. The Federal Agency, in cooperalion with the Feder.... Commillcc for Siandards and
Certification, muS! issue melhodological recommendations for developing energy efficiency
requiremenls in the Slill\dards of enterprises within 180 days afler this Law comes into e{{ect.
These methods should be sent to all Regional Agencies. These methods must become an
obligatory amendment 10 any set of documenls sent to enterprises and organizations to involve
them into federal and regional energy efficiency programs.

3. An enterprise must use these methods 10 prepare proposals concerning a company energy
efficiency standard. This proposal is coordinated with the Regional Agency and the regional
branch of the Federal Commillcc for Energy Inspection and is registered in the regional branch
of the Federal Commillcc for SIiII\4ards and Certification.

federal lax
territOrial laX

0.3
0.7

~'.::P--

4. The energy efficiency slandard of an enterprise is valid for three years, aller ",hi~h it is
subjecl 10 revision. Energy efficiency requiremenls idcnllfied in the slandards of enterprises are
a basis for an assessment of the effectiveness of the measures on improving encrgy dfi~icncy.

Article 18. Certification of Enern Efficiency 1nde1lCS.

1. Each product or construction object subject to feder.... standards and normative dlXUlucnlS must
have a certificale of compliance proving !hal its energy consumption indexc:s meel IlII: nlllms and
slill\dards, laking into consider-Ilion the region of operalion and oilier faclolS affc.:tmg encrgy
consumption. The nomenclatura of products and construction objecls which are subjcct 10

obligatory cenification must be Slated in the slill\dards.

2. On the federal level, energy consumption certification is regulated by the Ieglslalion,
controlled by the Feder.ll Agency. and carried out by Regional Agencies.

3. The Regional Agency organizes testing of construcllon modds or objecls by certifKation
centers, estimates and confirms correspondence to Ihe slill\dards and normative documents, and
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... Entcrprises and organizations exporting fuds and encrgy from the RUSSian fC<lerallon mUll

m"ke deductions from the hard currency received for selling fuels and energy to the non Ludget
fnnd of Ihe Federal Agency in the amount slated by the Government of Ihe Russian FC<ler,lUon
according 10 the laX rates for selling fuels and energy.

5. Every Illrec months energy supply companies must IliIJlsfer the money received from Lues for
purchasing fuels and energy from the consumers in the region 10 Ihe non-budget funds of Ihe
Federal and Regional Agencies.

6. '111e moncy received from Iaxes for purchiUing fuels and energy are only to be used lor 1:".1.11
identified in Anicle 2.

7. The Fedcral Taxation Commillc:c of the RussiaJl federation exercises control over l'''yJncnt
of the lall for purchasing fuds and energy aJld Ihe time limits for payment to the energy
efliciency fund.

Article 20. Depreciation Ucnefil5.
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fur cncrgy cunsumplion cunlrol and rcgulaliun deviccs, Ihe dcprc~lallulI pcriod is shorlcr.
Therefore, Ihe Governmcnl of Ihe Russian fedcralinn submilled by Ihe Energy Efficiency
Agellcy, wilhin 180 days aflcr Ihe federal Agency is cruled, ralifies Ihe illvenlory of devices
for energy consumplion conllol and regulalion, Ihe norm of depreci,llion deduclions idemified
wilh consideralion of Ihe lifelime of Ihese devices equal 10 one year, and also Ihe invemory of
energy efficient equipmenl types and devices with a short depreciation period.

Article 21. Federal Finani:W Support for EDergy EfficialCy Projects.

Fedcr.tl financial supporl for coergy efficiency measures is provided by the fcder.tl Agency and
regiooal agcocies from their ROO-budget funds 1/1 accordance with the provisions of this Law. The
funds thus obtained by legal and private persons arc not subject to lalLation.

Article 22. Value-added Tax Benefits.

The value·added tax Jales arc SO perceol lower for products with energy efficiency characleristics
excccdinc the federal energy efficiency requirements by 20 percent. This benefit is pro\lided by
the Government of the Russian Federation upon presentation of a federal slandard certificale,
providing Ihe cerlificale was issued or confirmed not earlier than a yur before the application.

Article 23. Customs Benefits.

The Federal Agency shall annually prescnl to the Govemment of the RUSSian Federation an
inventory of products and services which can sicnificantly improve energy efficiency and,
Iherefore, may cojoy customs benefits, and an invcolory of products compleldy free of customs
dulies. To these invcotories shall be anachcd assessments of cost effecti\lCIICSs of customs benefits
and methods of calculating these assessments.

Article 24. Encouraging Foragn Investments in EDergy EfficiCIICy I'roja:ts in the RiWWJ
Fedcralioa.

I. Foreign inveslors implementing energy efficiency projects on Ihe lerrilory of Ihe Russian
Federation have a righi, according 10 the obtained savings of a certain enern carrier, to:

a) buy an equal amounl of Ihe same energy carrier for internal prices;
b) recei\le a license for exportation of this amount of the same enercy carrier wilhoul
export dUlies.

2. This license can be sold by Ihc legal person wbich has illlplelllenlcd Ibe proJecl 10 any olher
legal person.

3. Within 60 days arler ilS fOmlation, Ihe Feder.tl Agency will develop and cuordlllals: Ihe order
of realizalion of Ihis righ!. Then il will prescm Ihe draft decree for ralificalion by Ihe
Government of the Russian·Federallon.

4. To idemify the amount of energy saved. a legal or private person having a federal Agency
certification must carry out an energy inspection beforc and afler Ihc projCl::I illlplemeniation, or
10 ratify slandards of enlerprises for energy cfficiency technologies for all clements of Ihe
implemenled projcct III Ihe ceOlrai bodics of Ihe Federal ConllnlllCC for Slandards and
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CCrlificalion of the Russian federal ion before alld aller proJCCI IIl1plclllclllallulI.

I'rolocols for energy inspections or ratified copin of Ihc slandards of enlcll'l"C> lur encrgy
eHiciency of ICChnologies should be prcscmed 10 Ille fcdc:roll Agency winch lIIu~1 collSldcr Illcm
within 10 days. If the decision is positive, the fcdcroll Agency issues a ceruflCdle conlirnung Ille
energy savings of the project implemented by a foreign inveslor.

Title VI. Energy Inspcctioos and Encrgy Consumption RcgiSlrilllUII.

Article 2S. Energy Consumption RegiSlJ1ltioo.

I. Regional energy commissions in cooperation wilh Regional Agencies wilhin SIX mon!ll~ aller
Ihis Law comes into effect, musl consider and ratify a plan of providing all legal person~ who
arc energy buyers with energy consumption registration devices and idenlify a date from whICh
the amoum of purchased energy is identified as indicaled by regisllation devices.

2. The required mmlmum for regiSlralion devices for diCCerent calegories and groups of
consumers is identified by Ihe central and local branches of the Federal Comlllillcc (or Enelgy
Inspection.

3. The rules of inslallalion of regislration devices, certificalion, the comll1er~lal dl~counl .lId
rudmg Ihe indications arc developed by energy supply companies and ralified by Ihe Fed".1
ConnnillCC for Energy Inspection and Ihe Federal Commillcc for Slandards and Cerllfi~alionof
Ihe Russian Federatioo.

4. Each Regional Agency within a yur after ils formation, muSI develop alld IlIIplelllcnl "
program for idcmifying possibililies for and Ihe COSI effectiveness of regisllallon devices and
heating consumplion reculalion devices, and also methods of payment for hUling supply for:

a) individual houses;
b) multi-story houses.

S. II is forbidden 10 collecl paymenls for healing by indicalions of regislra!loll'd~vle~sIn C4~C

Ihc residenllal consumer is not equipped with a hUling energy consumplion regulallon lIcvlen

Article 26. EDergy Inspections.

I. Wilhin six months aCler Ihis I...w cOllies illio effect, the Fedcral ConulIlIlC:C lur cncrU
IlISpection shall develop thc inspcclion form and methods of cvaluating encrgy eCfluen~y al Ihc
inspc:cled objecl.

2 During regular inspections by the federal Commillcc for Energy ECflclC:ncy ih alldllur~ 1Il1l~1

fill III Ihis protocol. It can conlain recommendations for eliminaling Ihe vlOlalions of Ihe
slandards for energy efficiency, and also imposing fines in accordance wllh Ihc pro<:edurc~

delcrmllled in Ihese slandards and olher normative dacumcnls.

3. Tbe dirCClOr of Ihc eOlcrpnse sign~ Ihe prolOcol togelher wilh thc ill~pcdUl ul lh~ t·ed~r.u

Comnllllee for Energy Inspecllon and has a right, if he docli nOI agrce Wllh Ihe
rceolllmendalions, 10 wrlle down a special opinion. If Ihe dneclor of Ihe ~nlerprl>c refuses 10

2)



Law o( Ill!: RU~~lall h:dml!oll "Op Improying Eperl:~ E(ficlCpc~·

sigll !he protocol, il is signed by !he inspeclOr alone and an explanation o( Ule refusal is allached.

4. The inspeclor of Ihe Federal Commillee for Energy Inspeclion muSI leave one copy of the
prolocol al the elllerprise. AnOlher copy musl be given 10 the Head of Ihe Regional Agency.

5. Inspeclions mUSI nol inlerrupl Ihe normal Icchnological regime of the enlerprise.

6. A year aller Ihis Law comes into e(fccl, legal persons inleresled in revealing and
implemenling measures for improving energy efficiency can make an order for energy inspection
which can only be carried out by legal or privale persons which have rcceived certificates from
Ihe Regional or Federal Agencies. .

Article 27. Fcdeal Euminatioo by Eaperts of the Enern Efficiency Projecu.

I. Prehminary, pre-projcci and projecl documellls on the objecls to be conslrucled on the
lerrilory of Ihe Russian Federation arc subjecl 10 obhgalOry federal euminalion by expens.

2. Under Ihe aegis of regional Agencies Ihere arc groups of fedeal energy efficiency experts.
Tasks, funclions and powers of separale sections of Ihe examinalion arc idenlified by abc
Provision on Ihe federal enern efficiency examinalion by expens developed by Ihe Fedeal
Agency and ralified by Ihe Russian Governmenl.

3. Expens lIIusl review federal examinations for all legal and privale persons. A negalive
conclusion of Ihe federal energy efficiency examinalion by expens provides grounds for re
developing projecls in accordance wilh Ihe review of Ihe euminalion by expens.

Implemenlalion of projecls on conslruclion and reconslruction of obJ«IS wilhoul a posilive
conclusion of Ihe federal energy efficiency examlnalion by ellperts is forbidden.

Tille VU. EdIlCillioo and Personncl TRining.

Article 28. Compubofy Teaching of !he BasiQ of Energy Efficiency.

I. To ensure Ihe minimal knowledge necessary for the formalion of energy efliciency skills, in
all secondary and high schools, regardless of Iheir specializalion, il is nc.;essary 10 inlroouce
obligalory leaching of Ihe basics of enern efficiency as a part of Ihe course "Basic Ecological
Knowledle and Cullure".

('emel fur Epell:~ Effll:lCnc~ (CENEO

(ormalion, forms a depanmelll wilh Ihe following funclions:

a) developing and implementing regional educ.alion proglillllS iUld plOglillllS lor 1I11"OVlIIg
professional skills of the leading workers and speclahSIS in the field o( proViding
enlerprises and organizations wilh energy;
b) organizing demonslralions of energy effll:ienl lechnologie~ and equlpmclIl,
c) organizing information services on energy efficiency for energy consumc&> III Ihe
region.

Within a year aflCr Ihis Law comes 11110 eff«l, Regional Agencies lIIu~1 develop a pl..n for
certifying people responsible for providlllg energy 10 enlCrprises and organiZOitions lor Iu,owledge
of the basics of energy efficiency. Such cenificalion is made every three years.

Tille VIII. Inlcmational Cooper..uon in Impruving Energy Efficirocy.

Anicle 30. Participation in Inlcmational Cooperation.

The Russian Federalion lakes measures for developing and slrenglhening muluall y profll4IJIc
complex illlernalional cooperalion in improvlllg energy efficiency bulh in relalions 10 IndividlliAJ
counlries and by laking pan in Ihe aclivilies of mlernalioniAJ organizalions. The Govcrnllleni of
Ihe Russian Federalion creales moSI favorable comlilions for mUlually profil4ble exchange of
energy efficient Icchnologies. as well as pa!llCipallOn of Russian speciahsls in inlCIIlalioll..1
projecls of developing such Icchnologies.

Article 31. Foreign Invcsllllcols Insurance.

To allncl foreign malcrial and financial resources, advanced foreign lechniques and ledlllulogies,
and managemem experience to Ihe objccts connccled wilh energy efficiency on Ihe lerrilory o.
Ihe Russian Federalion, along wilh the currenl federal guarantees Ihe following order of Ihe
above-menlioned foreign inveslmenls insurance is sel.

Foreign inveslors, whose malerial or inlelleclual inveslmenls allowed to IlIIprove ellell:Y
efficiency on Ihe lerrilory of Ihe Russian Fedc:rilLion and who signed an insurance agrcemclII wilh
Ihe Mullilaleral Agency for foreign inveslmenls, have a right 10 apply 10 Ihe Federal Energy
Efficiency Agency of the Russian Federalion for compensalion of Ihe insurance conlriIJulion
value in accordance wilh !he above·mentioned agreemenl. The foreign invCS!ors muSI presenl all
the necessary documenlalion 10 prove the improvement in enern efficiency Ihal Ihey claim

2. The Federal Agency, Minislry of Education and Minislry of Science, High School and
Technical Policy musl develop educalional programs and lelll-books and organize personocl
rraining wilhin a year afler Ihis Law comes inlo effecl.

Anicle 29. Regional Educational Programs and PlOgrarns for "rcreasing tJlC Level of
Professional Knowledge.

Wilhin 90 days afler Ihe applicalion of Ihe foreign inveslor, Ihe Federill Agency musl ellher
compensak: Ule inveslor Ule value of his insurance conlribution, or give a nlOlivaloJ eXI'I.uI..IIlJlI
why such compensalion is impossible. The amoulII of Ihe compensalion mUSI nOI exceed Ihe
aCIlJai cost savings received from Ule energy conservation measures. nle insurilllCC collinhullon
compensalion is made in Ihe currency paid by Ihe IIIveslor. The insurance COlllllbulion
compensalion is free of charge and docs nOI bring OUI any changes in properly nghb 011 Ihe
insured invesllnems.

~

I. For implemenlalion of educalional programs and programs for improving professIOnal skills
of !he leading workers and specialists in Ihc field of providing enlcrprises and organizations wilh
energy and holding seminars and conferences, each regional Agency, within a year afler its
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Articlc 32. Inlernauooal Coopcntion in lbe field of SWldartiutioo.

Within a year aftcr Ihis law comes inlo effecl, lhe federal Commillee for SWlIlJdhls and
Cerlilkalion musl develop a program for harmonizaling lhe federal syslem of energy eflicicncy
indcxes slandardizalion will! progressive imernalional, nalional and regional slandWILalion
syslem of olher counlries, and also devclop procedurcs of mulual nllficalion of Ihe cerUficalion
results_

Article 33. AnaJysis of Inlemaliooal Coopcntion Elfa:tivcoe.u.

The Federal Agency shall annually prescnl 10 Ihe Governmenl of Ihe Russian fctle:rdlion an
analysis of the effccliveness of international cooperation and proposals for improving il.

Tille IX. final Provisions.

Article 34. Observation of Commercial Sccm:y by Officials of the Federal and KegionaJ
A&CIlCies and InspeclOn or lbc FcderaI Commillcc for Energy Inspection.

Officials of Ihe Federal and Regional Agencies and Inspeclors of lhe Federal Comnllllc:c lur
Energy Inspeclion may nol usc 10 Iheir own benefit or make known the dala which conslilule
commercial secrets of a legal person who lakes pan in implementing energy cfficiency programs
or carries oul energy audits.

Article )j. Settling CoolrUvcnies.

COillroversies conncclcd with energy efficiency improving activities shall be selllCll by Ihe: coun
or arbilnlion in compliance with their jurisdiclion.

Article 36. Inlemauooal Tn:aliea.

If inlernalional lrealies of lhe Russian FClle:ralion or lhe former USSR conWin olhe:r rulcs Ihdn
Ihose slaled in lhe law on Energy Efficiency of the Russian Fcdcralion. the rules Sl.alcd in
inlemalional llC<llies lake prccc:dcnce.
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".":Ollu,.lIiUJ.! l"1.~~~u,1J,OlliJL.lli'j 'l'(j1UI~1.J.u1. U ::'W:..I'I'JA •••••••• JO
rocy.n.apC'l'b0IlnuH cHel)rO'l'Hl.J:t:::C!\H~l IIU,iJ,301J •••••••••••••
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"" ... \.Gl.1L;.i:J:i·~idi..i •••••••••••••••••••••••••••••••••••••

J _,< _.;.. •• ').J, uv.ri3i:.l.'l'8JlbHOG'1'L wJlll))1Llvi-HIJ1 npG.lJ,1liH::i:l.iilli, .1 3::... • .JHV

'1e:: tlUU 1 0C;y ,J.I,o.1Je 'l'Bt:HHun ~HG1Jf c;"i ,j. "1\J l: 1'-U,[ ~:iL,-CnG1/1'n-

J U ••••••••••••••••••••••••••••••••••••••••••
•••

:,~v,LJ,LJl J J L. l~ j u.l:.llJ'LJcllliOCTL :U.i1. l;jUIllJ.cii.iJ~ vrl.'.UliU)J,H.TuLLtJl.Jrl

UL ,-lU:.prCCL.EF~J.l..lliLl.J ..•••... ', , •• , .•.•.•••.•.• , ., 32

J I:l'li:J,1 33. 0TBe'rC'l'B8HHOC'l'b 3a. HapYUleH:H8 3Uh0riG)..Lo.'l'8JlbCTBa

od ~HeprOCOE:1Jem.bi"I~.l.lJ. ••••••••••••••••••••••••••••

'..I1's''-i,l J.::. 'j,::3C'l'C'l'B8HHOC'i'b :vylJ.,1.l,.i-i6CKl1X 11 'lJ113H\{ec~.i:L J~:..lJ.~ •••

CTaTbH 35. U'lntiTCTBeHHoc'.cb r-ocY,4apC;'l'B8HHUX 0i!i'i:l.HuD I.,e::".'-

lioro CEll',Joy llliSBJLl;[Io.J1 •••••••••• , ••••• , •••••••••••

?~~",!,ljl JLI. drt,lilliE~h.OI10L;I::Tl~C1G1J 1 ,LBi'l'EJlLlI0Vl'b u GL:JL",.:;'L I

~ lJLl"'I\~iC DL?J.S.u.cll~L i. ••••••••••••••••••••••••••••••• 34

B OUJIa~ 'iU (jH8 l-Jr0l;lll.:'lJV;,~.... H1'lH ••••••••• , ••••••••••••

~ ...... i'111 3'7. l,l'lil,ij"lHl,OBWih6 :. .. ilV'-l,tJClHH1iX >..1l.u0l, "~'l,vb , •••••• ,' ••

G'i'-':''1' bi! Jo. .:. ':.J,l)CiH '1' l.lJil ,li,J1J I. .w0~ 'qJLtllHl1X Jd.lli;) (.. G '1' ' ..U.H., oJ

~ll~lJl"OC(H:::::,1Jti~,,,;~t,;j".:.... l.0 •••••••••••••••••••••••••••
•••••

'>l5.'i'bJi 30. Cj,i3CiHHOC'l' ..., .ihoG'l'lJ~dHl..L~ L"P.i.i,J.J.U'1r:;l;J.I.1A JlhiJ, Ii ,,'!l.~

0GS l'l'aJ1\,UaHC'.l.:~:::" ilU \,;G0J1J.v,L~,-i1kh.J 0.:J... ',li ,iii:l.i'bJJ.LI,j'Lj ..,
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'-' .

., 'l1jlU.uuH '':''·''-'.'''1 _,.d.ll;.J ••.••.Jv-";'l'HUX vi,l ~.ih)L ".,'--.', ' •• , j!l,,'.ci:l, lJ\)J1;-;L·l!j!iv, .•..

, ••• vT-..;'1'LGHHul;·l'L ~llvl'.· "u.,uiii.aluulll... ul-'(i.llHJ..:.L.. u l,ullJvUl.T-ciJle1~

i lj iL1 •.w;'-i, •• ~ 11 V 1'.!.'"'J. ~ lJ u j ••U,H.l :.if. l:)~qu' ". _,.u,L V l' U ,.; Ji liJi1.j ULJi:.uliL i .4

...., lJlJltiLuuiil.U.. ':\.'~l. J U.tJ Y,W,U-L.:.ilV '11J li llea-lull U"''',J.I,O.. u ulil.' U 11l'.J..lA.H.; '.~ II ~I i'iA; ufiGe 'i'L.u

-:-q,.:.i,CJllju ",i:-..GHllI.J.id.ll.•••.•".",-" .• diJi.l.ll C'lplhLi 4.:. ·lvll~Hu.Hlu-·""'<".t-l v1'.i..!'IeChHX

I!cCYJ!(;<.lX H .1,Ciuh';d • ..,. v.l.u.JJ.01aY.ciChUJ[ li'puu.JH:.a., ~. J.!v}-.:.v,.U. ~l':..Lh0BJIE;HHH H

/G'l'O •• 'J.'J.LUL'O \j,iY Hl\J.J,.lul-iU1-'U1 ,C.liJ. .... J. 1".Jl. V '-ltlblA li'1'1JLJlllt::Hu~.l .u ;;"J..vuul.aii\l; 1i 88

~H61Jre'1'H'IeC1\uhl ,;01"':'l(1)1;;; •

.10 iiJ8iJb lia.::3Bu'uJ..J. 1.udu1..t:HOJil <.J.t\OdUl',IJI11,U, LL\oIUu'L...h l ..J!J.uJ.\ 'l'OfIJIliBa 101

~He1Jnn'I, u'J.',Ll,6JILHllt::l HUJlOJK8H.HH H C'l'd'1'b •• Cli.il~rl'OJlU\erO 0i:iKOH8 nOMeji{aT

j' 'J.'O\ffi8HH10 ~I .llOilOJIHt;H~·l!U.

C'l'B.T1R I. OClJ1aC'l'L iIl)h.i.,6HGII.tJ.H 08.1iOH3 roccH~ic:..G;~

'j1 bA8PalJ,liii OU QHe1/eoc Gc;1":;io\dHiiiJ.1

HaCTOHlUlW :";Ul\Oll ,l.i,vli~'L'ByeT Ha 'I'eplh1'l'OPhH .!J(jGf.f~ \,~jiHl\ (B COCTaBS

l-'OCCk1klChOiJ. ,:,8,J.1,epaI.Ulk1), KpaeB, UUJ1a,(; '.l.'v~.l 10(;Ch~I, r .1IlOClilihi kl CaHKT

.l!6Tspuypra.

0a.KOH pacnpOC'l'yaH.itEJ'I'CH Ha Bce Bli,n;L! ~(ejl'l'\;;.ilbHuC'l'll, CBR3aHHElS C

iIoTpeGJIeHl<H:ij.jl·Ci1JI~•.LlJCJ-·~ii\,;P'OT11'I8Cl\h.Ji. l.t;;cy !-iCOB, H HCiLl;8JIEJH Ha paIJ;HO

HaJI1H08 HCnOJIb30Bi:;l.Hlie II ;;'KOHOMHOS pacxo,11,obiiHHe 'l'OIIJIlIBa 11 8HsprHH.

:::'a.KOH HaJ.l11bBJISH HE!.:

OCYIUSCTBJISHHe l:1H8prUCuepSralOll,ltH'1 flOJTi.l'I'mm BO Bcex c4iepax

;,KOHm,lHKli: B lIYOlvlbllllJIeHHOC 'I'!'!, Ha TIJciHC ilu1/1't;;, 13 JiililI.Hli.(HO-KOI.,JI,JYH8JIbHOM

Ii C8J1:bCKOM X03RHcTBe, B l:'lT0l1T8JibC'1'B6, B IllJOQH..c OTPfiCJIiiX l\IaTSpn

8.J1.hHOrO npo.u::3BO.n;C 1'lid, b \J1i'0pe yCjlY 1' , i..l 'l'i:11..,J1\\:; D ()()jIdC TH hJC~Hapo.n;

Hei'O H HUYl{HO-'ridXliHt{~(;li.UILJ (~O'1'l:)Y)J,H.H'itilJ'l'lJtl. iJ l;l!J8!,(j aH8.f;l'OIlOTpSClJIe

tum II ;;"HeprOCU6lJ8ir.:6HU,;'1;

CTaH).I,af/r1l3aJ.~illu .1 fI01}1...:..L1'klBHGc uu,",,,ll<..'ll...L1Uti ",iiGl,rGUCIIO.ilb30Barnir'1 B

0CIIOBHblX oHeprOer,lUl1.. 'l'vAHujWl'UY,0lJld-lA 1l1·0u,<.,;e(;~... , 0,;01JY,LLGBillUnr H
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. _~, ......... r~, .jv.J\"-.-li1':'i.~.t. .• uL, l.l~j;.:.vl.Jl·u~'J '~"",li;a. ~J 1,l....:r).jl~J,1.\.... i. .. ~~' ... _~ '. \.' I' '.', 1-' ......._ v ..., _... L""-~ )4 ... 0 j,~ ....... J.\:...tJ~. l.I..t-'t.,;-

f.,V'_i • .., .. ~ -~J.'J(U., ·.'-""W .... ilUC;f.L.,).I~',,: .!Iit).i 111--'J,{J,~{l~:L......i.,.::.J ........ \...1 ~~:..c.. ... ~...:;uC.i{, ~fLO

G l~3,LJ,c.ltlHt; "'lA.l!t;L'LU,iji..L,,- """l.101.• Y["1 l-':"" ,,1 '-11___ d i,Uti '..'}vJJ.d J~•

."';;!\.NJ..L8Ulj~rilit,;;I .• ;

lIi'-t'up.JdlJ,l1G!i HlJ E; u \) b 0 l [,- '1" ii ii"':; }Jci:l.. ~ i ... 3 :..1l: ..1.:. '-',1" l-l- ....". iJli Cl':' •• 1 G 1':10HaIlb

,Ical'.. LIJui'l,2.:,.JI,J 0i{Lil,lU,·J";1·c'huiu.Ll, .I:,.::;;j'lNi~i1Ul.t,;;.:il:;tlj,,-, .i lAd""'I.:.. •. ,;.,Ji, l''::iuu'l'y

:.J ll'-'lJu,ll,liGI.• ~,-(3)1.1l,;1.'i:lt: ... 1 1";1"'-,1..\1. ll::,C\;;Jivi:i1.Wl Ilu U1JUlJJICivdJ... 0d01II'GC"';C:;~E;;r:t;

01 .J.(;l!OJlb3013WH.lJ1 H0bu~,- .J.~'l'ulIHlil.~O.:.; "iIGIJ._hJ. ,i LH,:,,:,~uBJ.ufjJilJ.lj8;

,;03,L1,:.L.l1HC jY:duHuh U':;l3U >! I.J':;l.'1'8J:JH::WLuU [1,.1 liu,LJ,r0'l'UD!~" 1.lc:;t1L;~bl)OB

:; uVJiaC'I'U ~He1JrocJt;1-'t;;l\c;Hj,lri.

UCHOBHLlIJlH lI,PHHUHnWJJh rOCY).l,aJ:JCTB8Utiull LiOJH1TliKJiI E OOjIaC I'll ;;;f

,.ut3P8il\8Hllr£ JiBJLr£h.l'£CH:

~) rrpaBOBoe 00eCneQ8Hh8 118peBO).l,~ ,,~uhOMlihM CTpaHU Ha ~Hepr

1,Ci'dlvlll.wi nY'l'h vaSBMTIDi;

J) ocyrueCTBJI8HH8 roc.:Y,I~.:i!Jl';'rBeHHoro l)cI'yJHlpOBaH;Li )T,8RTeJ1hHOC'.

ii tJ v,1.l,fIVHJ1'J,'J.1d, OpraHH3W..i,liH b~\,;J\. '1.,01;1,1 l,;UUi.,;'i'b8f1nOG'f'ii •.i Hi::1CbJI8HWi C 1

pa.u;iloHEWIbHoro "ICnOJIbSOB8HHH kl ~lWHOi.JliOI'O lJacXO,D;OBalIkiJi 'l'OlIJuilla 1I

;;;a8vrl1U;

il) I11;llOpITe'l'HOC'l'1 'l'1;t;;UUU.:...l.HU.i ",Jo,.;l,.I.'vl;uL;l,6'1I{eHHH npu n~ODe.n;eHlnl

~aeIJ1't:T1Iti8ClW~i nOJUi'£MKH, hbulj ,,,u,iJ,HlvJOc.:'.L'b i.,;uJJ.Llu,1.~el1h,d ~He'preTl1Q8c.:KllX

~ J. ...il,..,(.j,lJ'l'OB H HOpl'IIi;i'I'Hl.luJJ iJ1Hl u(;YI.u8C'lhi.LIJiHl.J. "u~3.ddC'I'BeHHOll, ynl.J&BJleH'tiA~

!,,0.1 ~w.L~i IlHOM .ueH'l'eJlhHUC'l'l.i;

r) nye.n;oc'raBJI8Hm" J'.Ji:.lhCvu.Ji:WlhHOh l.:'-d.Jl!I;',L'uH'I'8Jl1HOC'i':il l)('I'~iOHaM

ii~A)Dl;,1i,t,;;HHH rocy ,li,ayc 'l'L l;HHu ..l ~,A-{8YI'OGUo!J'-< I ;;;'ldlJ.(~Jd 11 OJli.l'J.'uJ.••i.

(1 't ') ., ;) r«'
0T&TbH j. GJDci ...L'U fl!/i.:l..bUBUl'O 1Jv~ .iJUl,lJ()l:3':J.Hw1 u.l.liOlil6HID1

13 o0JLal,;'L~ Q!It;1.Jl'OC;U81.v ...",tH.Ll

..

~'.. ...... ',~' ~ ~

G0ucl,,;rl'~.;~: iI.t!oBOBuro 1 vl-jJHlp0BaHuol Llich!d.G'L.'11 alWlArC\~jopeJi\eHll

.,:",J.,illuTCJi O'l'HOllh..diJi'J.ii jj Cl.l!GVu 111,u~~3l:jO).l,G'1'U'-!, U'-'"!J\jUJJ.~iH~~:.l, __cupe,U~.iI~~.l
11 .._. '1'011.iLllBa ~1 .:lI<Gyrll~l, 11}JCc;i.UupuBdH¥1J1, u~,JJ,;,;,HJI.l..il ,<1 J..o.,c,JJ,polh.LJ1 Ilu.y~IHUX,
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. ) .. -l'J1Clvl,G1'. • _ .1 lG.-... .. 'j.)" ,'.1-1,,"' .... =.; .. • ;..c3}''-'UUll.. •. , ~B..13::..iili..:. v liGBU-

.~ .. <;, ..1 v"~~J:l:.d., .d~!iuc'l'i1i.lJLu::.U-· h ;"i .. l-.[IJHGdU", .. ,Uu:..1HH.l'l, .. ii4!C Pi'ijdi..J;uOH-

rllirG OOeCIT8'l~ilklJl l.'-p':"',.I.l.H01.'(.' XJ3H.tGl.., .• __ . _.v<""o<..;l.tl.. l 110 Lviii ",;:...." ... v~-

0.jbCi.iU ~l\uHu,...Hi ·.i:'ur.l.JiHLHO-oHe'prG'.i:'~il.1uld~.A1,8Cy 1-COB Onp8,IJ;eJlibJ'1'c;J:

i.,-< u(;HCi:.i~Hhll ,LI.OC'rOB8}'HuhJ J'iG'l'5 hX l'i:1GXO"u.':1. li'pkl o'l'uill ii.t,u0e.;'hlIM yqeT

luflJi.lID.:l. :i ~H (;, 1,1" .~~i ilBJLlEi'l'(;)1 OJJ138,T8JIbhLI.I. ui'bt. TC '£BeHHOC 'l'b 3a ouee n8

-tc;Hut:: "uOCTOBSpHO:CO 1il,HOOpiUPO yqeTU !J,-<L;,,(u,Ll,:"" ... b\:;l'rolJbCypCOB ua llr,;e,U

li:-o..,.l.l..l.J1A H B U1JI'aHH:aall;lu.lA. il:;ll,l),Ll,Hul.'\J ~.e.3jlhL;'1.'Ba. .lJU3.J1al'ClV.L'(;.1 Ha PYl\.O

iJO.LJ.:1'i'8 ...18.1 ;;"1'~~.A ill-G.Ii.n.i?~ui'l'uii h 01JraH.H.j;'.U..,,~ ..... wi...L hhLiX ,Li,OJWiOCTHllX JUIU,

.. u'1·Ul,W:l ,If,OJDtUiLl Bl:HJOJIH~'l'.b v.l.'H OOJ13i:iHHOC'l'li COrJiaCHO flf.!.II11:8.SY.

'';UCTel,lb! Tal\Oro Y'lb'l':'" ,.Ll,OJDtilill Coo'l'Be'l;C'l'BOBaTb npob~THo~l ,UOKyII18H

ElU,lBl Ha ITl-G.d.8i;O.lJ,C'fBO rrl)OL.i:.iilJ.JleHHO~l 11 Ai-·j ['Li.l ITt'GN l·.J..... ,.;, v:i.;Gl--':TLl

_:"lol~TeJ1bC'l'Ba, p8KOHC'l'PY hll,.,Hi ii ,bJ8C'l'UB1JaJ.J,!'ui i1JIkl paS.pau:::t'.i.'UBaTbCH no

CileUHaJIbHUiil np08KTaLJ. llpHI,J8HHeMble ITp1Iu01JU y tiE.'l'a H KOHTpOJIH 3a pac

:(J)~OB8.HHe[\,j 'l'0l1.J11il3HO-oHe}lrU'l'H'leCKhX 'p8CY pc UB ,UO.JJ:.irilUi O'rB8qaTb Tpe-

uOEaHlIii,.J COO'T.5e'l'crrBYKJli~UX CTaHllGl!J'1'OB.

jqeT ~HeprolloTpeJ~~Hwi ooy~ecTBhrl~'1'G~ II COO'1'B8TC'l'Bhtl C yCTa

HOBJI6HHblMU C1'CiH,ll.Cl.l'TaI.• J.i ji.j HOPlviCUvl.ll TO'iHuGl'H u31,j8'p6H.H.H 11 T8XIUlqeC

1,:'iliJ:l 'l'.l:JedOBaJIIDiMll 1\ C1_,G,llC'l'BWil 1i iii6 TO.n.i:li,j H3W:::Y8HIDi. IIpH H8008Crreqe

ii.l11 I1u'l'l,GullT~JLH,jh Hb0U~\.O,l1,lu.Jljl'O yl.1tJl''-'. vll'-l,lUl,c'JY.l:JCOB, COOTB8'rcTBy

",j\d'Q ,li.oLc 'fBy lu~J.ii.j lIU1'1.JClhl u l1,kJU1.HWiWIJ, G.i.u,l.J,;j v.I.' U.t.l.Jililj~Tb ill'II Bsan

LiO,biSLC'l6T8X KOJIUqeCTEO 'l'OUJiulH 11 ;;"li01,1'.1H li0 ).l.'..dIHUI" I10CTLlLu(Hl~a.

L

•

-
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BEST AVAILABLE COpy ~. L
\jU,i3L.tT6JILi,u\.;.I.:" OJ'l\...;.i.'Cl ..1 Lub'l'l~v"ld 8::1

t;2:.I G.... 0,1.,U.L[. Ll':'J.t::l., ~ ~l- V iiI' ope C}1,,: uE .\'.,,1. 1

~.l.U.LJL.o.a_'). ~)\..~ j .• \.......i.. .. ,L VL.) 1.~1~·lJOI!."r2Ji:OC ~l'L:~l

' •. J..u_ .l..;;<\";l.U-,-\;;;;, .... lvh'l\jO~hc.i1-'l J..l.'J., 1 V!.. l'iG...., _.l,Jlu.!'.:.'J .• .;..0Ac., ~ ~0;;;', J.vl1

,.vv'1(.;; .. ;~....0Ll • ..J Ll-'lJG.t\.·...·;;...·. ,Li.(..•il... ~lLl ijl·L;,L~Y (; •. ,'-:l.'l.l:-'.J..l.:~l Lvjl 'j l;~luDa.lll~.J.Jl vl-'-

, r- - -
V,Jlv.l.\".l.1:-'v- ....

lS~4 r., 3anpemaeTCH.

~,
li r ·c:;<j'¥,,,v'l'1-'vHa. YlJ'l\.ulOb~ i.l;..l.!--'JJ.,l.1,J C ;;'.JlvJ.·,·.I.·l'v\... "J.L, .l.'i"lJ.\.:;u"iJ. lli.u,.oi;.41-1'.l.'l.lPf. If.! ,J

v-1,-,'j,':i.lL,C.:.; l'i:.l.C:~O,l.l.;;'~ I'u1-;..qG:tHl 11 -,cu.J1u.llHmi bu,JJ.L, 1.'~3::" ,~ Tc.:n.hO~J;cf,r ....ii .~r
Ll l.,'luIL.TvJ(oHOh ci.lCT8l,JG C jr..;'l'Cs.",.:,b;\,Li11 CO()'l'Lv'1'C'113YlUll;11~\. lJ"ry.JL.l.TGl"'U'0 '.l.'( rJJ

CG:eTG:iIhOD biA/,u. ;~ ~hClI.J1Y~T.':tu,..UJ liubiL';' OU~bL'l'U.b ='1'1-0- 7 1 (

-r.l
CJ~

?
J..)J.'Cl.1 C.iy'we, eCJUi UP0E;l\.T, He rrlie,J..J;;>iCi.J3'1'[JL'i£a10luviH YCTaHoBKY

ccllJjtjd8.3B,",-HlL.J~~ cqe 'l'G:I1KOB, HO Y'l'bbljJi<AbHhll~.l. 110L:J18 I i.l.lUilii .i994 r O,J..l,a,

:it-'i ...ll,li h np0113BO,IJ,CTBY CTPOlil'l'8Jl:bH011 opraHli3B.U.lIiclH, 'ro C l'.JOl,18H'l'a

:;,~ 0,J..l,a Oi..i'18r.:Ta B ~KCilJIY a'rau,Hlu (;,l',t10HTeJIbHaH 0 fJraHh3ciUl.i.i1 OnJla'i:k'IBae'r

ilu'i'1-<G()JI6Hklb 1':138., BO,ll.H, oJI8K'I'PO- VI TEiiViO:;"H61JI'J..i.H no 'rap~i~8iij, YBt3-·

.a.l4tHHilI.J B,LI.BOe, BWIaTb ,lJ.O n'p~IBe,l.1,eHUR olh.. 6.L\J.i:l. L;'l'yOll'reJIbCTBa B

c00'.l.'i3t;'i'c'rBR8 C Tpe60BaH~LHlvU.L f1i..1.c'i'Jiiw,ero ;""i:.l!-..liH1;1 ilU YT.:f.G'I'Y H lWHTpO

"l.~ 32. b,S.(;~,:o~~O'.j ~o,n.lI 11 oHeprollbcy .PCOti. IlfH ~'l'Oi.j pacxo,ll. a'niX ,t-.ciCyr
GOB orrpt3.ueJLi£:'I'CH no ,J..J;aHHblM Cli~:j()~l.iii\k.LX opraHhSi:UJ,l.l.••

.• ':'..; ..lCi BBo~a 06(.bei~'l'Cl. L ~ ..(;IIJIYC1'l'UUUlu up. lJ.;;;;:J (;'.l.'aHOBKG BUW~Yi~i;.l

~dHii:1A CT.:f.e'l'T.:f.11lW:D 38KaS'iI1K OfIJla'{liBClG'l' IJE1cXO,il, Ht;jy~uITLlBaGI.jhlX BH,IJ,OB

l uJ1"l::'::'iio-~Hepre'I'iiG:0CL:iiX P8CY y(;Ub, Q ·.L..u-J.,8 BOAU no 'l.'i:i.1-I1J.,.::i;.li.J, yB6J1H

~C;iiri~i., ~,UL06 no c'paBlh::ii~lj,u G yCJiUBJ<.Lii.Jli "J"Jr'vI:l\.J,tJQ. 0 ilOCJ.'&i:H,~ }.ccyp-

~u ~-.:;eA CJly'i8.fL\. IHMui..iH1i::. YfIJI1ili8HH,.I.J. L:yl.Ji.J.L.l HGvulil... CJLH::ir.1'C~i B ItI0H,iJ,

~ .. '"lJroc0s.tJc;1\,,::.i.Jl, npU'iE:;iol Ju/ ",l'o.i CY1,ilvJLl - D ,.'-,-,.L.IJ1-IWLLHhlH 'l'U':,J" ~l

I,

J,

.j ~L~~L'IYCl.'i.'j,I.iJyt:.J,jL.. ~J,Ll,U.B~i..L., il..... .t:ai(;'l'uY IUl,\iLc l'l't:J,l.l,nl·J... .lT,;....·J.~~ .J.

o uIJrdli ••3 :.ljj,Jlili~"':, n~8 11-.. '.I.' lllhiU U11101 0 Y'tlb 'l.'i::1 't'(,;.iI.,d imw- oiil.'; .t":'- d 'l'1J. \(ci Cl\.I:.L..:

1.0l.;J l'cu.w C:1 'l'::.aJKl3 l;O~;,J), liu ul.l. L,~31~jO;~bH H0 ~'JIC;.Bhrij~ ~ .... -,l1J1YUt'3.Ll,:U-'I,

li~,6)i,j'C: iaTp11BaeidhiE:l c'raHAapTalV1H np1160pu )~U..iLJ1L ULl'l'b yCTaHOBJleHH B

.¥ l, .... ,_-11-1(;A j.l.t3'l' CO Ali)! [ili,.. l ....._. A~HHOII0 8tl.l~Gil,",. 0.l.'L~ ... L'.i.LJ0iihuC
r
.i.'b
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~1.1.'." , ...... ,J \.J l.~ill):i.H.~~ :V'.1"~l.A 111' .... \-11.);, 'Ju 4..J ,J h;"', __ l~lL_,;...... l.11 / U.L\. ~ l.--:uvL;·fi:.c;LlLl ... J.-

,.L;,.Il;;.....u,L.JJ.blLOl.J) 3,iJ,i:;uiJ.u., d l:",,-,,..di l..... J..l.'J(ul u T. 11. u .!-,L..i.li,:..ll.,.. .L l)\... "'H"1-1.' 0iiCl.~-

1.':',I..,VUV J,. '-' ,,~_ ~l.J;"( iJ u 'i.'}-o \..NLJ. ~j.ju·,~ .I. \; Gi .I."~ v." 1.v.L V.t w.. lit; l'b YjlC~iii\... '1'\.;,.

1 \" .....Uili:.wlJ.Hu~i 'l,OH)J, ,;,J:iGyL U,jv\...l· v ••,vh;'.lJl.
",.

,;.J,:.:'.JiLHG"Wl; t, C; Vl..J\-'l,,,,\...liG '.l.'l:3lw:.....biio y Il,b.ia..lJJJ.v Ii. ,,. ...dJ V 1,1' ul,; H a () ,,'0 !i H\:';I.)

,iv .l·-~ ,•. UII6H (Tb.ilch,UJ.JLY ll.J.J.,'-'w.... l..,idiLJG GU01JY;~U.tb.luv J,.J .L1.1'.:· ... Ill" .. ·."hcH.i8

,'v-,I"I",; ,;ill..ln U"'il.V1iVI. ••i'ihLi~~ (;l;b)J,C'l'L dit~t)1'u.lll-';lJUJIL.)01.ld.1li:0J. rid 0Ciiu.Jv Eu-

Ll-,,_.u.A ,L,OCi.L1\GHHH uaytIHC-l'''',.l"jcJ<.J\JhUl'O lilJuI'lJJCG;.., !:,uljJJ.i,ll)'jGl'C/l 110C

'1::'ii0i.Jl<.,;I1.I.dl.. ~i 11.\:JQBH'l'GJIbCTBa •

• ~(HI'i.'l,GJii., 3J COCJllU.n;ermEH,J j GJlOBh~1 ,il,cihiiu-'. G Ti:l.'l'Lil O(;YI~ec'l'BJLilJ'r

... "I''-1 .....'IL-lu,.i ti lJ8rUOHi:iJIhHLili Ul·.L_LU ynptiBJ.i:6H1<ln. ;;,Hd.\:J[OCUC1J,s;",:di •• ui.; .J.

"" ...,J.L,...lii..;,)J. CJly;n:oa POCC ..iH li0 diblJrVl'U'tleCKOIvlY H~:':;u1-'Y.

\;"I'~i'1J1 7. OCHOBHU8 111;hHi\llIli-j ;;;b;OHJi .•"'lL\,,, •. VJ. (,

"J8~c:um3L]a 0H8J!I'OC08P8iK8Hllil

• 1.0hOj,jhti8CKlili i',j8XaH~31,1 ~11t;;lJrocUep8JKeHhh D YCJ10BHiiX r-8rYJIH

fYE;i.jOrO pllHli.a ,Il,OJLii8n CilocoocrrBOBaTb 3ailli'fb!JcCUb::LHHOC'.l.'H il}-Oh3BO,Il,li-

~ t;JH;.. .i n o 'l'peChIT8JIeki TOI1JIi'lBHO- oH8pI' 6 'I'l'l'tl8ChliX pecypc OB E uX ;;'iWHOlvl

iiGj.J .1 lAiUHOHaJIbHOlvJ ilOTp8UJI8H:H1I, B llCIIOJIL30:O.:iHllil lvjeCTHHX, &KOJIOrU

li",,(;i\d QilC rrllX BlUlOB 'rOllJIUBci h dlGyr.h11, bT01HltiHUX, ;;;..ti8iJl'u1·eCY,PCOB, H8T

i ~llU,..OhHbi~":, B0300HOB.i1R8IvJhlX .iC'l'Q'llliJll.i..... UJ...) ~[lcilJ:L'~Hi, ci k13rOTOBUT8JI611

,.. :",w.JWCTpoU'r8JIbHoil 1190.r;:yr,jj,1di ~i 1,,::.'rOYii8JH..ilJ - B BJJllyGi.Q ",llciJraTU-

'11,,; Ci •• l ;;"1}".l.'l;1'I.l'~illH01;' 'l'8XIBi,1\.H. 0(; Ov <..,;11110G '.l.'LiJ V'fUl' U i.,(jXUHi.i3i.J...l. JibJI. iJ 'rC;l

....) .. -.:.i0:.; no OWPUTC:JibiIDjl HanpUhf1l;HEOG Tb 111-' I;"., \", i!1J.\...il.H.L·. ~1~0liLJI,j"ii.J.8 Chi;:A

..Ji.o,Ii,,P0HUG ;';.t~OHOi.j~.i:"1GG hj.l~: ..,0 TO,J..J;OB ) nl~';"L.wJ.t;1.i"J..<1 ;;;1i1.,) 1-'1' Ge ue ,tJGj.:eIi:lCii,J

....... u3,.uC'l'B€HHylJ l1fS.I~TliEY Ii'.J111"::' L.'loHO Ed. CEU.:h ..... ii.lc,.; 110'1'1 \j :.;I10(; ...••• ::Ji:OHO

......... i'OCC.lll .i:l 'run~J..ii.;t; ~. ~,l1ul'1. .... (,; GAtlvLl-v... ,~ •• aJ...lI,1 1-'\""l.,~ ..... H..l;l.j rrl","J~13BO..u:

~ d';",,;iH~X, ~::DII0hj~"(ii:;Cl.h.l., i; LJ I~Jll:"':'Jl LllLl;";', H.:lj "Ul U-'l't;.~U .... lii;,.l,; •. J.J...:. .1 ~I\.OJIOI':I-

•
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....:e.C:::::;'8EI:G ':Cl:04lfl:Q3 CEa.:.::::: 3n'3;: 2 rr::qcCR:
-~::C r:::.::: r: 3:~i'Jv:Or:::~.

~;oe:\TOE

~lcTO'lliill:.a;.j~ ;~aHCZ;;C3a...=i::'~ oHeprccdeperaralil4C rr;OeKTOB 2 ocy
::.;aCT3..1eHlli1 ~.;ep LIO ';;8m70H8.J1~HCI,jY ::CrrOoi1:030:J3..':i:::J :r ;:;:KOHm,;:r:r :OI1;:::~HC
;:'He'preT:~eCIC:;: ..;;ecypcoB ~:a.iI.q:;JTC.ii rOCj".J:apCT3eHH1:Ie J:?J,J;;:\eTbI ?CCC~:GI
4 pecrryd~~ 3 COCTaBe ?GCC~C~O~ ~e~e'pp,n:F7, 3HeO~~eTHBe 00n"lj
:.Illil::ICTepCT3, :ileCTI5e j~,It;AeTB, ?OCC:r.1ciGU1 3HeOiiJ,It;i{eTE1I:l :.;eEOTpaC~1aJ:
';;OH,TI; oHe'prOCOepeE\eH~ Ha ~a,ZJ;epa..1:OHOlij .LI 'per:rOH3J.[~HOi.; J''pOBB.ii~, 006
~':'BeHH1:lIe a 3aeMHbie Cpe,lJ:CT:3a r:;a..:r.rp:I.RT~:, y-qpeueffir:l ;r opraHil3a..mr:l
a Ta.KIie ,IJ;pyrIIe ~ICTO~~.

STaT~n Q JC~OBllff ~YH~=:IOH:rPOBaHllff ?occffilcKoro
3HeQ~J,:t;leTHoro :.ler.coTpac..'IeBOrO ~O~

~Heprocoepe~eH~q

3 ue.JI.H:c ~illIaHC OB 011 IIO.rr.rtep..~ .:r'poBo,J;z.jQ~i ::' ocy,IJ;apc TEOM :3Hep
~ocGeperarome~ II~1liT~, CT~~y~:rPOBaHllR BHe,IJ;peH~ naYqHO-TeXH~
"".{eCKTI:C II 0PI'ali~3P~i-~OHHo-oKoHm/l:aqec:..:r:c .,jepOnpID1Tmf :IO 3Heprcc:5epeJitE:
:-iIDO, a Ta.K:Ae c.rcep;KllBaHlifi T9rvtnOB ~L.qCt~.il.""~::::I,:l03;:aeTc.n: ?occ~:c:::=I
2HeCI0,Jl;iteT£Gii .,;e:~o-::;.:::.:eElo.i ;::ion;;; ;;'Eaprac~;:; _~c.~eH~'i, ;yHRmroH:I,I:j'::JlIUr:±
~-la ;8,IJ;epaJI:DHo~.; ~ )enroHa..1~HOM ~·;03:i.~::. :'TaTyc, .:rO;.ii,J:C:K cC;aaOBaBJiUi
:~ 4:CnO,,'I:J30BaHIDi Cp8;rJ;CTB ~e;::i;epa1:DHOrO ~I ~:ar::oHs.;I:JHora~OH,ItOB :3Hep
:'occepe~emm on;e,i:;e.rUieTCJI uOJIO.4l:8EZelvl 0 ?occrr;icr~m.; .3He6IQ.ItjiteTHor,j
,:a:::oTpac..'IeBOJlvl ~:poH.:a ;;neprac6epe:ii.EE:I.1:, .7T3ep:n,r:;asi'/J::.i:.; ,;e.r:epa..1~n::.ui;::
~ ":::'aHaivlil ~l IIpa3oi16E:':"'i ~:KOHOi'vj}IRO.~ :: =.:. 8;~lcI~0:.:.L-,,6,r;;e f~' ;-;-;-,7 •

:.:: TaT!:l.. i .l.v. .=CTOi.ili:ill-.::I C;:6':':: ':'3 '::;""T.i'I~0;:.j~;':2aHliiI

?OCC::.i:.~(;_.oro 3HeG~:\c:Horo ~i;ejio,:,pacw:e

.aoro ~c.a:::a :=He'procj8pe:::eli~Iii na ~e;J;a-

.1.. CC:-i02~" 4:CTO'lli:::-~':::,: ';OP~.j1ifC:3'::':::::H ?OCC~iC~.,,8ro .3ne6i·::~~~:;:':iOro
... <s;~~o:;aC~1eBOi:"O :::: :-:;:;;20 ::'~ie;.::'.:::. ~ epe:~\eH::'i .:3..:ii;.iTC.:J:-r:::rCw~eH:::'.1: :::: 2,:];-

~e ' I'iU- 0 -:TUoI'o ra3!:l ""a3 '7""'~ .~ ..,.,t"' .• ··t.Tx' ""'OII,.;""-'''"::.l:" CypCOB ,1 J::' }J ........ ...., .,j oJ .1._, ...".u~na • .1. ....~,j
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~•.:reK'I'..:~ ••-:::' ::,-



I

i
•

1

w lIl--bjLc.,la•• ,LJ.1. .... ,~ 'l'BY 10~.,iA C'l'iiuU.K •

..;. ~"..t-'Y l'Hi.;~i M;i.\J1{jtiih&l,Jll lyopj,mpOBSIi.Ll ,,\..I-';l. H .• GI\OP~) l:lidUrv)lit\6TEG1'v
.v.;.c/i'lj 3,GJH.3Boro 'liOli,.LJ;i.;." v.,c.;J;'ll.JCUE:i}!G~I,6ia.Lil ",LJLu,JJ.l;,I:

il) uT'il1CJI8HUji B J:"ct::ll,h",.t'v u·... l.:~ .J];O CjiV 0'1' 1l0C'l'Y n"l;:,ii ••• l Dl.J ijii:E;
jru,ij,;i\8THUe HHB8C'1'lill,uuHHi.l.-"'8 'lIUH.llll jl;nIH~iCl'I.;;1-'G1Lj 1.1. bc,iJ,OI.JC 'I'D;

u) ruIa 'l'8jli:Jd n.l-'~,Ll,[jl, •.l..i.::::'':,H, OCYlileC'i'EJIJic;hJuo;;; U lH.,iJ,G 111'G~Y Ci,jOTpeHHliX
~~JiHjj..; ~.'::4hOHUj;j .ill H01)hJi:.l.'!'illi!u..il,Jn ctli.'.I.'W"il ,;~,H1 ..1.l,'H'J. sa H6Pbl.i,kluEdJlbHOG
d';1iOJI130Bam·'18 'I' OWHl:01l0-vm·llu'i'utJ.eCh.l:A l·GCjF.: Db;

B) LJ;c..!GLill.... 'J ... :i.~u •• ':'ll ...i..l lI~0,IUilJi.wil'h.l1 u 0 .l!raHi.i:Sd.u;JcI..~ 1-,8.30BOrO
AapaKTepU ,IVLH ldsyaoo'rKH 11 ifSrOTOBJI8H,lJi vriE:ivroc(jeperaIOli.\SrO odopy
,J.J,01W.HiUi ;

r) .n;OUPOBOJI:bHble BSHDCU r..Jpl'I,lllIqeCldl.ti. u \li ..,,;j~1"i8CKil;..c AliU, He 00
JlaraelvJ1i6 HaJIOraMH;

,ll;) rrpJifOUJI:b (~OAO,l.i,), liOJlyqaehJaii :0 yo:JyJl1.l'ii'l'E: ,.LJ;cS.1.'l'8JLbHOCTU
\;'~'yy 'ti.'l'Y 1) YrrpaBJIeH.liA ~1i\;;1JPoGue1)8j.~vH~1t;hJ.

J. A~;JUH¥lCT'pCW;j,i~i 1Jt;(;11.Y0JIHi\. (6 COCT'-W:3t:::; .r'0cC; ....~~~J.-.(j.l '.rt-,46paU1Hl),
i:l'::1cB H OOJIaCTe~i POCCHll, l' .,,10Ch:DLI H Gct1i.h.1'-ilt:T6POY!)l'u np6,1.i,uC-
i' ...B.iJ.HE:TCH IIl;aBO no (; uJ.,,1~.0 ,,j~illnil'" G 1,jI:,;ClliLll.m UlJ.l'~il~.;J," YfI1Ji;..B.JI6H1Irl
"l.i~O,lJ,OflGJlLSOB8.HH0J.; ~1(;lJUJ1.LJ,,J.~u 1'L A,Ii,1 '.:,ul,I""l dua.!iJcl.d l·\;,J. ..J.Vu::.wIJ,tilL-:
"uii,lLCiJ ~Hel.I'O(;Ul"'lh",,,.udu.. 'J.,-,VJ:L cl..lv"u";,, L; \, ,_".L ...... ".0JI0L'J..i.rl~ljhJo.~~ '.l.,OH,LJ.u.w.

-J:, !Iij1 rr8p8"i~.LCJicil~"Jo! Gl.u,Li,Vi'b iJ 1·ul;0 "Cl:li"! LIlG(J,'J,4i•• vl.l.i.C 1 •• t.:.iD:OT-
~~c.:.J:t:bO.! 'A.on,IL ~liC..t-'J.",:;,)I;l..il,."diILl B .tJGL'HlJU l.:.tlLll: 'l,vLl,UU dO lo:QC'l'Y llS:XO;.'-
._'-i-: ...... LJ 8....Ji}iiJi 'I.'Ij",'l, 01.r.....r;UoJ ....... ,..~~•• H ..... fi1-,-",--,I,.v 1\ .. l ":U/~' i:. '.\:v,LJ,u.!:-';;.wl1iiU.1
.:.U1;,4 ;:";ic:proc0 61JC;.\Gii1I.... -Jl,',~.

J. OCHOBHue llan'p&:OJH;;l1~.l.d J.'lCilOJII,SOiJ:...HUi! POCCUhCh.U.I.'G BHeOIO,l~-
::.lj ...01'0 ,,,L,;,iO'l'YG.CJWbOr0 ,;.-uH~~8. ~H01-'110Lu'--1·u''''-'~'''''1 1l1).l...v0,i..i.i:;liU i..:. .IJJlO;.:a
it.!., U FGCCIlllChOl.J .bii"u!",~...... .l.uU•.• ";,,, ••,0'.1 v40.Lc.. __ UI" 'J.:'ull,L.,u ;;'.Hci1J.i.·uc06l-GJt\6H1~j •
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BEsrAVA'lAlJl~COpy

.'.ur;.l.l_u., • .l" ...:.- .... '-=JH....... LH.J ••GiiUJi,oduL'.H...... ,,, l;/:,,-,,u,v'.l.'_ • vL"';._.'n.v. v ~nc-

.~,lJ,..hl..r. ~ .. UPU l"V....~U l·lJ.:A.G';'!~L.Jvl d ":'lu1lrL..i,__ \". !.~l./~ u,. u0.i,\.;.I.LL;ll4..J..,il u~J L~\.J .. ,-,",,~.dl.. 'i~ iL.l ...... -
... v"ll~ilil.d ~)lJl..JtJT, LJU1J ...... ...;),·1.J..:.lllUW.a4 ... .ll,_~L.J._'-'vl.i...",(ri;l,dd l' .....i~~~.J...,.L, .L uCj',.LI.,ctt-'8·~'.3cr

~L.\... .:... .....~L ... G UL;U-U~.t:.U.\.lJl:.il.:.l.\Jd.tV .J. ~l.<i 1:.J.~ .L\.l.../ll..L l \ L ."'1"',) hJlq.J,L.;; .i. ~~j ,...,L.l'~ l.']Jt.".;LiiilJI,,;

,',
l.,.;Je

0CY~GC'.I.'~-'~.,lJ.ul~lL "V.i."..dl1~:~.'i.j, ..:i no ;;HGfI'O

C;GG1JC;•..:eiuuu H IIP0Jr13B0.lj:r1ll.\h~ \;;H8}JfO:;'L"':G

Hu,,,li'iHy Iv Il.f.iO.IJ.Y i\lJj,liIJ

1. ,.u.!1.r1 1Il-,t;iMPH.ii'l'I1ii-lll-,0113BO,l.(Jri'l"t;;JltJH U liU 'lf6 JUr:L'eJ1t;;i'j, ;;"Heprocds
lvl·_i.L'w':'Gl~O oJoPY).(Ol3alHUi Y(;·.I.'-l.HdBjlill3i:l.1\J'l\':11 L:Jiti,J.l,Y10li1~ie .librVi.'il :a HaJIOrO
VUJw;n:e HUH:

;;l.) f1u.1.J;.iib;j{amaiI HaJlOl'O o OJIO.lil:eHiilv l1,PliUWLb IIpS,lI.L1plLiTJLi-fIYOll3BO,nll
iCJU1 ;"HciprocJ8psraWl.J.lero 000pY.il.ObaH.Io.fJ1 ~i rrpiUopOB yl,j6HDWaeTCH Ha
llOJIHylO CYIVfMY 3a~l.'paT nye,Uf1,lJ.HriTlliI 110 nO,li,I'OTOBI\G ~I OCBObHlI10 np0113
t:LJ.4GTB8. HGBblX ;;'HbPPOoKuliU,.j~.lli!,;~~ '-iu,1(UB HljO.1C,Ylill;IUI (Y.JJ:8,iiLEUS paCXO.IUil
;..iit;,l.Jr01-I.:HJY,1JCOB Ha ea fl.J:.lO.lr.l.~bu,J..i,CTBO COU'l'BeTc.:'l·bYiV'l' HCi1-.crreK'nIBHW'iJ
G.':..l11,J-i,,;J,1,1'ai,1 WIllI HIDKS YC'l'aHul.:lJiSHHhlX CTaH.uCJ.~TO:U II..: ~i COXpaHeHI111 I1JUI

, " \
>J .IJ'iW8HUlI IIO'l'peO~IT\';;jIDC.t\l:J..X CBOllCTb), .... 'l'8.KJii.8 H& OCBoemi~ HOBOll

~ \j~;.ii •.l.r.:ll H '.·v::.HOJror1iH, GGjlu CHH oJeCLltf'i1lli.:l.!v·.I: rO~OBOH ;:dib}JrGLI-qeCl~}lil
;;"lAio\Jh.l :u ;;'i~OHOi.jHKe He l,jv.~vd ,I.(BYhlICi'I'fW.l. l. 1':..l3ivJepa HCtJ10rGr.u~l JIDrOTU •
.!uJIJ ';t;HHbi.i L,lJal\TIFlG(;K~l ~l..W}eh'l' ~u,'l•••"h Ul.J,JJ,(l'Dc}i~.\,LJ,::"l'LG.li ,1.J.OKyi,Jl.H1'J..i11HO.
II l' v,..i,il,h-Mi. •••L'imi-IIOr.i.'J!G"'; •• .l'l;J.i.Ji;.i.. ;;,Hc;1-,i '00 d 1Jv i.'~.."L.\t;.. l't:NL.h~i i11··~. II O,ll?Dep
"","d ••u"..:,ri:1Hd.i.o'l~~ 0.J.M~Ll.o~l C.'iJ':M.:L,1 i'U,,"';UJ.'i tiu Qi1L01J.1. ".I.·i-l'1\:.iGi·~(}j·,Y .•. ·"L(301Jy;

u) Ji ,;,:.;Ji.8;1:a.~b.JI ••. .Jl o i.' 0 UUJ1U"." llwv il1·.NllJ. _ Ii~6AiI1J'.l.>.l•. 'J.l-iIO'l'.J:...G u .~TeJI.;·i
~li"'1~~·C;~0oflGI':"':"'.J..,bro OUU}'J, .. u.t3i:1H.lt.Ld .j, 1[, u,-ILJ1'UL. >,j,~H.bul.:.1.8iC,.l •.. 1 Cybl,jy
::'",.:"' ... ii:..l OCD'· GH1iS HuBO~l TSXHItI10J. ,J. 'fe"...,HuJiOPj,.ni Ha rrSpHO,Ll, EO.,t.il,Ji:l.cElB
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CTaTDR 28. ~OMneTeHURR COBeToB HaponHHX ~e~JTaTOB ~paeB,

06~aCTeH ~ ~yr~x anMHHECTpaT~BHo-TepPMTopll

~HHX enHHEU B od~aCTB 3Heprocdepe~eHER

BeneHEID COBeToB HaponHHX nerryTaToB KpaeB (o6~acTert) II npyr~x

anMBHECTpaT~BHo-TepP~TopB~HHX enBHEU B o6~acTB 3Heproc6epe~eHTIR

rron~exaT:

a) KOOP~HauBR H KOHTPO~ neRTe~HOCTB rrpe~BRTBn IT opraHE
3auB~, HarrpaB~e~ Ha o6ecneQeHEe PauBoH~Horo HcnO~30BaHBR u
3KOHOMHOrO paCXOnOBaHBR 3HepreT~ec~x pecypcoB B Kpae (o6~acTB)

B npyrBX anMEHECTpaTBBHO-TeppBTOpB~HHX e~HEuax;

6) OpraHE3~R paspa60TKB H yTBePEneHEe nporpaMMH 3Heproc6e
pe~eHER;

B) WOpMEpOBaHEe MeCTHHX WOHnOB 3Heproc6epeXeHER H onpene~e

REe nop~a ~HaHCBPOBaHDH ue~eBHX nporpaMM no PauEOH~HOMY llC
ITO~30BaHEIDH 3KOHOMHOMY paCXOnOBaHBID 3HepreTB~eCKHX pecypCOB;

r) HarrpaB~eHEe neRTe~HOCTB npe~BRTHK, pacno~oxeHHHX Ha
TeppHTopBE KOHKpeTHoro COBeTa HaponHHX nenyTaToB, BHe 3aBBCBMOC
TB OT HX nonqHHeHHocTE, ITO pa3BETBID MaTepE~HO-Te~eCKOR 6a3H
3Heproc6epe~eHER, BaHB~eHEID B pe~SauBB BX nOTeHUBana;

n) paCCMOTpeHEe B03MOEHOCTB CHE~eHEH 3HeprOeMKOCTE rrponyK
UHB (pa60T, yc~) E npBB~eqeHEH HeTPanBUEOHHHX B0306HOB~eMHX

IT MeCTHHX, Hene~UETHHX BEnOB TO~Ba H 3HeprBE rrp~ paaCMOTPeHEB
rrpoeKTOB COUB~Horo H 3KOHo~eCKoro pa3BETBH perEOHa;

e) ~OpMHpOBaHEe CTPYKTypH ynpaB~eHER 3HeprocdepexeHEeM B pe
rHOHe;

~) paCCMOTpeHEe BOSMOZHOCTB II onpene~eHEe ITopanxa BBeneHER
rr~TH 3a npaBO EcnO~30BaHEH ne~EUETHHX TO~BHO-3HepreT~eCKBX

pecypCOB (He~TE B He~errpO~TOB, rasa E npyrmx, ne~UETHOCTD KO
TOpax n~ naHHoro permOHa orrpenenxeTcR permOH~HHME 3HepreT~e

CKBME KOMECCBRMB);
3) onpene~eHEe nonO~Te~HHX YC~OBBa no nopHnKY npBMeHeHEH

anMEaECTpaTBBHHX E 3KOHo~eCKHX CaHKUE~ 3a HepaumOH~Hoe Bcno~

30BaHEe B He3KOHOMHOe paCXOnOBaHEe Ton~Ba E 3HeprEB, BCXO~ ll3
?OCcDftcKoro 3aKOHOnaTe~CTBa.

MeCTHHe COBeTB Haponaax nerryTaToB B paMKaX CBOEX rro~oMo~H

MOryT ocymecTB~TD E BHHe ~HKUEB B 06~CTD 3Heproc6epeXeHER,
He rrpOTnBope~amme POCCE!CKOMY 3aKOHUnaTe~CTBY.
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CTaT:bR 29. ~HKIDIII I:JCnOJI.ImTeJThifdX OpraHOB YITpaB

~eHER B o6~acT~ 3Heproc6epe~eHHR

I. ~~HKUZE ~CnOJI.ImTemHHX OpraHOB ?OCCEHCKOH ~e~epauEE, pe
crry6~K, BXO~~X B ee COCTaE, pecrry6~KaHCKHX MEHECTepCTB ~ Be
.1l0MCTB, aIIMJiJHECTPa.II3H KpaeB, 06JIaCTe.t1: (OKpyrOB) POCCI:JII, r. _,IOCKB
M CaHKT-ITeTep6ypra B 06JIaCTll 3Heproc6epe~eHER rrpEBe~eHH B ITOJIOXe
o C~CTeMe yrrpaE~eHER 3Heproc6epexeHEeM Ha ¢e.1lepaJI:bHOM H perEOH~

HOM ypOBHRX.

2. ,llM pea.JllIsamUJ nOJIoxermit HaCTO.HIIIerO 3aKOHa ~ rrpoBe~eIrnR

rocynapcTBeHHo~ 3Heproc6eperaDme~ rrO~TIIKH C03~aIDTCR ~enepaJI:bHHF

opraH yrrpaBJIeHER 3Heproc6epe~eHEeM ~ perIIOHaJI:bHHe 3HepreTE~ecK~e

LCOMECCIIE. llx lIOJIHOMO't1ER YCTaHaB~BaIOTCR HopMaT~BHI::lM3 aRTaME, yTB
~aeMHME COOTBeTCTBeHHO ITpaBETemCTBoM POCCEB, pecrry6~K B ee c
CTaBe B MeCTHWvm opraHaME yrrpaBJIeHBR.

PASliEJI YI. HAUSOP SA PAlUlOHA.iThHcilVl HCIIOJIb30BAlillEM i1
3KOHOfv!IfclI;;i PACXOJlC3AHHEM TOII.J]}!BA VI 3HEPI'llli

CTaT:bR 30. rocynapcTBeHHH~ 3HepreTnqeCKMH ij~sop

I. H~son sa na.II30H~:bHHM HCnOJThSOBaHmeM M 3KOHO~~ nacxo-. - -
.1l0BaHEeM TOnJIEBHO-3HepreTBQeCKEX pecypcoB B CTpaHe, BK~qaR Bce
BEnH TOlIJIEBa, rrpO~TH HX rrepepa6oTKB, 3~eKTp~ecKYID ~ TenJIOByro
3HeprBID M BTOpB't1BHe 3HepropecypcH, ocymecTBMeTcR Cosn~~ ITpH
ITpaBMTemCTBe POCCEH OpraHOM - rocY.1lapCTBeHHHM 3HepreTR't1eCKIIM
H~30POM,~JIE e~Ho~ cJIYX6o~ POCCEE lIO 3HepreT~ecKOMY H~SOpy.

rocYnapcTBemm:a 3HepreT~ecKBI H~30P BMeeT CBoe~ S~a't1eH

06ecIIStrnT:b co6JmlIeHEe BceME rrpelIIIPlIlRTlIlRMD (o6~e~HeHBRME), opra
HB3ar:nIRME, y-qpeJK,IIeHBRME H rpaJitIIaHaME yCTaHaBJIEBaeMOro lIopRlIKa I:J
rrpaBZ~ lIoTpe6~eHER TOnJIEBHO-3HepreTB't1eCKBX pecypcoB rrpE EX rrpOE~

BOlIcTBe, TpaHCnopTBpoBKe, IIepepa6oTKe, rrpeo6pa30Bamm, xpaHeHBE
B nOTpe6~eHBII, a TaKZe Tpe60BaBEH K EX PauEOHaJI:bHOMY ECnOJTh30Ba
HBD E 3KOHOMHOMY paCXO,llOBaHBD C 06H3aTeJThHHM 06e3BpeEBBaHEeM B
YT~JIESauEeH OTXO~OB.

2. 06~eKTH, ~HKUHB E rrpaBa elIlHoR C~6H POCClIlE lIO 3Hepre
T~eCKOMY Ha.IISOpy Ha ~e~epaJI:bHOM B per~OHaJI:bHOM ypoBHRX orrpe~e~e

HH B IIoJIoxeHEE 0 rocy~apcTBeHHoM 3HepreTH't1eCKOM Ha.IISOpe, yTBep
~eHHOM ITpaBETeJThCTBOM POCClIlE.
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3. ?ellIeHII.H, rrpMH.HTble opraHaM11 emIHoH CJIylitdbl ?:]cc~m :IO 3Hep
reTl~ecRoMY Han30py B P&~ax CBO~X no~oMoqzll, Jrrpene~eHHHX 3T~M

IIoJIoxelmeM, .'D3JIRJOTCJl Od.H3a-r·eJI1>HblMm JIM MCIIOJIHeHB.H BceME BJIaJIe.Jl1l
UaME 3HeprorrpOM3BOJIRmerO ~ 3HeprORCnO.Jl1l3yromero odOPY~OBaHE.H B pe
CrrydJIRKax B COCTaBe POCC~~CKOH QeJIepauzH, Kpa.HX ~ OdJIaCTSX, r.
:,IOCKBe M CaHKT-ileTepdypre.

4. lIpH opraaax rocy~apcTBeHHoro 3HepreT~ecKoro Han30pa neH
cTByeT 3Hepre~eCKa.H 3KcnepTH3a, pa60TaIDma.H no KOHTpaKTHott C~

CTeMe. B ee ~B BXO~T rrpoBeneane 3KcnepT~3H 3HepronOTpe6JIe
HEH BO Bcex c~epax 3KOHOMEKB CBJIaMZ CneUDaJIDBHX 3KcnepTHHX opra-

}

HE3auni Ha ~eJIep~HOM M per~OHaJIDHOM ypOBHRX. 3HepreTB~eCKa.H 3K-'
cnepTB3a ocymeCTBJIHeTCH 3KCnepTHHMB nonpa31IeJIelmHME.

CTaTDH 31. OdH3aTeJIDHOCTD rocy~apcTBeHHoH 3HepreTH
~eCKO~ 3KcnepTB3H

rrpOBe~elme rocy~apcTBeHHo~ 3HepreTH~ecKo~ 3KcnepTB3bl B ~aCT~

3Heproc6epe~eHHH nBJIHeTCH odH3aTeJIDHHM B rrpouecce BHBecTBUBoHHOR,
yrrpaBJIe~eCKO~, X03HHCTBeHHOH ~ npyroa lIeHTeJIDHOCT~, CBH3aHHott C
JIOd~eH, rrepepadoTKott, TpaHCnOpTHpoBKOH, xpaaeaneM , rrpO~3BOJICTBOM

H MCnO.Jl1l30BaHmeM TOITJIRBHO-3HepreTzqecKZx pecypCOB B MaTepHaJIDHOM
rrpOM3BOJICTBe ~ c~epe YCJIYr.

ITOP~OK rrpOBeJIeHHH 3HepreTzqeCKOH 3KcnepTH3H H ee od~eKTH

orrpeJIeJIHIDTCH opraHaMm yrrpaBJIelmH 3Heproc6epe~eaneM Ha ~enepaJID

HOM M perBOHaJIDHOM ypOBHHX.
ilpenCTaBBTe~ rOCYJIapCTBeHHott 3HepreT~eCKoH 3KcnepTH3~ ~Me

IDT npaBO deCnenenHTCTBeHHoro JIOcTyna Ha 06~eKTH, rne ITPOBOnETCH- . -
3KCnepTB3a.

CTaTDH 32. OdH3aTeJIDHOCTD MCnOJIHelmH rrpeJIIIncaaztt
~ 3aKJImqelmH rocy~apcTBeHHo~ 3HepreTH
~ecKOa 3KcnepTB3H

3aKJIID~elme rocy~apcTBeHHoa 3HepreTzqecKoa 3KcnepTB3H nOCJIe
YTBe~e~H perMOHaJIDHHME 3HepreTB~eCKZMD KOMDCCHHME RB~~eTCH

06H3aTeJIDHHM JIJIH MCnOJIHeHEH Ha rrpennp~HTBHX ~ B OpraHB3allZHX pe
rHOHa.

OTp~llaTeJIDHOe 3aKJIID~elme 3HepreTB~eCKOR 3KCnepTB3H HBJIHeTCH
OCHOBaHEeM JIJIH M3MeHeHE.H rrporpaMM B rrpoeKToB B COOTBeTCTBH~ C Bbl-



32.

30naMZ 3KCnepTHS~.

ITo~o~Te~DHOe 3aK~~eHEe 3KCnepTHSH SBXHeTCR OCHOBaHEeM ~.1R

YlIOBJIeTBOpeImH xOlIaTaiiCTB nOTpe6zTem 3HeprOpeCypCOB 0 npe.n;OCTaB~

JIemm eMY cyOCZ.zm:a, HaJIOrOBWC H gJ1JHaHCOBO-KpelmTHHX m,rOT sa cqe~

cpe.n;CTB gJOHlIa 3HeprocOepeXeImR.

PeaJIBsaumH rrporpaMM, npoeKTOB H pemeHEtt no BHenpeIm~ 3Hepra
eMKEX rrpOneCCOB oes nOJIO~TeJIDHOrO 3aK~~eHHR 3HepreTHqeCKO~ 3K
cnepTHSH H aYlIHTopCKOH rrpOBepxz Ha COOTBeTCTBHe rOCYlIapCTBeHHHM
cTagnapTaM H yCTaHOBJIeHHHM HOpMaTHBaM no pacxony 3HepropecypCOB
sarrpemaeTCH.

PemeHEe rOCYlIapCTBeHHott 3HepreTnqeCKOH 3KcnepTBSH MoxeT d~T:

OO~OBaHO B perHOHaJIDHHX 3HepreTxqaCRBXKOMBCCBBX, B ~nepaJIDHO.

3HepreTHQeCKOH KOMHCCHB, B ApOHTPaxHOM cYlIe.

PA3JIE.JI YII. OTBETCTBEHHOCT:D 3A HAPYIIIEmIE 3AKOHO,ILA
TF...JThCTBA OE 3HEPrOCEEPEJKEHIDI

CTaTDR 33. OTBeTcTBeHHocTD sa HapymeIme SaKOHo.n;aTe~CTBa

00 3HeprocoepexeHHH

HapymeHEe SaKOHo.n;aTeJIDCTBa POCCRH 06 3HeprocOepeXeImH BJIeqe~

sa coooH yCTaHOBJIeH:HYIO 3TBM 3aKOH0M, lIPyrBMH SaKOHOnaTeJIDHHMJiI 8K

TaMZ POCCHB B pecnyoJIHK B ee COCTaBe umcumnJIHHapHYID, rpaxnaHCKYID.
anMEEECTpaTBBHYD H~ yrOJIOB~JID OTBeTCTBeHHOCTD.

OTBeTCTBeHHOCTD sa Hapymesne SaKOHOlIaTe~CTBa 06 3Heprcc6epE
~eHEB HecyT JIHna, BBHOBHHe B :

a) HeBaITOJIHeImH yCTaHOBJIeHHHX Tpe60BaHHH no rronnep~~ ~

rrOBHmeHE~ Te~eCKoro ypOBHH 3HeproHcno~sy~mero 060PYlIOBaHHH ~

CHCTeM 3HeprocHa~eHHH, ooeCne~HBaIDmerO COOTBeTcTBHe rroKaSaTeJIeH
3HeprOnOTpeOJIeHEH YCTaHOBJIeHHHM CTaHZIapTaM;

6) OTKase OT rrpenOCTaBJIeHEH ~elIep~HHM H perBOHaJIDHHM opra
HaM ynpaBJIeHBH 3Heproc6epexeHEeM, B TOM qzCJIe 3HepreTB~eCKBM KO
MBCCHHM, rocYlIapCTBeHHOMY 3HepreTH~eCKCMY Ha.D;SOpy, rrpaBJIe:m~ Poe
eH~CKoro BHe6~~eTHoro MeXOTpaCJIeBOrO ~OHlIa 3Heproc6epexeHBH H
BX nonpasneJIeHEHM COBpeMeHHOH H nOJIHott HH~OPMaumH, a T~e BCKa
~eHEH CBeneHEH yqeTa H rocYnapCTBeHHOH OT~eTHOCTB no 3HepronOTpe
6JIeHB~;

B) HeBHnO~esnB Tpe60BaHEn e~Horo rocynapcTBeHHoro 3HepreT.
qeCKOrO HaZIsopa no BOnpOCaM, OTHOCRmHMCH K ero KOMneTeHUHH;

r) HapymeHBH Tpe6oBaHE:3: 38.KOHOnaTeJIDCTBa POCCIUI rrpH rrpOBe.us·

'l""
""d1..•id":_.~....~-------~~_....:-_-------------------



~n 3HepreT~qeCKOH 3KCllepTTI3~, 3 TOM ~nc~e B rrpenCC~aB~effil~ ~e

3epHOll ~H~OpMauDn ~ ~mTepnanOB 3KCnepTE3~;

n) rrOnrOTOBKe rrpOeKTOB CTpOnTe~CTBa HOB~ rrpenrrpnRTn~ n 3na
Hn~, 3anO~eHHHX C HapymeHEeM CTaH~apTOB 3HepreTn~eCKOH 3~eKTnB

HOCTH;

e) ~nHaHCllpOBaHEn, CTPOllTe~CTBe n BHe~eHEn B rrpon3BO~CTBO

HOBOH TeXHo~orllll n 060PY~OBaHER, BarrycKe rrpo~uzn, He OTBe~aID

mnx Tpe6oBaHEffi~ CT~apTOB B 06~aCTll llOTpe6~eHnR Torr~BHC-8Hepre

Tn~eCKnx pecypCOB n He nMeIDmnx llO~OXBTe~Horo 3aK~eHnR rocy~ap

CTB8HHOH 8H8preTn~8CKO~ 8KcnepTll3H;
E) HapymeHnn YCTaHOB~eHHHX Tpe60BaHna K 8H8prOllOTpe6~eHEID

rrpE rrpoeKTllpOBaEEn, CTponTe~CTBe, peKOHCTPYK~n ~ 3Kcll~aTauzn

coopyxeHEH, TpaHCrrOpTHHX cp8nCTB II ~yrnx 06~eKTOB, rrpenrrpllRTlla;
3) HepannOH~HOM nCnOnb30BaHnE Ton~Ba II 8Heprnn, BHPaEa

IDmeMCH B CHCTeMaT~eCKOM rrpeBHmeHEll YCTaHOB~eHHHX CTaHnapTOB Ha
rroTpe6~eHEe 8HepropeCYPCOB, n HapymeHEn npyrnx cymecTByromBX TPe
60BaHn~ K 8KOHOMHOMY nCnOnb30BaHnD Ton~Ba II 8Heprnn;

n) HapymeHEn CpOKOB BH8CeHnR ll~T8xe! 3a HepauBOHanDHoe nc
llO~30BaHne TorrnnBHO-8HepreT~eCKnXpecypCOB;

K) HeBHllO~eHEn paCnOpREeHEH OpraHOB, ocymecTB~mnx rocy
~apCTBeHHHn Hall30P B U8nax 8Heproc6epexeHBH, a TaKXe C03naHEn
llpenRTCTBHH ~ HOp~HOa pa60TH rrp8~CTaBnTe~eH 8TnX opraaOB;

n) YHnX8ann ~8CTH n ~OCTonHCTBa paOOTHEKOB, ocymeCTBnEDmBX
Han30p 3a paumOHaHDHHM llCllOnb30BaHneM TO~BHo-8HepreT~eCREX

p8CypCOB, rrOCHraTe~CTBe Ha llX ~3HD n 3~opOBDe.

3aKOHO~aTe~CTOM Poccnn MoxeT 6HTD YCTaHOB~eHa CTBeTCTBeH-
HOCTD n 3a ~yrne Hapym8HnR 3aKOHOnaT8nbCTBa 06 8Heproc6epeXeHEll.

CTaTDR 34. OTB8TCTB8HHOCTD IDpH~~eCKmX n ~3n~ecKnx

JIliU

I. iO'pn.I1Ji)~ecKne II ':pn3~8CKB8 Jmua 06R3aHli B03MeCTnTD ym8p6,
rrpl1l-emH8Hmdt JlJMH B pe3YJIDTaTe Hapym8HnR 3aKOHO~aTe~CTBa 06 sHep
roc6epexeHnl1l, B llop~e n pa3Mepax, YCTaHOB~8HHHX 3aKOHO~aTeJID

CTBOM POCCJlJll, He3aBJlJCllMO OT pa3Mepa ~~araeMHX CaHKUJlJR.
2. I1pJlJMlHeHEe M8P .I1Ji)cunnJIl1lHap......gOH, a.rr;MRHBCTpaTllBHoti n;m yro

~oBHoa OTBeTCTBeHHOCTn He oCB060xnaeT BnHOBHHX OT B03MemeHER ymep
6a, rrplRllHeHHOro lltm B pe3YnbTaT8 HapymeHER 3aKOHOnaTeJI:&CTBa 06
8Heproc6epeXeHJIJll.

J..----......~ .I :



34.

3. ~O~ocTH~e .1Jua R CITe~a-~CTH, BMHOBHHe B HeBHllo~eHD~
TpeOOBaHMH s~eRTzBHoro HcnO~30BaHER TOIT~BHO-SHepreT~eC~X ;6
CypCOB, OOR3aHHOCTett ITO ITO~e~ro H nOB~eHRID TeXHHqeCROrO JPO
BRR SHeprOBCnO~3yromerO 060PY~OBaHBR B cnCTeM SHsprOCHa~eHBR,
RCR~eHBE CBe~eHEtt yqeTa H o~eTHOCTH ITO SHepronOTpeO~eHMro, Hecy
rp~aHCRYID, ~HBCTpaTEBHYID Z~ yro~OBHYID OTBSTCTBeHHOCTD B co
OTBeTCTBZE C saxoHo~aTe~CTBOM POCCEE R BXO~X B ee COCTaB pe
crryOJmR.

4. ITPSmrpBRTER (od'De,IIHHemIR), yqpeqemui, OpraHB3a.rmn OOR
3aHH B03MeCTET~ ymepo, rrpuqBHeHHai HMH B pe3Y~TaTe HapymeHBR sa·
ROHo~aTe~CTBa 06 sHeprocOepeZeB2E.

ITo rrpe,IICTaB~eHEIO ~,IIepa.JI})HmC OpraHOB YIIPaBJIeHBR E H8JI30pa B
OOJIaCTZ sHeprocOepeZeH1i!IR MorYT HaKJIanHBaT~CR SROHOMB~eCRES CaBK
umn B COOTBSTCTBEE C ~eaCTBYIOmHM 3axoHo~aTe~CTBOM POCCEE 0 Ha
HeceHBE ymepoa IOpE~eCKEM B ~E3zqecREM ~uaM.

5. Onpe,IIeJIsHEe COCTaBa a.,n;MBHBCTpaTEBHHX npaaoHapymemut H np
cTYITJIeHEH B oomcTE sHeprocOepexeHER:, nop~oK IIPEBJISqeHBR BHHOB
HHX R anMEHBCTpaTEBHOa E yrOJIOBHOH OTBeTcTBeHHOCTE sa HX cOBepme~
BEe YCTaHaB~B~TCR anMEHZCTpaTEB~ H yrOJIOBHHM 3aKOHO~aTeJIDCT
BOM Pocmm.

CTaT~.R: 35. OTBeTcTBeHHocT~ rocY,IIapCTBeHH~ OpraHOB
MeCTHoro CaM0YIIPaBJISlmR:

ilpE HapymeHEB 3aKOHO~aTe~CTBa 00 sHeprocOepe~eHEz ymepo,
rrpuqHHeHHblH B pe3Y~TaTe HerrpaBOMepH~ pemeHlllH, ~e~cTBEa RJm oesu

~eHCTBE.R: rocy~apcTBeHHHX OpraHOB MeCTHoro CaMoyrrpaBJIeHllR, B03Me
maeTCR BMJa B ITOJIHOM OO'DeMe rrpemrpZRTHRM, yqpex.ueHZ.fIM, Opr8.HE3a.I:I;Z
EM z rpaEnaHaM 3a CQST COOCTBSHHHX cpe~CTB.

PA3.IIEJI YUI. 3HEIllHE3KOHOMvREG:.(J\H ,llERTE.JIH10CT:b B
OEJIACT'A 3HEPrOCEEPEmOOI

CTaT~.R: 36. YqaCTZS POCCEE B Me~HaponaOM cOTpy~ecTBe

B OO~CTZ SHsprOCOepSlteHHR:

I. POCCZR rrpzHBMaeT yqacTze B MsJIt,IIYHapOnaOM COTpY,JIIDI"l:1ec':'Be
B OOJIaCTH sHsprocoepeXeHBR: Ha rocy~apcTBeHHoM z OomecTBeHHoM ypo
BHRX B COOTBeTCTBHM C 3aKOHO~aTe~CTBOM POCCHZ H Me~Hap0nHHM
rrpaBOM.

_ ..J,..-----~.,....--------



:2. ?,)CC~.H: OcymeCTBJl.ReT :,1epor UO ?a-3BHT:IKl ~I y:~perr,;rem!IO ~,!e::m;'l

~apo~~oro COTpYnHDqeCTBa 3 Od~aCT~ 3Heprocdepe~eHD~ C ~yr~Mn

rocy~apCTBaME, a T~e B paMKax neHTe~HOCTH no pa3BHTHID 3Hepre
THKH M 3Heproc6epe~eaE.H: OOH H OpraHH3~tt, BXO~X B ee CHCTeMY,
npyrHX rrpaBHTe~CTBeHHHX ~ HerrpaBHTe~CTBeHHHX Me~HaponHHX OD
raHE3auHH C yqeToM OCHOBHHX rrO~O£eHEH ZBponeHCKOll 3HepreTE~eCKOH

XapT!2lH.

CTaT~H 37. CTHMY~pOBaHHe HHOCTpaHHHX HHBecTapoB

MHOCTpa.mrnM IOpH.rm~ecKHM H ~HsB~ecKHM JmUaM, yqaCTHEKaM COBMe
CTHbrX rrpennpHHTHH, ocymecTB~~M rrpOHSBo~CTBeHHYD ~e.H:Te~HOCT~

II BK~anHBaIDmBM CBOH cpe~cTBa Ha TeppBTopHH POCCHH ~ HMnOpTa H
BHenpeHER 3HepreTH~ecKH 3~eKTHBHHX TeXHo~orHH, rrpe~TaB~TC.H:
H~orOBHe ~rOTH, rrpe~cMoTpeHHHe ~aHHHM 3aKOHOM.

CTaT~R 38. rapaHTHB JlM HHOCTPa.HmlX HHBeCTHImH
B 3Heproc6epexeHHe

EM o6eCne~eHEH rapaHTBa ~ HHOCTpaHHHX BHBeCTBIma B 3Hepro
c6epexeHEe JlO 50% BX o6~eMa rrpB HacTynneHBB ~OPC-MaEOPHHX 06CTO
.H:Te~CTB POCCHaCKOMY BHe6~~eTHOMY MexoTpac~eBOMY ~oany 3Heproc6e
peXeHER rrpeJlOCTaBMeTCH rrpaBO COSJlaBaT~ Ha aKIJ;ZOHepHOH OCHOBe CTPa

XOBOH B~T~ ~OHJl.

CTaT~R 39. 06RSaHHOCTb HHOCTpaHHHX IDPB~ecKBx Jmn H
Jmn 6es rp~aHCTBa no c06~neHBID 3aKOHOna
Te~CTBa POCCHB 06 3Heproc6epeaeHBB

11HocTPamme ropB,mrqecKBe Jmua B rpa:atItaHe, a TaKJIte mIua 6es
rpaxnaHCTBa OdHSaHH Ha TeppBTopUB POCCBB cod~naTb TpedoBaHBR Ha
CTORmerO 3aKOHa, HHHX SaKOHOnaTe~HHX B HOpMaTBBHHX aKTOB, pery
JmPym~x OTHOmeHEH B od~ac:B 3HepronoTPe6~eHBR B 3HeprocdepeXeHEH,
B HecyT OTBeTCTBeHHOCT~ sa HX HapymeHBe B COOTBeTcTBBB C SaKOHO

~aTe~CTBOM POCCBH.
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Source:

APPENDIX I

Inventory of Energy Efficiency Improvements Potential for the Former USSR

Prepared for the Climate Change Division U.S. Environmental Protection Agency under a Related
Services Agreement with the U.S. Department of Energy Contract DE-AC06-76RLO 1830



Energy Conservation Measures in Electric Power Generation

Table Al.I

~

Measure Specific Specific Total, Energy Electricity, Heat, min Motor Boiler/
fixed levelized min tce savings in bin kWH Gcal fuel, min furnace
capital costs, rou- 2005 with tons fuel, min
investments, bles per respect to tons
roubles per tee, E=0.5 1990
tee E=0.12

Implementation of the program for 0 0 84.5 84.5
commissioning steam-gas and gas-
turbine plants

Utilization of flue gases heat from 72 22 1.7 1.7
boilers at natural gas-fired cogeneration 14.8
plants

Manufacture of energy economizing 75 III 26.2 26.2
equipment 15.7

Improving efficiency of existing steam- 80 24.8 6.3 6.3
power stations 16.8

Employing controlled electric drives in 75 ~ 1.9 6
production processes 18.4

Increasing the share of cogeneration 110 JU 10 10
blocks in centralized heat supply 23.1

Equipping large energy consumers with 110 36 0.8 1.1 2.9
meters that account and monitor energy 25
consumption in material production



Energy Conservation Measures in FJectric Power Generation

Table ALI

~~

Measure Natural gas, fuel oil, coke, coal, capital levelized carbon specific
bin m3 min tons min tce min investments, costs, min saVIngs fixed

tce min roubles roubles investments, capital
E=0.5 roubles per t
E=0.12 C

Implementation of the program for 72.2 0.8 0.3 37.5 0.02
commissioning steam-gas and gas-
turbine plants

Utilization of flue gases heat from 1.4 122.4 37.3 0.73 16g.0
boilers at natural gas-fired cogeneration 25.1
plants

Manufacture of energy economizing 15.2 8.5 1965 609.1 14.3 137.4
equipment 412.6

Improving efficiency of existing steam- 5.4 504 156.2 2.8 Igo.o
power stations 105.8

Employing controlled electric drives in 142.5 49.3 0.8- 102-
production processes 35.1 1.4 17g

Increasing the share of cogeneration 1100 341 4.4 250
blocks in centralized heat supply 231

Equipping large energy consumers with 88 28.8 0.4- 147-
meters that account and monitor energy 20 0.6 220
consumption in material production

2



Energy Conservation Measures in Electric Power Generation

Table AI. I

~~

Measure Specific Specific Total, Energy Electricity, Heat, Motor Boiler/
fixed levelized mIn tce savings in bIn kWH mIn Gcal fuel, furnace
capital costs, rou- 2005 with min tons fuel,
investments, bles per tee, respect to mIn
roubles per E=0.5 1990 tons
tce E=0.12

Application of reactive power 165 46.9 0.6 1.7
compensating apparatus 30.4

Increasing the cross-section of 225 57.4 4.2 13.2
conductors on newly commissioned 35- 34.9
330 kV transmission lines

Utilization of economical sources of 240 76.3 0.9 2.6
light 52.3

Changes in the compression ratio and 4.5 4.5
number of compressor stations on gas
pipe-lines

TOTAL 1152 141.6 0 24.6 2.9 133.2

"l



Energy Conservatioo Measures in Electric Power Generation

Table AI.l

t".

~~
:>...

Mesaure Natural gas, fuel oil, coke, coal, capital levelized carbon specific fixed
bin m3 min tons min tce min tce investments, costs, min savings capital

min roubles roubles investments,
E=0.5 roubles per t

E=0.12 C

Application of reactive power 95.7 27.2 0.2-0.4 239-399
compensating apparatus 17.6

Increasing the cross-section of 945 241 1.9-3.2 295-497
conductors on newly commissioned 35- 146.5
330 kV transmission lines

Utilization of economical sources of 206,4 65.6 0.4-0.6 344-516
light 45.0

Changes in the compression ratio and 3.9
number of compressor stations on gas
pipe-lines

TOTAL 106.6 0 0 8.5 5169.8 63-33 78-~Q

4



Energy Conservation Measures in FueUEnergy Complex
Table AL2

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/

fixed capital levelized costs, min bin kWH min fuel, furnace

investments, roubles per tce, tce Gcal min fuel, min

roubles per E=0.5 tons tons

tce E=0.12

Reducing coal losses from blow-off in railway 0.5 !U 7 7

transport 0.1

Improving the efficiency of heating furnaces in 36 12.7 1.4 -0.3 1.5

oil refinery from 6Q-70'" to 88-92'" 9.1

Optimizing schemes for heating oil so as to 40 14.1 1.1 1.1

increase the heating temperature by 40-50 °c 10.1

Improvement of gas pumping units 80 25.6 14 14
17.6

Using controlled electric drives in industrial 75 25.9 7.6 23.6
processes 18.4

Using mine-extracted methane for electricity and 91 2ti 2.5 7.8
heat production 20.0

Equipping large energy consumers with meters 110 36 3 3.9 4.6
that account and monitor energy resource 25
expenditure in material production

Application of reactive power compensating 165 46.9 2.3 7.4

apparatus 30.4

Installation of large boilers with a fluidized bed 200 61 5 5
41

Introduction of new technologies for the main 190 67.1 7.1 2 10.4 4.7

energy-intensive processes in oil refining 48.1



Energy Cooservatioo Measures in Fuel/Energy Complex
Table AI.2

~
..."

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coal, capital levelized carbon specific
gas, bIn mIn min tce investments, costs, saVIngs fixed capital
m3 tons mIn roubles mIn investments,

roubles roubles per
E=0.5 te
E=0.12

Reducing coal losses from blow-off in railway 7 3.5 0.8 5.3 0.7
transport 0.5

Improving the efficiency of heating furnaces in oil 1 50.4 17.8 0.8 63
refinery from 60-70% to 88-92 % 12.8

Optimizing schemes for heating oil so as to increase 0.8 44 15.5 0.7 63
the heating temperature by 40-50 0c 11.1

Improvement of gas pumping units 11.9 1120 358.4 6.2 181
246.4

Using controlled electric drives in industrial processes 570 197.2 3.4-5.7 100-168
140.2

Using mine-extracted methane for electricity and heat 227.5 72.8 1.1-1.9 120-207
production 50

Equipping large energy consumers with meters that 330 107.9 0.9-1.5 220-367
account and monitor energy resource expenditure in 74.9
material production

Application of reactive power compensating apparatus 382.8 108.7 1.1-1.8 213-348
70.4

Installation of large boilers with a fluidized bed 5 1000 305 3.8 263
205

Introduction of new technologies for the main energy- 3.2 1349 476.2 3.8-4.5 300-355
intensive processes in oil refining 341.3
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Energy Conservation Measures in FueVEnergy Complex
Table Al.2

~
~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal min fuel, min
roubles per E=0.5 tons tons
tee E=0.12

Manufacture of efficient sources of light 240 :&J 3.4 10.8
52.3

Installation of new transformer capacities with 310 ~ 0.7 2.3
reduced no-load losses in 35-330 KV networks 57

Boilers with utilization under pressure 250 2U 0.8 0.8
67.5

Improving quality of designs, reducing losses in 353 130.6 35 205.9
new and reconstructed district heating systems 95.3

Installation of natural gas-fired boilers with 470 ill....2 5.5 5.5
intensive cooling of the flue gases 126.9

Improving the organization of work at stationary 0.1 0.3
mine and shaft installations

Increasing the volume of poen coal mining 2.7 8.4

TOTAL 2610.5 99.2 66.2 220.9 39.6



Energy Conservation Measures in Fuel/Energy Complex
Table Al.2

~
~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coal, capital levelized carbon specific
gas, bin min min tce investments, costs, savmgs fixed capi lal
m3 tons min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Manufacture of efficient sources of light 825.6 262.5 1.5-2.6 318-550
180

Installation of new transformer capacities with no-load 232.5 66 0.3-0.6 378-775
losses in 35-330 KV networks 42.8

Boilers with utilization under pressure 0.7 200 74 0.4 500
54

Improving quality of designs, reducing losses in new 12355 4571.3 15.4- 468-802
and reconstructed district heating systems 3335.8 26.4

Installation of natural gas-fired boilers with intensive 4.7 2585 956.4 2.4 1077.1
cooling of the flue gases 697.9

Improving the organization of work at stationary mine 0.1 -

and shaft installations

Increasing the volume of poen coal mining 1.2-2.0 -

TOTAL 17.3 5 12 21275.3 7590.5 48-67 317-443
5463.1
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Energy conservation measures in industry
Table AI.3

~
;K

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electrkity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal min fuel, mIn
roubles per E=0.5 tons tons
tce E=0.12

Increasing utilization of scrap metal in steel- 0 Q 13.2 4.1 2.8 11.5
making 0

Rolling metal without heating slabs in continuous 0 Q 0.3 0.3
furnaces 0

Improving the heat shield of enclosures at new 0 Q 2.3 13.6
and reconstructed industrial buildings 0

Improving the heat shield of enclosures at new 0 Q 4.4 25.5
and reconstructed industrial buildings . 0

Introduction of progressive standards for 0 Q 7 41.2
thermal-physics parameters of enclosures for new 0
and reconstructed buildings (thickness of heat
insulation layer, dimensions of fenestrations,
number of glazing layers)

Increasing utilization of waste energy resources 0 Q 0.7 0.7
in ferrous metallurgy 0

Increasing the production of aluminium and other 0 Q 4.2 9.9 3.2 0.5
secondary alloys by utilizing scrap metal and 0
waste



-'

Energy conservation measures in industry
Table AI.3

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specitic
gas, bin min min min investments, costs, savmgs fixed capIlal
m3 tons tce tce min roubles min investments,

roubles, roubles per
E=0.5 tC
E=0.12

Increasing utilization of scrap metal in steel- 2.8 0.7 5.9 0.1 Q 7.3-7.8 0,01
making 0

Rolling metal without heating slabs in continuous 0.3 0 Q 0.1 0
furnaces 0

Improving the heat shield of enclosures at new 0 Q 1.0-1.7 0
and reconstructed industrial buildings 0

Improving the heat shield of enclosures at new 0 Q 1.9-3.3 0
and reconstructed industrial buildings 0

Introduction of progressive standards for 0 Q 3.1-5.3 0
thermal-physics parameters of enclosures for new 0
and reconstructed buildings (thickness of heat
insulation layer, dimensions of fenestrations,
number of glazing layers)

Increasing utilization of waste energy resources 0.6 0 Q 0.3 0
in ferrous metallurgy 0

Increasing the production of aluminium and other 0.3 0 Q 1.9-3.0 0
secondary alloys by utilizing scrap metal and 0
waste

10



Energy cooservatioo measures in industry
Table AI.3

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tee, tce Gcal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Increasing the share of gas-fired furnaces for 0 Q 5.2 30.9 - 4.7
heat-treating, and simultaneously reducing the 0
share of electric furnaces

Reducing direct losses in heating installations for 0 Q 0.4 0.7 0.8
producing concrete; organization of accounting 0
and automatized monitoring of energy
consumption

Increasing the output of cellular concrete blocks 0 Q 3.7 0.6 - 1.6 3.8
0

Increasing the chemicalization of concrete with 2.1 Q.2 0.8 4.6
different kinds of chemical admixtures, in 0.7
particular with superplasticizing agents

Introduction of technological lubricating systems 5 U 0.2 0.6 0.2
at sheet and strip mills 0.6

Introduction of installations utilizing the heat of 3.2 U 0.4 0.4
distillory liquid in the production of soda ash 1.0

Intensification of clinker calcination using 6.5 2.3 0.1 0.1
technogenic products 1.7

Introduction of auluol,;JlouS smelting of copper 10 3.7 0.6 - 0.2 0 0.7
sulphide concentrates 2.7



Energy conservation measures in industry
Table AI.3

"

~
~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin mIn mIn min investments, costs, saVings fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Increasing the share of gas-fired furnaces for - 4.1 0.1 Q 2.2 - 0.02 - 0.05
heat-treating, and simultaneously reducing the 0 5.3
share of electric furnaces

Reducing direct losses in heating installations for 0 Q 0.2 - 0
producing concrete; organization of accounting 0 0.3
and automatized monitoring of energy
consumption

Increasing the output of cellular concrete bloks 2.7 0.7 0 Q 1.9 0
0

Increasing the chemicalization of concrete with 1.7 0.7 0.3 - 2.8 - 5.7
different kinds of chemical admixtures, in 0.6 0.6
particular with superplasticizing agents

Introduction of technological lubricating systems 0.1 1 0.2 0.1 - 5 - 10
at sheet and strip mills 0.1 0.2

Introduction of installations utilizing the heat of 0.3 1.3 0.5 0.2 6.5
distillory liquid in the production of soda ash 0.4

Intensification of clinker calcination using 0.1 0.6 0.2 0.1 6
technogenic products 0.2

Introduction of autogenous smelting of copper 0.6 6 2.2 0.3 20
sulphide concentrates 1.6
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Energy conservation measures in industry
Table AI.3

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital 1evelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Improvement of the technology for producing 10 3.9 0.9 2.8
iron ore concentrates (concentration of tailings, 2.9
application of automatic process control, etc.)

Using sulphide and sulphate products, bark and 10 ~ 7.7 45
timber waste as fuel 30

Introduction of methanol production of type M- 14 U 0.7 0.1 3.8
400 units having a capacity of 400 thousand tons 2.8
annually

Using the heat of the flue gases in air heaters at 13.5 4.3 1.3 1.3
blast furnaces for heating the components of 3.0
combustion; reconstruction of air heaters

Improvement of the structure of concrete 12 D. 5.2 5.2
aggregates, including artificially porous 4.5
aggregates; using secondary resources for light-
weight concretes

Improving the efficiency of electrical heat- 40 U 2.5 7
treating furnaces in machinery 4.8

Going over from combine to stationary thrashing 27 10.3 7 4.9
of grain 7.6



Energy conservation IIK3SUfCS in industry
Table AI.3

~.::.l,

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savlOgs fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 te
E=0.12

Improvement of the technology for producing 9 3:5 0.4 - 13 - 23
iron ore concentrates (concentration of tailings, 26 0.7
application of automatic process control, etc.)

Using sulphide and sulphate products, bark and 77 J.l 3.4 - 13 - 23
timber waste as fuel 23.3 5.8

Introduction of methanol production of type M- 9.8 2.9 0.3 - 16 - 33
400 units having a capacity of 400 thousand tons 1.9 0.6
annually

Using the heat of the flue gases in air heaters at 1.1 17.5 5.6 0.6 29
blast furnaces for heating the components of 3.9
combustion; reconstruction of air heaters

Improvement of the structure of concrete 3.1 I 62.4 29.5 2.5 25
aggregates, including artificially porous 23.3
aggregates; using secondary resources for light-
weight concretes

Improving the efficiency of electrical heat- 100 22 1.0 - 59 - 100
treating furnaces in machinery 12 1.7

Going over from combine to stationary thrashing 189 72 3.9 48
of grain 53.1
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Energy conservation measures in industry
Table AI.3

\

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electrici ty , Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal mIn fuel, mIn
roubles per E=Q.5 tons tons
tce E=0.12

Introduction of the membrane method for caustic 35 10.3 0.7 0.5 3.1
soda production (installation of a production line) 6.8

Using secondary material resources and waste 50 11 3.6 3.6
from other industries as the raw material 6
component in calcinating clinker and as the
admixture in producing cement and ceramic
bricks

Organizing hot metal setting in a beating furnace 30 ill 1.2 1.2
8.6

Producing higb- and extra-high-strength 25 l.U 3.2 2.6 0.7 2.2
reinforcements tbat reduce the specific 9.3
expenditure of steel in ~ng reinforced
concrete from 64.8 kg/m by the year 2005

Improvement of the technology for making 25 l.U 7.7 -6.7 57.9
prefabricated reinforced concrete constructions 9.3
and elements

Using lighter-weight machines and tractors 35 13.6 7 4.9
10.1



Energy conservation measures in industry
Table AI.3

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savmgs fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Introduction of the membrane method for caustic 24.5 7.2 0.3-0.5 49-82
soda production (installation of a production line) 4.8

Using secondary material resources and waste 3.1 180 39.6 1.6 113
from other industries as the raw material 21.6
component in calcinating clinker and as the
admixture in producing cement and ceramic
bricks

Organizing hot metal setting in a heating furnace 1.1 36 13.9 0.6 60
10.3

Producing high- and extra-high-strength I 0.1 0.8 80 37.8 1.6-1.9 42-50
reinforcements that reduce the specific 29.8
expenditure of steel in m~ng reinforced
concrete from 64.8 kg/m by the year 2005

Improvement of the technology for making 192.5 2lJ. 3.4-5.8 33-57
prefabricated reinforced concrete constructions 71.8
and elements

Using lighter-weight machines and tractors 245 95.5 3.9 63
71.0
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Energy conservation measures in industry
Table AI.3

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Production of less energy intensive and high- 38.4 ill 1.2 0.9 0.2 0.8
strength cements reducing their specific 10.0
expenditure in making concrete from 315.8
kg/m3 in 1990 to 303.2 kg/m3 by the year 2005

Improving the heat shield characteristics of 52 ill 5.6 2.7 5.1
premises for live stock 8.7

Improvement of the technology of melting in 50 ~ 3.6 3.6
blast furnaces ILl

Additional applications for waste energy 54 1U 3.7 20.4
resources in ferrous metallurgy ILl

Additional applications of gas-utilizing 52 1M 0.8 2.5
compressorless turbines using the surplus 11.4
pressure of blast furnace gas

Improvement of heat-treatment furnaces in 50 2QA 4.4 3.3 3
ferrous metallurgy 15.4

Improving the technical level and efficiency of 71.7 ill 4 4
energy 14.7



Energy conservation measures in industry
Table AI.3

I'

t

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savIngs fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Production of less energy intensive and high- 0.6 0.2 46.1 16.6 0.6-0.7 66-77
strength cements reducing their specific 12.0
expenditure in making concrete from 315.8
kg/m3 in 1990 to 303.2 kg/m3 by the year 2005

Improving the heat shield characteristics of 2.3 0.2 2.2 291.2 77.8 3.2-3.3 88-91
premises for live stock 48.6

Improvement of the technology of melting in -3.2 0.1 7.6 180 57.8 4.1 44
blast furnaces 39.8

Additional applications for waste energy 199.8 60.9 1.5-2.6 77-133
resources in ferrous metallurgy 41.0

Additional applications of gas-utilizing 41.6 13.3 0.4-0.6 69-IO-l
compressorless turbines using the surplus 9.2
pressure of blast furnace gas

Improvement of heat-treatment furnaces in 2.6 220 89.8 1.8-2.1 105-122
ferrous metallurgy 67.8

Improving the technical level and efficiency of 2.7 0.3 0.5 286.8 87.5 2.0 143
energy 58.8
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Energy conservation measures in industry
Table Al.3

1

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, mIn bin kWH min fuel, furnace
investments, roubles per tee, tee Gcal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Improvement of energy supply and energy 80 23.2 7 8.4 4.3
utilization in ferrous metallurgy plants with 15.2
complete and complex use of waste energy
resources

Improvement of the technology of sintering 75 24 0.6 0.6
(increasing the area of sintering, using 16.5
highpressure blowers, using the heat from
cooling the sinter cake, partial substitution of
coke by coal)

Application of controlled electric drives in 75 25.9 21.0 65.2
production processes 18.4

Modernizing heating schemes for bauxite 100 ill 1.2 7.3
pressure-leaching batteries and desiliconization 21.1
batteries in processing nephol

Additional utilization of heat in waste gases in 80 32.2 0.2 0.2
chemistry 24.2

Organization of the centralized manufacture and 80 32.6 11.4 11.4
complete supply of furnaces for heating and 24.6
thermal treatment



Energy conservation measures in industry
Table AI.3

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savings fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 te
E=0.12

Improvement of energy supply and energy 3.7 560 162.4 3.1-3.9 144-181
utilization in ferrous metallurgy plants with 106.4
complete and complex use of waste energy
resources

Improvement of the technology of sintering 0.5 45 14.4 0.3 150
(increasing the area of sintering, using 9.9
highpressure blowers, using the heat from
cooling the sinter cake, partial substitution of
coke by coal)

-
Application of controlled electric drives in 1579.5 544 9.3- 101-169
production processes 387.5 15.6

Modernizing heating schemes for bauxite 120 37.3 0.5-0.9 133-240
pressure-leaching batteries and desiliconization 25.3
batteries in processing nephol

Additional utilization of heat in waste gases in 0.2 16 6.4 0.1 160
chemistry 4.8

Organization of the centralized manufacture and 9.1 0.5 912 372.1 5.2 175
complete supply of furnaces for heating and 280.9
thermal treatment
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Energy conservation measures in industry
Table Al.3

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/

fixed capital levelized costs, min bin kWH min fuel, furnace

investments, roubles per tce, tce Gcal min fuel, min

roubles per E=0.5 tons tons

tce E=0.12

Improvement of the technology and equipment 98.2 34.9 1.2 3.7

for electrical steel melting 25.0

Equipping large energy (lll1SUmers with meters 110 36 6.2 15.3 14.3
that account and monitor energy resource 25
expenditures in material production

Using non-traditional renewable sources of 143.5 43.8 4.8 4.8

energy with autonomous and decentralized 29.4
consumers

Application of reactive power compensating 165 46.9 3.3 10.3
apparatus 30.4

Improvement of technologies for producing 123 49 0.3 0.9
ferrous alloys 36.7

Application of reactive power compensating 165 46.9 3.3 10.3

apparatus 30.4

Improvement of technologies for producing 123 49 0.3 0.9

ferrous alloys 36.7

Improvement of furnaces for the production of 140 54 1.5 0.5 1.3

rolled stock, piping and refractories 40

Installation of boilers for burning electrolytic 87.5 60.3 0.2 0.2
hydrogen in th~ production of caustic soda 51.5



Energy conservation measures in industry
Table AI.3

~
~

'"

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savings fixed capital
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Improvement of the technology and equipment 117.8 41.8 0.5-0.9 131-236
for electrical steel melting 424

Equipping large energy consumers with meters 682 223 3.2-5.5 124-213
that account and monitor energy resource 154.8
expenditures in material production

Using non-traditional renewable sources of 0.4 2.1 1.4 688.8 210.1 3.0 230
energy with autonomous and decentralized 141.2
consumers

Application of reactive power compensating 546 155 1.5-2.5 218-364
apparatus 100.5

Improvement of technologies for producing 36.9 14.7 0.1-0.2 185-369
ferrous alloys 11.0

Improvement of furnaces for the production of 1.1 210 aLl 0.6-0.7 300-350
rolled stock, piping and refractories 60.1

Installation of boilers for burning electrolytic 0.2 17.5 12.1 0.1 175
hydrogen in the production of caustic soda 10.3
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Energy conservation measures in industry
Table AI.3

1,

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tee, tee Gcal mIn fuel, mIn
roubles per E=0.5 tons tons
tce E=0.12

Production of butadiene by oxidizing 218 Qi 1.2 0.5 2.7 0.6
dehydrogenation of butanes 43.2

Application of advanced equipment in the 220 65.6 5 1.3 2.9 4
production of ethylene 43.6

Introduction of coneless filling apparatus and 220 70.6 0.9 0.9
mobile plates of the furnace top for regulating 48.6
gas flow in blast furnaces

Making bricks in automatic production lines by 154 72.8 0.8 0.8
rigid forming with utilization of coal enrichment 57.4
waste

Utilization of efficient sources of light 240 76.3 9.4 29.4
52.3

Modernization of heating schemes for roasting 200 82.8 0.6 0.5 0.4
machines in the production of pelIets; technical 62.8
reequipment of pelIetizing factories; introduction
of automatic control systems

Growth of clinker production by a dry 240 86.4 5.5 -3.5 6.6
technology 62.4

Introduction f'f ,'ew automatized electrolyzers 180 82J 1.5 4.8
with burnt anodes for 175 and 225 kA 71.1



Energy conservation measures in indusb'y
Table AI.3

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savings fixed capital
m3 tons tce tce min roubles min investments, .

roubles roubles per
E=0.5 tC
E=0.12

Production of butadiene by oxidizing 0.5 261.6 78 0.5-0.7 374-523
dehydrogenation of butanes 51.8

Application of advanced equipment in the 3.4 1100 327.8 2.2-2.5 440-500
production of ethylene 217.8.
Introduction of coneless filling apparatus and 0.9 198 63.6 0.7 283
mobile plates of the furnace top for regulating 43.8
gas flow in blast furnaces

Making bricks in automatic production lines by 0.4 0.4 123.2 58.3 0.5 246
rigid forming with utilization of coal enrichment 46
waste

Utilization of efficient sources of light 2250 718 4.2-7.1 317-536
491.8

Modernization of heating schemes for roasting 0.4 120 49.7 0.3 400
machines in the production of pellets; technical 37.7
reequipment of pelletizing factories; introduction
of automatic control systems

Growth of clinker production by a dry 4.5 0.7 1.4 1320 475.2 3.1-3.5 377-426
technology 343.2

Introduction of new automatized electrolyzers 270 133.6 0.7-1.2 225-386
with burnt anodes for 175 and 225 kA 106.6
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Energy conservatioo measures in industry
Table Al.3

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bIn kWH mIn fuel, furnace
investments, roubles per tce, tce Gcal mIn fuel, min
roubles per E=0.5 tons tons
tee E=0.12

Making brick with 50% hollowness in production 236.5 94.4 3.8 3.8
lines for 75 min equivalent bricks annually 70.7

Introduction of large units for producing 500 149 4.5 9 9.1
ammonia, type AM-85 and AM-9O with an 99
annual capacity of 500 thousand tons

Improvement of the structure of the stock of 500 171 2.8 8.7
machinery equipment (more press-forging and 121
special equipment, grinding and buffing
machines)

Saving metal by improving technological 9.3 14.3 2.6 4.3
processes in machine building

Development and inlroduction of technologies for 0.2 0 0.5
bleaching sulphate cellulose using oxidizing
additives

Increasing the output of thermomechanical (TM) 0.1 0.3
and chemical thermomechanical (CTM) puep in
paper production

Savings of timber and increasing the use of waste 1.2 0.6 0.4
paper, TM and CTM



Energy conservation measures in industry
Table AI.3

f\

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin mIn min min investments, costs, savings fixed capital
m3 tons tce tce mIn roubles mIn investments,

roubles roubles per
E=0.5 tC
E=0.12

Making brick with 50% hollowness in 1.9 0.42 1.0 898.7 358.6 1.0 899
production lines for 75 min equivalent bricks 268.7
annually

Introduction of large units for producing 2250 670.5 2.0-3.3 682-1125
ammonia, type AM-85 and AM-90 with an 445.5
annual capacity of 500 thousand tons

Improvement of the structure of the stock of 1400 478.8 1.2-2.1 667-1167
machinery equipment (more press-forging and 338.8
special equipment, grinding and buffing
machines)

Saving metal by improving technological 3.5 0.1 4.1-5.7 0
processes in machine building

Development and introduction of technologies
for bleaching sulphate cellulose using oxidizing
additives

Increasing the output of thermomechanical (TM) 0.04- 0
and chemical thermomechanical (CTM) puep in 0.07
paper production

Savings of timber and increasing the use of 0.1 0.1 0.6 0
waste paper, TM and CTM
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Energy conservation measures in industry
Table AI.3

\r

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boiler/
fixed capital levelized costs, min bin kWH min fuel, furnace
investments, roubles per tce, tce Gcal min fuel, min
roubles per E=0.5 tons tons
tee E=0.12

Savings due to the production of thinner paper 0.2 1.2

Greater application of continuous casting of steel 6 8.7 1.4 4.1

Improvement of steelmaking processes structure 4.7 -10.3 2.3 7.0

TOTAL 6242.1 232 227.3 267 99.~



Energy oooservation measures in industry
Table AI.3

~

Measure Energy savings in 2005 with
respect to 1990

Natural fuel oil, coke, coal, capital levelized carbon specific
gas, bin min min min investments, costs, savmgs fixed capital
m3 tons tee tce min roubles min investments,

roubles roubles per
E=0.5 tC
E=0.12

Savings due to the production of thinner paper

Greater application of continuous casting of steel 2.1 0.2 0.2 2.8-3.7 0

Improvement of steelmaking processes structure 4.4 1.8 -0.1 1.5-2.4 0

TOTAL 54.2 8.4 15.3 6.6 18223.6 111-150 121-164
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Energy Conservation Measures in Commercial and Residential Sector

Table AlA

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, min Boiler/
fixed capital levelized mIn tce bin kWH Gcal furnace fud,
investments, costs, rou-bles min tons
roubles per tce per tce,

E=0.5
E=0.12

Using panels with improved heat shield -38.9 -20,2 5.5 32.4
properties in new construction of apartment and -5.4
public buildings

Using heat shields for outside walls -20 ::..lM 0.9 5,2
-3

Improving insulation of the pipe lines in district 21 l.L2 17.4 102
heating systems 3.5

Improvement of window and door balcony 28 15.3 3,5 20A
blocks in apartment houses and public buildings 4,7
(more glass panes in casements, individual
casements, selective glass panes, glazed loggia)

Transfer of heat generators and boilers on 45 26 14,8 14,8
burning quality fuel (gas, high-grade coals, 8.7
briquettes) instead of low-grade fuel

Introduction of accumulator heating systems in 26 lU 0.4 1.3
private houses 5

Using newest designs for electric ranges 60 :HA 1.9 5.9
11.6

Automation at central and individual heating 35 2U 6.6 38.8
places 11.9



Energy Conservation Measures in Commercial and Residential Sector

Table AlA

~"

Measure Energy savings in 2005 with respect
to 1990

Natural fuel oil, coal, min capital levelized carbon specific
gas, bin m3 mIn tons tee investments, costs, min savings fixed capital

min roubles roubles investments,
E=0.5 roubles per
E=0.12 te

Using panels with improved heat shield -213.9 ::.!.lU 2.4-4.1 -89-52
properties in new construction of apartment and -30
public buildings

Using heat shields for outside walls -18 -9.6 0.4-0.7 -4.5-26
-2.7

Improving insulation of the pipe lines in district 365.4 200.2 7.7- 29-47
heating systems 61.4 13.1

Improvement of window and door balcony 98 ll.Q 1.5-2.6 38-65
blocks in apartment houses and public buildings 16.4
(more glass panes in casements, individual
casements, selective glass panes, glazed loggia)

Transfer of heat generators and boilers on 14.8 295 382.2 Il.l 27
burning quality fuel (gas, high-grade coals, 128.7
briquettes) instead of low-grade fuel

Introduction of accumulator heating systems in 10.4 Q 0.2-0.3 35-52
private houses 2

Using newest designs for electric ranges 114 65.3 0.8-1.4 81-143
22

Automation at central and individual heating 231 166.3 2.9-5.0 46-119
places 78.5
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Energy Conservation Measures in Commercial and Residential Sector

Table AlA
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Energy savings in 2005 with respect to 1990

Measure Specific Specific levelized Total, Electricity, Heat, min Boiler/
fixed capital costs, rou-bles per min tce bin kWH Gcal furnace fuel,
investments, tce, E=0.5 min tons
roubles per tce E=0.12

Decommissioning of inefficient boilers (having 65 37.2 7.5 5.4 7.5
capacities up to 20 GCal/hour) and 12.5
concentration of heat production at large boilers

Using new designs of refrigerators and freezers 70 40.1 3.7 11.7
13.5

Using biogas from sewage and household 90 48.7 1.5 1.3 1.5
garbage in public utilities 14.5

Application of adjustible electric drives in 75 46.9 1.9 5.9
production processes 18.4

Application of accumulating electric water 135 77.4 I 3.1
heaters with heat pumps 26.1

Production and installation of automatized and 132 77.2 25 15 25
mechanized boilers 27.1

Introduction of effective heat generators 200 114.6 4.6 4.0
38.6

Application of adjustible drives in household 170 106.4 5.8 18
electrical appliances 41.8

Utilization of economical sources of light 240 143.5 21.6 67.5
52.3



Energy Conservation Measures in Commercial and Residential Sector

Table AI.4

~\-

Measure Energy savings in 2005 with respect
to 1990

Natural fuel oil, coal, min capital levelized carbon specific
gas, bin m3 min tons tce investments, costs, min savings fixed capital

min roubles roubles inveslments,
E=0.5 roubles per
E=0.12 tC

Decommissioning of inefficient boilers (having 5.4 1.2 487.5 279.3 3.7 132
capacities up to 20 GCalIhour) and concentration 94.1
of heat production at large boilers

Using new designs of refrigerators and freezers 259 148.4 1.7-2.8 93-152
50

Using biogas from sewage and household 1.3 135 73 0.7 193
garbage in public utilities 21.7

Application of adjustible electric drives in 142.5 89.2 0.8-1.4 102-178
production processes 35.1

Application of accumulating electric water 135 77.4 0.4-0.7 193-338
heaters with heat pumps 26.1

Production and installation of automatized and 15 I 6.2 3300 1930.5 13.3 248
mechanized boilers \ 676.5

Introduction of effective heat generators 4.6 920 527.2
177.6

Application of adjuslible drives in household 986 617.2 2.6-4.3 229-379
electrical appliances 242.6

Utilizalion of economical sources of light 5184 3100 9.6- 320-540
1130.1 16.2
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Energy Conservation Measures in Commercial and Residential Sector

Table AlA

~

Energy savings in 2005 with respect to 1990

Measure Specific Specific levelized Total, Electricity, Heat, min Boiler/
fixed capital costs, rou-bles per min tce bin kWH Gcal furnace fuel,
investments, tce, E=0.5 mIn tons
roubles per tce E=O.12

Improving heat shields at existing apartment 578 306.9 0.5 2.9
bredings (cement-sand stucco 2 cm thick for 87.3
outdoors; cement-perlite plaster 3 cm thick for
indoors; stucco outdoors; foam plastics indoors)

Savings of gas by using electric ranges

Using new generation of TV sets and video tape 2.2 6.9
recorders

TOTAL 2015 126.3 53.4 120.3 201. 7
!J



Energy Conservation Measures in Commercial and Residential Sector

Table AlA

~

Measure Energy savings in 2005 with respect
to 1990

Natural fuel oil, coal, min capital levelized carbon specific
gas, bin m3 min tons tce investments, costs, min savings fixed capital

min roubles roubles investments,
E=0.5 roubles per
E=0.12 tC

Improving heat shields at existing apartment 289 153.5 0.2-0.4 722-1445
bredings (cement-sand stucco 2 cm thick for 43.6
outdoors; cement-perlite plaster 3 cm thick for
indoors; stucco outdoors; foam plastics indoors)

Savings of gas by using electric ranges

Using new generation of TV sets and video tape 1.0-1.7 0
recorders

TOTAL 21.7 I 22.4 13091.9 58-84 156-226
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APPENDIX D

Inventory of Energy Efficiency Improvements Potential for Russia

V.P. Chupyatov Editor. Background Materials for Energy Conservation Program in Russia. June
1992, Produced by ENECO under contract with CENEf. p.I-87
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alb . capital specific costs/discounted specific costs
x-y - minimum-maximum values Potential Energy Savings in Russia Industries

Table All .

~

Measure Specific Electricity Boiler and Gas, Coal, Potential Possible Possible
costs, bIn kWh furnace bIn m3 min tce 1990, min savings savings in
ruble/tce ** fuel, mIn ** ** tce ** in 1997, 2000, min
(prices of tee ** min tce tee **
1992)* ** .4

Coal industry
Utilization of recovered coalbed 2275 / 500 8.0 - 10.0 2.6 - 3.3 0.5 - 1.0

methane in electricity and heat
production
SUBT<YfAL: 2275 / 500 8.0 - 10.0 2.6 - 3.3 0.5 - 1.0

Gas ttanspol1alioo
Improving efficiency of gas 2000 / 400 5.8 - 6.9 5.0-6.0 5.8 - 6.9 2.0 - 2.5 4.0 - 5.0

pumping units
Changes in the compression ratio 2.6 - 2.1 2.3-1.8 2.6 - 2.1

and number of compression
stations on gas pipe-lines
Improving technologies for gas 1.4 - 1.6 1.2-1.4 1.4 - 1.6

transportation
SUBTOTAL: 2000 / 400 9.8 - 10.6 8.5-9.2 9.8 - 10.6 2.0 - 2.5 4.0 - 5.0

Coal t:ranspoI1atioo
Reducing coal losses from blow- 13 / 3 7.0 - 8.0 7.0 - 8.0 7.0 - 8.0 2.5 - 3.0 5.0 - 6.0

off in railway transport
SUBT<YfAL: 13 / 3 7.0 - 8.0 7.0 - 8.0 7.0 - 8.0 2.5,.).0 5.0 - 6.0

Electricity t:ranspoI1atioo
Installation of new transformer 7750/ 1425 4.5 - 5.0 1.5 - 1.6 0.5 - 0.6

capacities with reduced no-load
losses in 35-350 kV networks
Reactive compensation 4125/760 15.0-18.0 4.9 - 5.9 0.5 - 0.5 1.5 - 1.7
Increasing the cross-section of 5625/873 10.7-13.0 3.5 - 4.2 0.5 - 0.7

conductors on newly
commissioned 35-330 kV
transmission lines
SUBT<YfAL: 17500/3058 30.2-36.0 9.9 - 11.7 0.5 - 0.5 2.5 - 3.0
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Potential Energy Savings in Russia Industries

Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min and bin oil min 1990, savings savings
ruble/tee GCal furnace m3 tee min tce in in 2000,
(prices of fuel, 1997, min tce
1992) min tce min tce

Heat transportation
Improving quality of 8825/2383 150.0- 25.5- 8.0- 12.0-

designs, reducing losses 170.0 28.9 10.0 15.0
in district heating systems
SUBTOTAL: 8825/2383 150.0- 25.5- 8.0- 12.0-

170.0 28.9 10.0 15.0

FJectricity and heat
energy

Commissioning efficient 1875/395 11.8- 5.0- 1.4-1.7 4.0- 11.8- 3.0-4.0 7.0-9.0
steam-turbine equipment 13.8 6.0 4.5 13.8
Improving cost-effective- 2000/420 4.6-5.6 2.1- 0.5-0.6 1.5- 4.6-5.6 1.0-1.2 1.5-3.0

ness of district heating in 2.6 1.8
place
Implementation of the 57.8- 25.0- 7.0-8.5 19.0- 57.8- 6.0-8.0 15.0-

program for commission- 68.7 30.0 22.0 68.7 17.0
ing steam-gas and gas-
turbine plants with more
efficient electricity
production

Commissioning of large 5000/1025 5.9-8.0 2.5- 0.7-0.9 2.0- 5.9-8.0 1.5-2.0
boiler-stations equipped 3.5 2.7
by boilers with a
fluidized bed

SUBTOfAL: 8875/1840 80.1- 34.6- 9.6-11.7 26.5- 80.1- 10.0- 25.0-
96.1 42.1 31.0 96.1 13.2 31.0
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Potential Energy Savings in Russia Industries

Table All.

~

ML.1.lUre Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible

costs, bin kWh min and bin m3 oil min 1990, savings savings

ruble/tce GCal furnace tce mIn tce In in 2000,
(prices of fuel, 1997, min tee

1992) min tce min tce

Oil refining

Increasing the efficiency 9001228 -0.8 - 4.6-4.9 3.2-3.4 4.3-4.6 1.5-2.0

of heating furnaces in oil -1.0
refinery from 60-70% to
88-92%

Introduction of new 4750/1203 0.8-0.9 9.0- 2.1-2.4 1.5-1.7 3.9-4.5 0.5-0.6
technologies for the main 10.5
energy-intensive
processes in oil refining

SUBTOfAL: 565011431 - -0.1 9.0- 6.7-7.3 4.7-5.1 8.2-9.1 2.0-2.6
10.5

Residential and
Commercial Sector

Production and installa- 3300/678 17.8- 8.5-9.5 0.6-0.8 7.2- 17.8- 5.0-7.0 8.0-11.0
tion of automatized and 20.1 8.0 20.1
mechanized boilers

Utilization of efficient 6000/1308 35.0-42.0 11.4- 2.0-3.0 5.0-7.0
sources of light (for all 13.7
consumers)
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Measure Specific Electricity Heat, Boiler Residual Coal, Potential Possible Possible
costs, bin kWh min and oil min 1990, savings savings

ruble/tce aCal furnace tce min tce in in 2000,
(prices of fuel, min 1997, min tce
1992) tce min tce

Using panels with 25.0- 4.3-6.0 1.5-2.0 3.0-4.0

improved heat shield 35.0
properties and panels of
cellular concrete in new
construction of apartment
and public buildings
Improvement of window 700 / 118 23.0- 3.9-4.4 1.5-1.8 2.0-2.5

and door balcony blocks 26.0
in apartment houses and
public buildings (more
glass panes in casements,
selective glass panes,
glazed loggia)
Improving heat shields at 1445012183 8.0- 1.4-1.7 0.4-0.5 0.8-1.0

existing apartment 10.0
bredings
Using stationary electric 15001290 8.0-9.0 2.6-2.9 0.4-0.5 1.0-1.5

cookers of the newest
design
Using new designs of 1750/338 9.0-11.0 2.9-3.6 0.5-0.6 1.5-1.8

refrigerators and freezers
Using new generation of 6.0-7.0 2.0-2.3 0.6-0.9 1.3-1.5

TV sets and video tape
recorders
Improving quality and 1625/313 30.0-35.0 35.0- 2.3 2.3 18.0- 4.0-6.0 8.0-10.0

increasing variety of 40.0 18.2
sanitary and technical
armatura for efficient hot
and cold water utilization
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Potential Energy Savings in Russia Industries
Table All.
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible

costs, bin kWh min and bin m3 oil min 1990, savings savings

ruble/tce GCal furnace tce min tce in in 2000,

(prices of fuel, 1997, min tce

1992) min tce min tce

Transfer of heat 5000/965 12.0- 12.0- 12.0- 3.0-4.0 5.0-7.0

generators and boilers on 15.0 15.0 15.0
quality fuel combustion
(gas, high-grade coal,
briquettes) instead of low-
grade fuels
Automation at central 875/298 30.0- 5.1-5.4 0.4-0.6 0.5-1.0

and individual heating 32.0
places
Using biogas from 2250/363 2.0-2.0 1.7-1.7 2.0-2.0 0.2-0.3

sewage and household
garbage in public utilties

SUB1UfAL: 37450/6854 88.0- 121.0- 34.1- 10.2- 0.6-0.8 21.5- 83.4- 19.3- 36.3-
104.0 143.0 37.1 10.2 23.0 95.3 26.9 48.6

Motor
Agriculture fuel,

min
Reducing losses by tons

speed-up harvesting,
improving technologies
for harvesting including 14.0- 20.6- 7.0-8.0 12.0-

going over from combine 17.0 25.0 15.0
to stationary thrashing of
grain and developing new
technologies
Using lighter-weight 875/255 3.5-4.0 5.1-5.9 0.8-1.2 2.0-2.5

machines and tractors
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Measure Specific Electricity Motor Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh fuel, and bin m3 oil min 1990, savings savings
ruble/tee min furnace tce min tce in in 2000,
(prices of tons fuel, 1997, min tce
1992) min tee min tce

Improving the heat 1300 /218 1.5-2.0 0.5-0.6 0.3-0.4 0.5- 1.5-2.0 0.5-1.0
shield characteristics of 0.7
premises for livestock
Application of 14.0- 20.6- 5.0-6.0 8.0-10.0

agricultural techonologies 17.0 25.0
improving harvests and
production in livestock
breeding 1.0-2.0
Using non-traditional 3588/735 6.2-6.2 0.9-0.9 2.9-2.9 1.0- 6.2-6.2 0.3-0.5

renewable sourees of 1.0
energy with autonomous
and decentralized
consumers

23.5-
SUBTOfAL: 5763/ 1208 31.5- 7.7-8.2 1;4-1.5 3.2-3.3 1.5- 54.0- 13.1- 30.5

38.0 1.7 64.1 15.7

Transport

Going over from 1.7-2.4 2.5-3.5 0.8-0.9 1.5-1. 7
obsolete types of aircrafts
to more efficient ones
Improving trucks and 7.6-9.0 11.2- 1.0-1.5 3.0-5.0

buses population structure 13.2
to provide more rational
passenger and cargo
transportation
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Measure Specific Electricity Motor Boiler Gas, Residual Coal, Potential Possible Possible

custs, bIn kWh fuel, and bin m3 oil mIn 1990, savings savings

ruble/tee mIn fumaee tce mIn tce In in 2000,

(prices of tons fuel, 1997, mIn tee

1992) mIn tee mIn tce

Improvement of fuel 9.7- 14.3- 1.5-2.0 4.0-5.0

efficiency for motor . 11.0 16.2

vehicles
Improving fuel efficiency 0.3-0.4 1.9-2.1 2.9-3.2 0.3-0.4 0.8-1.0

for railroad transport
Increasing the share of 1.7-2.0 2.5-2.9 0.2-0.4 0.5-1.0

diesel cars in car
population structure
Construction and 2.8-3.1 4.1-4.6 0.6-0.9 1.0-1.5

reconstruction of roads
and highways
Electrification of 0.7-1.0 1.0-1.5 0.2-0.3

railroads
Improving the quality of 1.4-1.7 2.1-2.5 0.2-0.4

railroads (increasing the
share of non-juncture
railroads, removing rotten
wooden ties and old rails,
increasing the railroad
capacity
Improving the structure 1.2-1.4 1.8-2.1 0.5-0.6 0.8-1.0

of plane population by
way of supplying more
efficient wide-bodied
planes of IL-86, A-300,
Boing-747 type

SUBTOTAL: 0.3-0.4 28.7- 42.4- 4.9-6.7 12.0-
33.7 49.7 16.9
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min and bin m3 oil min 1990, savings savmgs
ruble/tee GCai furnace tce min tce in in 2000,
(prices of fuel, 1997, min tee
1992) min tce min tce

General measures for 2750/625 14.0-18.0 45.0- 3.5-4.6 3.0-4.0 15.7- 4.0-5.0 7.0-9.0

industries 60.0 20.7
Demand-side control in 1875/463 100.0- 32.5- 3.0-4.0 6.0-8.0

material production 120.0 39.0
Improving thermal 25.0- 4.3-6.0 0.5-0.5 1.5-2.0

insulation of envelope of 35.0
new and reconstructed
inductrial building
Improving building 28.0-36.0 5.0-6.0 8.9- 7.0-9.0 0.6-0.7 18.9- 4.0-5.0 8.0-11.0

materials (range of rolled 10.4 23.1
products, increasing
plastics production, etc.)

SUBTOfAL: 4625 / 1088 142.0- 75.0- 12.4- 10.0- 0.6-0.7 71.4- 11.5- 22.5-
174.0 101.0 15.0 13.0 88.8 14.5 30.0

Ferrous metallurgy

Improving energy supply 2000 /380 16.0-19.0 4.0-5.0 4.8-5.8 4.2-5.0 to.7- 0.5-1.0 1.5-2.0
and energy consumption 12.8
of ferrous metallurgy
plants with full and
complex utilization of
waste energy
Greater application of 2.5-3.0 0.7-0.9 0.6-0.8 1.5-1.9 0.8-1.0

continuous casting of
steel
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Potential Energy Savings in Russia Industries
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible

costs, bin kWh min and bin m3 oil min 1990, savings savings

ruble/tee GCal furnace tee min tce 10 in 2000,

(prices of fuel, 1997, min tce

1992) min tce min tce

Improving the structure -7.0 - 0.8-0.9 5.2-6.0 3.0-3.5 1.2-1.4 3.1-3.2 0.5-1.0 1.5-2.0

of steel-melting industry -9.0
Increasing utilization of 2.4-3.0 0.3-0.4 8.1-9.2 1.8-2.2 0.4-0.5 5.5- 8.9-10.2 2.0-3.0 3.0-4.0

scrap metal in steel- 6.0

melting
Improving furnaces for 3500 / 1000 2.4-2.9 2.2-2.5 1.9-2.2 3.0-3.4 0.5-0.7 1.0-1.2

production of rolled
stock, pipe-line and
refractories, and heat-
treatment furnaces in
ferrous metallurgy
Measures in rolling 750 1215 0.2-0.3 0.7-0.9 0.6-0.8 0.8-1.0 0.2-U.3

industry (organization of
hot metal feed in heat-
treating furnaces, direct
rolling, technological
lubrication, etc.)
Improving technology 250/73 1.4-1.7 0.8-0.9 0.7-0.8 1.3-1.5 0.4-0.6

and equipment for iron
ore concentrates, pellets
and sinter production
Improving technologies 1250/278 3.8-4.2 -0.7- 0.1-0.1 4.5- 3.8-4.2 0.7-1.0 1.5-2.0

for melting in blast furna- -0.8 5.0

ces, utilization of flue
gases of space-heaters
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible

costs, bin kWh min and bin m3 oil min 1990, savings savmgs
ruble/tee GCal furnace tce min tce 10 in 2000,
(prices of fuel, 1997, mIn tce
1992) mIn tee min tce

Improvement of th~ 2455/625 2.5-3.0 0.8-1.0 0.3-0.4
technology and equipment
for electrical steel melting
and ferrous alloys
production

SUBTOfAL: 1020512571 20.4-23.9 5.1-6.3 26.3- 12.1- 1.7-2.0 10.0- 33.9- 4.2-6.7 10.2-
30.4 14.5 11.0 39.2 13.5

Non-ferrous metallurgy

Increasing production of 8.0-10.0 3.0-3.5 0.3-0.3 0.2-0.2 3.4-3.8 1.0-1.5 2.0-2.5
aluminium and other
made of secondary raw
material alloys by
utilizing scrap metal and
waste
Introduction of new 450011778 2.0-2.2 0.7-0.7 . 0.3-0.4

automatized electrolyzers
with burnt anodes for 175
and 225 kA
Modernizing heating 2500/528 4.0-4.5 0.7-0.8 0.3-0.4

schemes for bauxite
pressure-leaching batteries
and desiliconization
batteries in processing
nephelits
SUBTOfAL: 700012306 10.0-12.2 7.0-8.0 0.3-0.3 0.2-0.2 4.8-5.3 1.0-1.5 2.6-3.3
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min and bin m3 oil min 1990, savings savings
ruble/tce GCal furnace tce min tce In in 2000,
(prices of fuel, 1997, min tce
1992) min tce min tce

Machine-building

Organization of the 2000/615 5.5-7.1 4.2-5.4 0.5-0.6 5.5-7.1 2.0-2.5 3.0-3.5
centralized manufacture
and complete supply of
furnaces for heating and
thermal treatment in
machine-building industry

Increasing the efficiency 1000/120 4.5-6.0 1.5-2.0 0.4-0.6 0.7-1.0
of electrical heat-treating
furnaces in machinery

Increasing the share of 40.0-45.0 -9.2- -8.0- 3.8-4.2 0.5-0.7 1.7-2.0
gas-fired furnaces for -10.4 -9.0
heat-treating and
simultaneously reducing
the share of electric
furnaces

Improving the structure 12500/3025 9.0-10.5 2.9-3.4 0.6-0.8 1.5-2.0
of the fleet of
machinining equipment
for more press-forging
and special equipment,
grinding and buffing
machines

SUBTOTAL: 15500/3760 53.5-61.5 -3.7- -3.8- 0.5-0.6 13.7- 3.5-4.6 6.9-8.5
-3.3 -3.6 16.7
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Potential Energy Savings in Russia Industries

Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min and bin m3 oil min 1990, savings savings
ruble/tce GCal furnace tce min tce in in 2000,
(prices of fuel, 1997, min tce
1992) min tce min tce

Building materials
industry

Growth of clinker 600011560 -7.0- 6.3-7.2 4.0-4.5 0.6-0.7 0.8- 4.0-4.6 0.8-1.0 1.5-2.0

production by a dry -8.0 1.0
technology
Making brick with 50% 5913/1768 3.7-4.6 2.0-2.5 0.4-0.5 0.8- 3.7-4.6 0.6-0.9 1.0-1.2

hollowness in utilities 1.0
lines for 75 min
equivalent bricks
annually; recycling coal
refinery waste
Using secondary material 1250/150 1.7-2.0 1.5-1.7 1.7-2.0 0.8-1.0 1.2-1.5

resources and waste from
other industries as the
raw material component
in calcinating clinker and
as an admixture in
producing cement and
ceramic bricks
Producing high- and 625/233 1.0-1.2 0.3-0.4 0.9-1.1 0.4-0.5 0.4- 1.3-1.6 0.2-0.4

extra-high-strength 0.5
reinforcements that
reduce the specific
expenditure of steel in
making reinforced
concrjte from 64.8
kg/m in 1990 to 61.4
kg/m3 by the year 2005
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Measure Specific Electricity Heat, Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min and bin m3 oil min 1990, savings saVIngs
rubleltce GCal furnace tce min tce 10 in 2000,
(prices of fuel, 1997, mIn tce
1992) min tce min tce

Enlarging utilization of 300 1 113 3.3-3.7 2.0-2.2 0.7-0.8 3.3-3.7 1.5-1.8 2.0-2.5
porous aggregates and
secondary resources for
light-weight concretes
Improvement of the 625/233 -2.5- 40.0- 6.0-6.7 1.5-2.0 2.5-3.0

technology for production -3.0 45.0
of prefabricated
reinforced concrete
constructions and
elements and adding
different chemical
admixtures in concrete
SUBTOfAL: 14713/4057 -8.5- 40.3- 15.9- 9.9- 1.7-2.0 2.0- 20.0- 5.2-6.7 8.4-10.6

-9.8 45.4 18.6 11.4 2.5 23.2

Chemistry and Oil
Chemistry

Application of advanced 5500/1090 1.0-1.2 4.5-5.6 2.5-3.2 2.2-2.8 3.6-4.5 1.0-1.5 2.5-3.0
equipment in the
production of ethylene
and butadiene
Introduction of large 1250012475 3.5-3.8 3.5-4.0 2.5-2.8 2.2-2.4 4.2-4.7 1.0-1.5 2.0-2.5

units for production of
ammonia, type AM-85
and AM-90 with an
annual capacity of 500
thousand tons·
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Measure Specific Electricity Heat, Boiler Gas, Residual Motor Potential Possible Possible
costs, bin kWh min and bin m3 oil fuel, 1990, savings savings
ruble/tee Geal furnace min min tce in in 2000,
(prices of fuel, tons 1997, min lee
1992) min tce min tce

Introduction in methanol 350/70 -0.5- 4.0- 0.5-0.6 0.4-0.5 1.0-1.3 0.2-0.3 0.5-0.7
synthesis of aggregates, -0.6 5.0
type M-4oo with an
annual capacity of 400
thousands tons

SUBTOfAL: 18350/3635 4.0-4.4 12.0- 5.5-6.6 4.8-5.7 8.8-10.5 2.2-3.3 5.0-6.2
14.6

Timber and paper
industry

Using sulphite and 250/75 35.0- 6.0-6.8 2.0-2.5 3.0-4.0
sulphate products, bark 40.0
and timber waste as fuel
Savings of timber by 0.8-1.8 0.3-0.7 0.3-0.7 0.9- 2.1-3.3 0.3-0.4 0.5-0.7

increasing the use of 1.0
waste paper,
thermomechanical and
thermomechanicochemical
products
SUBTOTAL: 250/75 35.0- 0.8-1.8 0.3-0.7 0.3-0.7 0.9- 8.1-10.1 2.3-2.9 3.5-4.7

40.0 1.0
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Potential Energy Savings in Russia Industries
Table All.
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Measure Specific Electricity Heat, Motor Boiler and Gas, Residual Coal, Potential Possible Possible
costs, bin kWh min fuel, furnace bin m3 oil min tce 1990, savings savings in
ruble/tee GCal mIn fuel, min mIn tce in 1997, 2000, mIn
(prices of tons tce mIn tce tce
1992)

TOTAL 158994/ 347.9- 454.4- 61.1- 202.9- 88.0- 23.1- 68.5- 483.6- 90.2- 181.9-
35209 416.5 538.8 72.7 234.4 104.0 26.2 77.2 568.6 118.7 236.4

15



APPENDIX III.

INNOVAnON INVESTMENT PROGRAM

"ENERGY CONSERVAnON IN RUSSIA"
(Strategy and Priorities)

Decrees of the Russian Federation Government No. 318 of May 18,1992, No. 371 of June
1,1992. Order of the Russian Federation Government No. 5695 of May 21, 1992.

Ministry of Fuel and Energy
of the Russian Federation

Ministry of Science And Technical Policy
of the Russian Federation

Ministry of Economics
of the Russian Federation

Engineering Academy
of the Russian Federation



PASSPORT OF THE PROGRAM "ENERGY CONSERVATION IN RUSSIA"
(prices of April 1, 1993)

1. Period of the Program implementation: 1993-2000.
First stage: 1993-1995.
Implementation period of the Top Priority Projects: 1993-1995-1997.

2. 1995-prospective energy savings (as compared to those of 1990): 30-40 M tons of coal
equivalent.

2000-prospective energy savings (as compared to those of 1990): 200-220 M tons of coal
equivalent.

3. Innovation part of the Program.
• Cost: 20 M rubles.
• Development period: January-June, 1993.
• Financing:
• Budget: 12 M rubles.
• Scientific-Research And Design Fund of the Russian Federation Ministry of Fuel and

Energy: 6 M rubles.
• Scientific-Research And Design Fund of the Russian Federation Ministry of Science

and Technical Policy: 2 M rubles.

4. Investment part of the Program.
• Implementation period: 1993-2000.
• Financing:
• Total: 1300 B rubles.
• First stage (1993-1995): 365-370 B rubles, including capital investments:

290 B rubles.

5. Financial resources for the first stage.
• Budget (federal and local): 120 B rubles.
• Russian Non-Budgetary Inter-Industry Fund OfEnergy Conservation and other Funds:

79 B rubles.
• Other non-budgetary funds: 168 B rubles, including bank loans: 53 B rubles.

Client:
Ministry of Fuel and Energy of the Russian Federation (Management body of the Russian Non
Budgetary Inter-Industry Fund Of Energy Conservation).

Consulting Engineer: Engineering Academy of Russia, Russian Academy of Science Institute for
Energy Research, including subcontractors.

Contractors: Ministries and agencies of the Russian Federation, areal, regional, republican
(within the Federation) management bodies, enterprises, organizations, associations, concerns,
corporations.



GENERAL PROPOSITIONS OF THE PROGRAM "ENERGY CONSERVATION IN RUSSIA"

1. SUBSTANnATION OF THE PROGRAM

Low energy efficiency of Russian economy keeps being one of the predominant reasons for the
intense situation in fuel and energy sector of the country. The expenditure of primary energy
resources per unit of gross domestic product (GDP) in Russian federation is 1.3 times higher than
in the USA and 2 times as large as compared to that of the developed Western European
countries and Japan.

The continuing industrial recession in Russian federation has not practically affected energy
consumption.

While the annual 1992 gross domestic product declined by 20%, the consumption of primary
energy resources diminished by only 4%. Since the production of energy resources has dropped
for the most recent two years by 12%, the lack of appreciation of energy conservation decreased
the reliability of the national economy down to a critical level. It also caused the 25% reduction
of energy export to the CIS and other countries. During the above mentioned time period the
energy intensityI of primary industries has increased by 30-34%. If urgent steps are not taken,
one can expect the further growth of energy intensity for the 1993-94 GOP, which in tum will
have serious negative consequences for the economy as a whole.

This unpleasant situation in Russia's economy is explained by the low prices for energy resources
and products (as compared to world standards). As a result, no levels of social structure (ranging
from management agencies to factory workers and civilian population) are interested in rational
usage and economical expenditure of fuel and energy. The quick and effective solution in this
area is hardly possible due to the combination of the following reasons:
- lack of the energy consumption registration devices;
• large percentage of outworn capital equipment, causing immense energy expenditure;
- lack of the competent administrative and engineering personnel in the sphere of energy
conservation.

Another influential deterrent is the unreadiness of industry to rapidly. expand the production of
energy conservation equipment and control/measurement devices necessary for the rational use
and economical expenditure of fuel and energy.

Iratio of energy used by the equipment or technology to useful products and services,
provided by this equipment or technology - V.K.



2. ENERGY CONSERVATION POTENTIAL

The general Russian need for primary energy resources will amount to 1.2 B tons of coal
equivalene (tce) or 35.5 1015 Btu in 1993. By 2010 it will reach the level of 1.7-1.8 B tce.
There is, therefore, a 450-500 M tce potential for energy conservation. Saving this volume of
primary energy resources may be accomplished through the implementation of a consequent and
comprehensive federal energy conservation program, rather than by the additional energy
production.

The concept of energy policy in Russia in the new economic situation, approved by the Russian
government, sets the task of achieving in 2000 savings of primary energy resources (as compared
to those in 1990) by 200-250 M tce, and in 2010 -- by 500-600 M tce. Only half of total savings
is supposed to be achieved by way of improving economical structure. The other, greater part
must be accomplished as a result of technological and organizational improvements.

By the year of 2010 the energy intensity of GDP will have been reduced by 22-24% (in
comparison with 1990), provided that the mentioned amounts of energy savings are achieved.

Western countries, which experienced energy crisis in 1973-74, had to toughen federal standards
for energy characteristics in industry and for heat characteristics of buildings. They also had to
develop and implement federal energy conservation programs. This experience proves that Russia
can realistically reach the above indicated amounts of energy resources savings.

3. STAGES OF THE PROGRAM IMPLEMENTATION

The strategy of Russia's energy conservation program supposes 3 periods.

The first 12-18 month period, which is according to "Russia's Energy Policy Program" associated
with anti-crisis measures both in energy sector and in the economy in general, suggests that the
major directions for energy conservation activities on the federal level should be as follows.

• To improve the system of prices for primary energy resources and energy carriers
produced from them. Internal cost for fuel and energy must correspond to the expenses
of its production and delivery to a consumer. In this case the cost would approach the
world level and the current asymmetry of prices for other industrial goods would be
eliminated. According to the domestic and foreign experience, no other legislative,
administrative or technological measures will be productive enough.

• To develop and adopt legislative acts and regulations in the sphere of production, rational
utilization and economical expenditure of fuel and energy in Russia.

2 1 ton of coal equivalent = 29.43 106 Btu.



•

•

•

•

To establish a structure of federal and regional management bodies, supervising energy
consumption and conservation process (standardization, inspection, information, assistance
to energy consumers in improving their local energy sectors).

To form federal and regional non-budgetary energy conservation funds for initiating and
financial support of the most important and energy efficient projects.

To further improve the tariff system for electrical and heat energy and to develop the
methods of charging for energy savings.

To provide administrative and engineering personnel, specially trained m energy
conservation techniques.

The second term will last until 1996-1997 and will have the objective to overcome energy crisis
and to establish a developed energy market in Russia. The energy consuming/conservation
legislative acts along with the respective organizational and economic mechanisms are supposed
to become effective during this period. In particular, it is necessary to financially encourage
energy producers and consumers for them to effectuate energy conservation measures. This
process must be functioning at both federal and regional levels. Control of compliance with
energy efficiency standards and norms in industry, agriculture and commerce should also be
organized. It will be especially important to start mass production of measurement and control
devices (preferably automated) for fuel and energy expenditure purposes and supply all categories
of customers with them. Establishing accurate measurement and control in the field of energy
consumption is indispensable condition to achieve large volumes of saved fuel and energy for a
short period of time.

Significant practical assistance in transferring Russia's economy to energy efficiency way of
development must be provided by military enterprises which are currently being conversed. They
can particularly be helpful in equipping energy consumers with measurement / control devices.
With the country moving towards market economy, considerable role in terms of improving
efficiency, environmental friendliness and reliability of power and heat supply will be played by
medium- and small-size thermal power stations. They are supposed to employ gas turbine
engines and other power equipment, manufactured by military plants for submarines, jets etc.

Defence complex enterprises must also take care of mass production of multipurpose mobile
diagnostic laboratories, designed by Russian scientists. Energy inspection institutions and
consulting firms, equipped with such laboratories will then be able to discover additional energy
conservation possibilities, especially among the numerous newly created private businesses in
industry, agriculture and commerce.

During the third time period energy conservation policy is supposed to be further developed. It
must include both measures on improving the structure of economy to increase the share of the
science-intense and low energy intensive industries in Russia's GDP, and measures on developing
and introducing new low energy intensity technologies, efficient equipment and materials.



4. ENERGY CONSERVATION MECHANISMS

The implementation of active federal policy in energy conservation is supposed to be a basis for
consequent realization of the described stages by way of simultaneous resolution of the following
co-related tasks:

- to establish a legislative base for energy conservation;
- to develop the standards for energy consumption and certification of energy intense products;
- to establish an auspicious economic environment, including commercialization of work; to

develop an energy conservation mechanism and a price policy, corresponding to market
economy;

- to federally finance current investment policy, to provide a legislative base, to establish
standardization of energy consumption;

- to effectuate scientific and technical energy efficiency policy and implement energy
conservation projects;

- to produce the necessary energy conservation equipment and organize its delivery to
consumers through the market infrastructure;

- to share the power and responsibilities between the federal and regional management bodies;
- to develop international cooperation;
- to apply economic sanctions to consumers, guilty of energy looses and irrational energy

consumption;

5. DEVELOPMENT OF ENERGY CONSERVATION EQUIPMENT

Energy consumption can be reduced by a factor of 1.4-1.7 through the improvement of energy
efficiency for a new fleet of machines and equipment. The production of energy conservation
equipment as well as energy meters should become at least 10 times higher and annually amount
to an equivalent of 30-40 B rubles within the next 3-5 years. Presently, the needs of energy
consuming industries in certain types of energy conservation equipment are only met by 4-55%.

60% of industrial facilities are morally and physically wornout, and only 20-30% of installations
correspond to world standards. Energy standardization covers only 4% of machines, which are
presently manufactured and maintained.

Production of energy meters and energy control systems satisfies 30% of generally required
amounts and the needs in heat meters are met by only 3-6%. Automated systems are not
manufactured at all.

6. ENERGY CONSERVATION FUND

Social factors do not allow to considerably increase the cost of fuel. Nor do they let to
essentially change the correlation between the prices for energy resources and processing
industries production. That is why, in order to reduce the load on fuel and energy sector



industries, it is necessary to take on the federal level a number of urgent financial, economic and
administrative measures (such as sanctions for irrational energy consumption).

The required amount of funding for federal financial support of energy conservation projects for
the period of 1993-95 is estimated at 365-370 B rubles3 for top priority projects. This will save
35-40 M tce in 1995, as compared to 1990, and set perspectives for a number of projects to be
realized in the coming 2-3 years which will save 70-80 M tce. The above indicated sum equals
to 0.8-1% of the cost of fuel, which is annually consumed by various branches of national
economy. Together with the expenses for economic motivation, the annual financial needs for
energy conservation purposes will amount to 4-4.8% of the cost of the fuel consumed.

These financial resources must be collected in the federal and regional non-budgetary energy
conservation funds. It is reasonable to estimate deductions to the funds for a definite period of
time with further indexation. After energy consumption standards are developed (1995), the
mechanism for collecting money in the funds can be changed, based on penalizing enterprises
for inefficient and irrational energy use.

The Russian Non-Budgetary Inter-Industry Energy Conservation Fund was established on the
federal and regional levels by the decree of the Russian Government No. 371 of June I, 1993.

According to the Government order, the Ministry of Fuel and Energy, the Ministry of Economics,
and the Ministry of Finances developed the provisions of the Energy Conservation Fund. These
include mechanisms of the Fund formation as well as the directions and inspection of the Fund's
consumption. However, the provisions in question can not become effective until the
Government or the Supreme Soviet makes a decision to include the expenses directed to the Fund
(in the amount of 0.5-1 % of expended resources) into the cost price of production.

Russia's Ministry of Finances together with the Ministry of Economics and the Ministry of Fuel
and Energy developed the draft decree which establishes the order of deductions to the federal
and regional Energy Conservation Funds, made by industrial, construction and transport
organizations in the proportion of 70% and 30%, respectively. This draft, in conformity with the
Government decree No. 552 of August 5, 1992, denotes to include directed to the Fund
deductions into the cost price of goods, works or services, provided by the involved organizations
and enterprises. For all that, the expected rise of the cost price will not exceed 0.02-0.1% and,
therefore, will not practically affect the final price of products. The draft decree is currently under
consideration of the Russian Federation Government.

If adopted, the decree will allow to annually direct up to 25 B rubles to the needs of energy
conservation. Among these 16-18 B rubles will be sent to the regional energy conservation
funds.

3 here and further prices of 1993.

-
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7. ENERGY CONSUMPTION STANDARDS. CERTIFICATION OF PRODUCTS

Present system of energy consumption standards does not correspond to the market economy
requirements. More than 1000 federal standards, including energy consumption indexes are
currently in force.

These indexes do not, however, cover all the sphere of the most power consuming production and
can not be used as a technical basis for energy consumption canons.

According to the western experience, all standards, as well as construction norms and rules,
should have mandatory and discretional levels.

The mandatory level should enclose the standards, regulating energy consumption efficiency for
buildings and constructions along with the indexes of minimal energy consumption for the most
power consuming equipment and mass production facilities. Recently energy consumption
indexes have been introduced in 314 federal standards. The total amount of the documents to
be developed in 1993-95 is estimated at 120-150, the funds needed for their development being
50 M rubles. The program of top priorities includes the list of these documents.

An important direction in energy conservation policy is the certification of newly manufactured
products for compliance with energy standards. The objects of certification should, first of all,
include goods of mass production, heat isolating materials, energy meters, regulating apparatus,
electrical motors, auto- and moto vehicles. Expenses for establishing certification standards on
the first stage are estimated at 100 M rubles.

8. THE STRUCTURE OF THE PROGRAM "ENERGY CONSERVATION IN RUSSIA"

The major parts of the Program are as follows:
- analysis of the energy conservation potential and main directions of its realization;
- legal, organizational and financial mechanisms of energy conservation;
- science and technology policy in energy conservation; substantiation of the primary directions

and top priority projects;
- improvement of energy conservation structure at regional and federal levels;
- federal financial support of energy conservation policy;
- international cooperation;
- top priority projects in energy conservation.

Economic mechanism on the first stage will be represented through grands and subsidies to
enterprises consuming and manufacturing energy conservation equipment to promote revealing
economic potential. These enterprises must be encouraged to equip their local energy sectors
with measurement devices, to use secondary energy resources as well as local and renewable
energy sources.

After the law on energy conservation comes into force, measures of economic and administrative
influence will be enlarged by tax benefits and sanctions, fines for irrational energy consumption,
and improving price and depreciation policies. The economic mechanism will include methods

J
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ofprice formation; relationship between energy suppliers and energy consumers; financing energy
conservation; standardization of energy consumption and control over efficient utilization of fuel
and energy. Economic mechanism should also provide levers and motivation to make the
necessary structural changes in energy production and consumption. In long-term perspective
structural economy will reduce energy intensity of GDP by 20-25%.

Financial mechanism implies federal support of energy conservation projects by federal and local
budgets, privileged loans for 3-4 years with covering the bank interest from the budget funds.
The Russian Non-Budgetary Inter-Industry Energy Conservation Fund established by the Russian
Government must promote energy conservation. Budgetary and non-budgetary money must
provide motivation for attracting the funds of enterprises and organizations to finance energy
conservation on commercial basis. This must become the main source of funding.

Legislative base for energy conservation has been launched by a draft energy conservation law
developed by order of the Russian Government. It has been sent to the subjects of the
Federation, ministries and agencies of the Russian Federation. This draft aims, in the first place,
at setting legal norms for implementation of the federal energy efficiency policy. It establishes
financial and economic mechanisms promoting energy conservation (by way of tax, loans and
depreciation benefits; creation of energy conservation investment funds; subsidies; punitive
sanctions for inefficient energy use.

The draft determines provisions on energy consumption standards and certification of the
maintained equipment at the level of federal standards. It also suggests to orginase the system
of energy consumption registration at the level of federal statistics and to create federal and
regional management bodies on energy conservation.

9. TOP PRIORITIES IN ENERGY CONSERVATION

The program includes about 230 top priority projects. Most important of these are 78 projects
which are combined into a program of primary measures on meeting the needs of Russian
industries for energy and water control and regulation devices. This program will be
implemented in 1993-95. Expenses are estimated at 6.5 B rubles, including 2.7 B rubles for
scientific-research and design projects.

The Program Of Primary Measures

Sphere Number of Total cost,
projects B rubles

Registration, control and regulation of heat energy
consumption 23 1,973

Natural gas 17 1,420

Electrical energy 15 1,839

Water consumption registration (meters) 18 0,772

Automated systems for energy consumption control 5 0,539



Implementation of the program will ensure annual manufacturing of 1-2 M devices related to
heating and respective energy savings up to 25% of the present heat consumption. Production
of gas meters will be increased up to 0.2 M pieces a year for industrial use and up to 1 M pieces
for household use. The need for electric meters will be met in 1996.

The program of top priorities includes 156 energy efficiency projects which will ensure in 1993
1995-1997 annual savings of 75-85 M tce (as compared to those of 1990) in gas, oil, oil refining
and oil-and-chemistry industries, as well as ferrous and non-ferrous metallurgy. They will also
provide substitution of scare motor fuels in transport, agriculture, construction and machine
building sectors. Total expenses for their implementation are estimated at 258 B rubles. The
detailed information about these project is appended.

Payback period, including investment cycle will not exceed 2-4 years. Annual cost effectiveness
(i.e. cost of saved fuels) will amount to 1.5-1.7 trillion rubles.

On the order of Russian Government (decree No. 371 of June 1, 1992) the program of top
priorities includes projects on improving energy efficiency in extraction, refining, transportation
and utilization of oil, gas and petroleum products.

The program of reducing oil and gas consumption after technical re-equipment of oil refining
plants can be implemented in 1993-2000 achieving fuel efficiency of up to 6 M tee. The
expenses are estimated at 22 B rubles.

The program of reconstructing system of preparation, transportation and storage of oil and
petroleum products, which will ensure reducing looses of hydrocarbons and will "low to save
2.5 M tce. The necessary investments will amount to 30 B rubles. '

The program of improving fuel efficiency of compressor stations of gas mains can provide fuel
efficiency of 16 M tce in 1993-1996. The necessary investments will be about 63 B rubles. Pay
back period of these projects will not exceed 1-2.5 years.

Direct oil losses during extraction, transportation and storage are 12.5 M tons. It is possible to
reduce these losses by 45-50% with assessed savings of 6-6.5 B rubles and cost efficiency of 4.7
B rubles.

The potential of reducing losses during extraction, transportation and storage of motor fuels is
11-12 m tons of coal equivalent. Investments needed to reveal this potential are estimated at 6-7
B rubles and the cost efficiency - at 16-18 B rubles.

The total amount of electricity for electric drives in oil extraction is estimated at 45 B KWH or
57 M tons of oil equivalent. Creation and large-scale use of autonomous mini-thermal power
stations utilizing associated gas will allow to improve electricity and fuel efficiency of heat
supply for extraction industries.

Gas savings potential just during its transportation along the gas mains is estimated at minimum
32-34 B m3 annually. Possible directions of revealing this potential, which is equal to



construction of a gas pipe-line from Jamal Peninsula with the crossing of 1400 mm, can be
improving utilization equipment at compressor stations~ equipping these stations with steam-and
gas systems with additional electricity production~ and using secondary energy resources.

10. NON-CONVENTIONAL ENERGY RESOURCES

The draft program suggests substituting energy of organic origin by that from non-conventional
sources. The perspective saving potential is expected to reach 5.5 B tce during 1993-95 and 0.6
B tce in 1993.

Between 1993 and 1994 it is supposed to design and manufacture 4.3 KW and 60 KW wind
power stations. Development of special hot water installations for rural areas will make it
possible to use solar energy. These installations will be manufactured in form of plastic and
stainless collectors and solar concentrators.

It is also expected to begin mass production of bio-digesters for solid waste processing,
"Biosolar" installations for growing water-plants and processing them into hydrocarbons as well
as 16 KW gas-generators for timber waste processing.

A power/heat supply installation will be designed to utilize the natural heat of the Earth. This
installation will be capable of developing 3 MW of electric power and 12 MW of heat power.

In the year of 1993 it is planned to carry out 20 research and design projects, the associated
expenses are estimated at 224 M rubles. 117 B rubles are supposed to be covered by the
Ministry of Fuel and Energy, and 107 M rubles -- by the Ministry of Science and Technical
Policy.

11. THE STRUCTURE OF THE PROGRAM MANAGEMENT

Board of directors of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund and
corresponding industry and regional funds are the chief implementors of the Program.

Money of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund, as well as of
non-budgetary funds for scientific-research and design activities of the Ministry of Fuel and
Energy, according to the decree No. 371 issued on June 1, 1992, is attracted to support the
Program.

Management of regional energy conservation funds is exercised by the local authorities.

Financial resources of the Russian Energy Conservation Fund will be used to stimulate concerned
enterprises to invest 3-4 rubles for every ruble, received from the Fund.

Control over the course of the program implementation and efficiency of the funds utilization is
exercised by the Supervisor Council formed by the Ministry of Fuel and Energy of the Russian



Federation in accordance with the Statement on the Russian Non-Budgetary Inter-Industry Energy
Conservation Fund. All the money directed for the program implementation by any of the above
mentioned sources is collected in the Russian Non-Budgetary Inter-Industry Energy Conservation
Fund which alone is responsible for implementing the Program.



Potential Of Energy Conservation (by 2010)

Natural Oil Coal, Electric Heat Total,
gas, products, Coal energy, energy, million
B m3 millions coke, B B Cal tons of

metric million KWH coal
tons metric equiva-

tons lent

Fuel and Energy
Complex: 45-60 15-17 33-39 40 160-180 150-180
Oil production 5-10 6-12
Coal production 3-4 10 3.5-4.5
Energy transportation 8-10 7-8 30 150-170 52-59
Power and Heat
engineering 32-42 10-12 26-31 80-96
Oil refining 4.7-5 9-10 8-9

Household 10 0.6-0.8 21-23 90-105 120-145 85-95

Agricuiture 1.4-1.5 35-41 1.5-1.7 8-10 4 54-64

Transport 29-34 42-50

Industry: 34-42 6-7 12
General industrial
measures 10-13 0.5 140-175 75-100 71-89
Metallurgy 12-15 2 10-11 20-24 5-6 34-39
Machine building 3-4 0.5 55-60 14-17
Building materials 10-11.5 1.7-2 2-2.5 8.5-10 40-45 20-23
Chemistry and oil-
and-chemistry 5-6 4-5 12-15 9-10
Timber and paper
industry 0.3-0.7 1-2 35-40 8-10

Total 90-100 85-100 70-80 350-420 450-540 480-570



Efficiency Of The Top Priority Energy Conservation Projects,
presented in the program "Energy Conservation In Russia" (prices of April 1, 1993)

Branches of Num- Expenses Implemen- Energy Economic Pay-
national economy ber of for tation savmgs, efficiency back
and inter-industrial pro- research period, M tce (cost of period
projects jects and years the saved for

prepara- fuel), capital
tion for B rubles invest-
mass ments,
produc- years
tion,
B rubles

Manufacturing
energy
consumption
registration and
control devices 78 6.5 1993-1995 5 75 2-3

Natural gas
industry 50 120 1993-1997 11 180 3-4
Oil industry 5 1.2 1993-1997 12-16 480-640 3-4
Oil refining
industry 5 2.6 1993-1997 2-2.5 50-60 3-4
Chemistry and oil-
and-chemistry 5 2.9 1993-1997 2.5 30 3-4

Ferrous metallurgy 15 5.4 1993-1997 4.5 70 3-4
Non-ferrous
metallurgy 8 3.0 1993-1997 2-2.5 30-40 3-4

Transport 11 5.6 1993-1997 4 200 3-4
Alternative motor
fuels 7 1.0 1993-1995 2.5-3 70-90 2-3
Agriculture 29 4.1 1993-1997 20-25 100-120 3-4
Construction 6 4.9 1993-1995 5 75
Machine building 14 115 1993-1997 9 130 3-4

Total 234 270 80-90 1500-1700 2-3



Distribution of resources for the program "Energy Conservation in Russia"

Financial expenses (prices of 1993), B rubles Expected
outcome of

Financial sources For to wit subprogra

and directions of the
m

investments imple- (program)

menta- implemen-

tion tation
1993 1994 1995

period

1 2 3 4 5 6 7



Subprogram Sources of financing The
objectives: Total 367.99 80.62 129.6 132.6 subprogra

to wit: m will
Establishing legal cover
and economical Republican budget 54.75 1.59 13.98 13.98 general
mechanisms to directions
provide implemen- Investment loan of
tation of energy ways of support: implementa
conservation poli- tax benefits tion of
cy. Creating sci- coal donations "Russian
entific and indus- energy
trial basis for Local budgets 65.55 9 28.59 27.96 conservatio
energy conserva- n policy
tion technologies Non-budgetary the new
and equipment. sources, 247.69 70.03 87 90.66 economic
Designing and including: situation".
manufacturing enterprises funds 115.35 26.95 42.48 46.92 It will
energy consump- bank loans 52.95 18 18 16.95 determine
tion measurement special funds 78.9 25.95 26.37 26.58 energy
and control devi- other conservatio
ces. Utilization of n potential,

social and
new and renew- economiC
able sources of efficiency
energy. of the

energy
Level of readiness conservatio

n program
The subprogram is as well as
being developed. basic

directions
Client: of. .

Improvmg
Ministry of Fuel energy
and Energy of efficiency
the Russian in different
Federation branches of

Russia's
national
economy
for the
period till
the year of
2000. As
a result of



Capital investments resources
Total 288.0 63.0 100.8 124.2 will
to wit: amount to

an
Republican budget 46.8 10.8 10.8 equivalent

of3 M
Investment loan rubles in
ways of support: 1993, and

tax benefits of35 M
coal donations rubles -- in

1995.
Local budgets 57.6 9 27 21.6

Non-budgetary
sources, 183.6 54 63 81
including:
enterprises funds 75.6 18 23.4 34.2
bank loans 45 18 18 9
special funds 63 18 21.6 23.6

Besides:

Own hard currency
resources

Foreign investments,
M Am. dollars 24 6 8 10

Foreign credit,
M Am. dollars 60 18 20 22

--------------------------



1 2 3 4 5 6 7

Current expenses
Total 79.99 17.62 28.77 33.6
to wit:

Research and design
projects, 13.94 4.1 4.92 4.92
including
Republican budget 7.95 1.59 3.18 3.18
Non-budget sources 5.99 2.51 1.74 1.74

Other needs, 66.05 13.52 23.85 28.68
including
Republican budget 7.95 1.59 3.18 3.18
Non-budget sources 58.1 13.52 22.26 22.32
Local budgets 7.95 1.59 6.36
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t~clillologle:::, PIOvl::lun Jln'ldli:dl ,:olt::',ul t,lll\l,'1.rld ;-idvl:::orv

:>~rVll.'e::; or "'183t I I lid' IflcllldltelllfJrd '.'1:: 1'-lfl, 1'1.:1111111\4 per:30nlltd

bot hill RU::::3 I a itl1d abroad, 111::'1][ ::tIICe I II the r 1e 1d or 8118 rg'y

con:38rvatlon irWl,:::t m.:'IlL:; or [Olelg'll dnd Itl::'Slali ':'t1terpr'l:~:e:::
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or 8lterg'y :33vlng ancj fjlt81'gy err iCP,~IICV,
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Appendix V.

KEY I~S OF THE PROORAMME FOR 1993-2000 ON REDUCING
LOSSES OF OIL. NATURAL GAS AND PETROL DURING ITS

EXTRACTION. REFINING AND TRANSPORTATION.

The Progranune has been deve lopped in add it ion to the
major "Energy ConservatIon Pogramme for Russia" and In
accordance WIth the decree N371 issued on June 1, 1992 by the
government of Russ 1an FederaU on: "Urgent measures on energy
conservation In the field of oil and natural gas extractIon.
transportation and refinIng"

The object ives of the programme are the folloWIng:

-To set the priorities for the
POlICY In the field ~f 011

transportat ion and stor 1ng.

technical energy savlng
and natural gas extraction

- To carr'l out research and deve lopment pro Jects.

-To lntroducE' modern energy effiCient technology and
know-how in the field in question.

-To organise the industrial proliuction of newenergv
effiCient equlpment and ensure future devE'lopment cf
eXIsting industrial facilities to meet the demands of
o 1 1 and gas industrv.

-To develop the economic mechanism whiCh would stimulate,
during tranSient period. the introduction of modern
energy effiCIent technologv and eqUIpment and provlde
government support for energy '::onser'/at ion pro Jeets.



KEY I~S OF THE PROORAMME ON ENERGY CONSERVAT ION
MEASURES TO BE TAKEN FOR THE RENOVATION AND RETROFITTING

Of THE OIL REFINING PlANTS.

The Programme has been deve lopped In add i tt on to the
rnaJor "Energy Conservat ion Pogramme for RUSSIa" and 1n
accordance with the decree N371 issued on June 1, 1992 by the
government of RUSSIan Federation: "Urgent measures on energy
conservatIon in the field of all and natural gas extraction.
transportatIon and refir1Ing"

The obJecti ves of the programme are the follOWIng:

-to carry out R&D in the field of
In 011 and petrol industry.

-to stImulate the development
manufacturing energy effiCIent equIpment
oil refining plants in 1993 - 1997.

energy conservatIon

of the industries
to meet the de~1d of

-to develop and put into practice economiC and
legislative mechanism whiCh would stimulate, durIng
transient perIod, the introduction of modern energy efficient
technologIes and eqUIpment and ensure government support for
energy conservation proJects.

-to en~hance International cooperation In the field of
energy conservation.



KEY I~S OF THE PROORANME FOR THE YEARS 1993 - 1996
ON SUBSI' ITUT ION OF PETROL AND DIESEt FUELS

BY rnMPRE~ AND LIQUEFIED GASOIL.

TIle Prograrmne has been developped in addition to the
major "Energy Conservation Pogramme for Russla" ar1d In
accordance wlth the decree N 371 Issued on June 1. 1992 bv the
government of Russ iar1 Federat ion: "Urgent. measures on ener~y

conservation In the field of oil and natural gas extractlon.
transportation atld refining"

The object ives of the programme are the followlng:

-to work out lneasures which would faci li tate the
estab1ishment of more at tractive bus iness and economi c
enVironment to enchatlce further development and retrofitting
of eXisting gasoll compressor service stations (GCSS) and to
encrease the fleet of vehicles which use as a fuel bottled
liquefied gas.

-to carry out R&D With a View to develop efficlent ~1d

erwironmentaly sound vehicles which run on bottled liqueti~(j

gas.

-to stimulate the development of branches of lnduSLf''l
whlch are related to manufacturing or maintenance of BeSS and
vehicles.

-to develop and introduce automatisation at1d control
eqUipment for GCSS.

-to develop the mechanism for implementation of GCSS
retrofitting programme.

-J:o introduce new materials. technology atld r:now-how.



KEY I:::suES OF THE PROORAMME otJ REDUCfICH
OF FUEL CONSUMPT ION BY AlITOCAR AND TRACTOR FLEET.

;T'3.JC!' "E:nergy Consen'aLlon Pogramrne f01' F,USS13" 3.r1':1

a.cccr"janc8 '11'1 t h the deCTee N ::?,i'l ~ :=:=:ued en june L. 1292 b'l

.,..,

., I

g'J'I'7rnment of RUS:31 an F,:,derat I on: "lJn~ent m~a.sures '~tt ~ne1's'J

COflservatlOn In the field of od a'ld natural gas ext.~'2.ctl'~n.

tran:3portatlon and r'efirllng"

The objectives of the prcgrarnme 3.r9 the f'Jllowwg:

'/ehlcles rnanutacturuw n:dustn' wlth ~he '/1":'''/

-to defIne

technIr~al pollr~'1

and agT 1':::U1t ural

the prIoritIes ~ar

tor modernlsation of

i mple!ner~tat 1cri :Jf
autocar:~. ~r3r.:.'t::;r':~

to ener'ease '/ehlcle:3 tuel efrir'::lenc'/.

-to improve techn 1~.::al mal nter:anC83'1:3tern r :'1'" "?:o st l lib

a.utocar' and tractor t leet to reduce ; ts rue 1 (.::on:.::urnpt Icn.

-to develop

- to ''::2.1'r',/ out re:::earch and deve ~cpment pro Je'.::t:.3.

- t.o deve lop and put into praet I ce new 8'.::c:t'lOrnl C 2.nd

leg'l:3lative mechani:3lTl WhiCh would stimulate. durIng tratlSlent
penod. marlufact'Jrulg Qf e(fic18nt equlpmenrJ 3.nd pr'cvl,j8

r i ncnc I31 :3upport for 1'81at. ed 1~'l!just 1'1 ,:,:Z je If'? 1r:;~t1''? t"\t ~ ~lrc'~'{h

the use Q( innovatlcn and Ifl'le,'3tment fund:=:.

-to enhance the lnternatlOnal '~~ooper-::it:cn

of f'lei '?tn~::;ienc'/.

M'$1AVAILABLE COPY
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