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ENERGY EFFICIENCY STRATEGY
FOR RUSSIA

The Moscow 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 I0 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-on-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 POTENfIAL

1.1. Evolution of Energy Intensity

Social experiments in central-planned economies have shown that any model of a central
planning is less economically 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 (GDP).

The tendency for energy intensity to decline is a long-term historical trend. \ 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 GDP
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 GDP
dropped by 10 percent between 1975-85. However, according to national income data adjusted
for inflation, energy intensity actually rose by 14 percenf. 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 proportions 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 6-1O-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 has 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. In
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
production mix. as well as through technological innovations.

Detailed international comparative study of energy intensities undertaken by I.A.Bashmakov and
A.A.Beschinsky was devoted to identification of the potential for energy efficiency in Russia. 3

An important factor making the Soviet economy more energy intensive is the level of energy
consumption 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. tee.

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 potential was estimated equal to 35-40
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 energy 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. Arake10v 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.9 About 350 technologies

are described in this book. Description includes technical parameters, economic efficiency,

possible applications, and authors or producers of this technologies. No effort to estimate total

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 former 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. lO 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. 11

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 described 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 tce. 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:

(I) 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-cost 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. tce, 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.

10



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 = (En + a) * K
where

En = 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 1evelized 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 ~ 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 IRR=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 = II a;j II, a matrix of coefficients, a;j - 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)·l. Using this matrix, total energy
consumption could be presented as a function of final energy consumption:
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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 final consumer a unit of secondary energy carrier. For example, to supply
the final 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
rmal 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 final consumers is accompanied by
overall 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 automatically. 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. Bashmakovl6 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 accompanied 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 tee. Based on the approach presented in this paper, this potential equals
to 672 million tee. Including 3 million tee - 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, II

"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 cal.\.: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," which lists delivery to the
military including delivery of arms and weapons--data never before published in
the former USSR19

);

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 not 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. I990/tce. 20 More than 92
percent of the integral technological conservation potential is less capital intensive than additional
production of natural gas.

Ifonly 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 tbe year 2005 witb specific capital
investments less tban 300 rub. 1990/tce/ year or $ 60/tce/year (assuming a 5 rubles
to 1 doUar excbange rate for 1990);

• The total amount of investments needed for tbe wbole 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 tbe former USSR is not only tbe largest
in tbe world, but also tbe cbeapest. Russia could be caUed tbe Saudi Arabia of
energy efficiency. If a 20 percent discount rate is applied and average lifetime of
energy conservation measures equals to 10 years, tbe 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:

(I) 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.

21



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. tee) is larger than energy consumption
in this sector;
petroleum products utilization efficiency improvements to consumption ratio109 % 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 tum, 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

-- .-
rechllolnllc~l ICI'cl Aile cnm!,"~ltlnn

Be~t N~lion~1 Of""lc!c' Below 5 ~. 10 11·20 O\'er 20
""orld ~r:tndmrd' .~ yc:t'~ '1 ye~r5 yc~n yc~n

stand:ud'

EneflU' equipment

Ste~m f)"ilen 105 529 3A ~ 26.1 258 JI.J 15.11

Wnsle·ne:1I ~ 7 JR 5 15 " 19 ~ 222 35·' ZJ2
Ixli/en

Slc:tm tur"ines 25 355 603 ~6 132 2~.fi 49.5

G:ts lurt:Jine~ 5 2 71i) 135 23.7 J~.~ rJ!J
--

Hydro turbines 20 2U ?1i5 J 7 11.3 17·1 71.Ii

Diesel engines l r,7 52.3 ·lIO 31.0 32.3 H·' 1~.q

Electrolhennlt!
~qulpment

Electric :trc J 9 3".6 55.5 1".6 16.2 3 " J·f.1
fum:!ces

Mel:tl tre:ttinll 78 ,17~ HR 340 2&8 2.H 178
rurn~ces

Induction 98 51.5 391 30.4 250
I' 3~.~ i I

IU
mehinll &.
he:uins equipm.

F;lectrh: _Idlnl
~qulpment

Open-:trc , 22 SO." 3H ~J.2 ))8 PI? J 1
weldinl m:tchine

Conl:tct 7 I .14 7 IR 2 27.9 273 1:111 105
"'clding m:tchine

r,,'af Industry 150 55.9 2" I no 271 26.2 1·1 7

Enc"1J' Industry 140 59 " 26 1 J5J 23.7 Hii 11i.1

Iron &< Heel 11.3 566 291 28.2 2·1.0 25·1 21..1

Chemlc:lIs 151) 53.1 :rJ.O 189 29.1 156 IA I

~llIchlncry 1°1) 5.1.1 260 32.0 23J 293 9.0

Food Induslry 1./6 53.1 269 l!lA 32.6 29.1 9.6

Cnn~IMJctlon 10.1 58.5 1" ~ 291 277 263 169
. --.-. _. .. .- ..- -----_.- .

:1. Best-pr:lctice ·."mld ~t:lnd:lrd or higher
b Currently :lceeptcd n;,linn;'!! ~1<lnd:lrd hllt requirin!! Il1l1dcrni7:3tinn in the ne;'!r future.
c. ()lJtd;'!!ed :lnd should he replac~d: d. Other rh;'!n :Il1tolllnbilcs ;'!nc! Ir;,ct(1r~

Snurcc: B<lsed on Gosud:l r~\Vennji Knmitet ( IORin.

23



Table 1.2. Magnitude of energy savings potential in the FSU by sector,
1990, MTOEa
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Table 1.3. Technological Energy Efficiency Improvement Potential in 1990-2005 and Energ}'
Balance of the Fonner Soviet Union in 19901)

(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 1Q..l Q 58.4 m 500.4
Energy 404 30 611 823 28 79 -5 1971
Consumption2)

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

CHP Plants U ~ 32.3
-70 -1 -80 -228 73 211 -95

District lQ .ill
Heating -43 -7 -71 -118 182 -56

Own 12 7.2 2Q .lQJ. ~ 79.4
Use&Losses -18 -32 -91 -49 -35 -226

Final Energy 49.6 51.2 76.3 45.6 66.3 ~
Consumption 192 16 402 286 155 359 1409

Industry 22.8 Q2 ~ 28.4 36.8 142.6
92 82 115 94 254 637

Agriculture 3.3 J .6 .4 7.3
10 3 62 20 16 7 118

Transport 40 40
156 3 13 2 174

Residential& 26.8 lA ~ 1M 29.1 98.9
Commer. 85 13 17 89 33 95 331

Non-Energy 5 85 59 148
Use

I) Numerator - energy efficiency potentia); 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.
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Table 1.5. Impact of Energy Prices and Internal Rate of Return on Cost Efficiency of Energy
Conservation Measures in the Fonner USSR

(million tce)

IRR=0.12 IRR=0.5 Maximum

Energy Prices l ) Prices!)
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

\) 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 Former USSR
in 1990

(million tee)

Coal OSF Oil Gas Electr. Heat

Coal 18.0 .3 222.3 117.1

Other Solid .' 20.0 L~

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: 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.

~. I
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Table 1.7. Modified Direct Coefficients of Energy Consumption by Energy Complex per Unit
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: 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 1.8. Direct and Indirect Technological Energy Conservation Potential in the Fonner
USSR

(million tee)

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

I) Only conservation of secondary energy carries.

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 1.9. Impacts of Structural Changes on Energy Consumption in the Former USSR!) (EJ)

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

Source:

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.

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 I. 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 1.11. Energy Conservation Potential Related to Energy Consumption, 1990.

Parameter Coal Other Oil Gas Electricity Heat Total
solid

Electricity Generation 4.5" Q U 6.9 13.7
74.2 0.8 26.7 60.8 162.5

CHP Plants
23.8 Q 12.5 37.5 73.8
40.6 1.2 23.9 158.9 224.5

District Heating
2.7 Q U 4 7.9
31.7 5.8 40.1 95.9 173.12

Own Use and Losses
8.0 Q 7.0 10.6 U 25.8 52.6
0.4 0 12.2 80.1 34.6 20.1 147.6

Industry:
Iron & Steel 11.0 Q 2.7 16.7 2.9 0.9 34.2

45.5 0 4.3 26.3 8.9 10.0 95

Non-Ferrous Metals Q Q QJ Q .L2 U 2.9
0.1 0 3.8 2.5 12.0 6.0 24.3

Chemical Q Q Q 6.6 0.5 U 9.2
0 0 5.2 4.5 8.5 39.9 58.1

Machinery Q Q Q:..8 -4.1 7.6 Q 4.3
0.3 0 3.2 6.1 11.4 31.9 53.0

Constructive Materials 2.5 Q 2.7 13.1 -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 8.9

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 Totalrarameler
solid

Transport Q Q 49.5 Q !U Q 49.6
0.3 0 108.5 0.5 7.6 5.4 122.4

Residential! 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 1.1 Q 60.4 1.1 Q Q 63.8
2.3 1.0 24 1.4 8.3 10.9 47.8

Total Final Consumption 38.2 Q U!1..8 61.4 45.6 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
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Figure 1.3
Energy Consumption, National Income and
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Figure 1.4

Factors of Energy Intensity Evolution
1990-1992
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Figure 1.5
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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-Frakmaster) 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 profit in the
form 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. Tl Jmber
of 408 seems too small though, for enterprises lower the amounts of extracted resoun;l;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 (1) 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 Former 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 tce (1.7%), but the export data vary from
743 to 659 mIn tce and import data vary from 229.1 to 63.8 mIn tce, that is 3.6 fold. And
CENEf s 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 tee, for oil and petroleum
products - from 259.5 to 279.3 mIn tee, 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 five
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.
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Table 2.1 Comparison of Russia's Energy Balance 1990 Estimations
mln.tce

Parameter Source Solid Fuels Oil Gas Nuclear Hydro Electricit\ 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

Export
------ ------------ r--

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

-----------1--- -- -~--- --- -_._- - ---~--- ~---~~- ---------
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 92.8fC---- 1---------- -~ ----- - -- .. __.- - --

otal Primary 1 300.0 392.9 587.0 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

------- ------------- '------

135~8-286.0
----- '--------- _._--1-----I-----~-Ifotal Final 1 110.8 105.6 292.4 931.0

~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-DECO 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 CENEt experts for "Energy Efficiency in Russia" draft
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Table 2.2. Energy Balance of Russia, 1990

Russia 1990'

'.
Thousand toeSolid Crude Petroleum (;as Nuclear Hydrol Elec- Hut TotalFuels Oil Products Other lrieUy

Indigenous Production 217398 517282 516242 31755 14373 1297049
Impon 26287 49241 7319 74311 3020 160178
Expon -37433 -238908 64122 -175290 -3818 -519570
IntI. Marine Bunkers

-1897
-1897

Stock Chan8es 3199 2735· 3121 -4122
4933TPES 209451 330350 -55578 411141 31755 14373 -798 940694TransferslRenuns

Statistical Differences 5488 -512 586
5562

Public Elecmciry
-31755 -14373 24827 -21301

Autoproducers of Electr.
CHP Plants -83353 -1507 45468 -154414

67884 209096 -7763
District Healing -33835 -I -16903 -66292

-117031
Gas Works 62

62
Petroleum Refineries -281543 280181 -3795

-5157
Coal Transformallon 5944

5944
Liquefaction

6467
6467

Other Transformation ·29 -5712
-5742

Own Use -5686 -2153 -99453 -10777 -554 -118624
Distnbulion Losses ·3071 -7599 369 9722

·7281 -4045 -32089TFC 94970 39188 161050 77464
73855 204497 651020

INDUSTRY SECTOR 43293 38376 34519 45268 44429 110968 316853Iron and Steel 32119 2993 18421 6140 6961 66634
Chemical 210 ]8242 3848 3109 5998 27913 79320
(of which:Fu<utoclcsl
Non-ferrous Metals 1099 2588 1723 7773 4164 17346
Non-metallic Minerals
Transpon Equip. & Mach.
Machinery 1092 5 2019 4281 7904 22325 37626
Mining and Quanying 3188 50 8657 3433 6874 10831 33034
Food and Tobacco 909 I .1058 1149 1500 8427 15044
Paper. Pulp and Printing
Wood and Wood Products 456 1540 254 2392 11148 15791
Consauction 3130 78 ')125 11166 3869 128/5 40183
Textile and Leather 18 34 30 1202 4044 5329
Non-specified Industry 1070 655 1702 777 2342 6547TRANSPORT SECTOR 247 51 74398 351 5332 3804 84178Air
Road

6 45423 335
45766

Rail 67 5974
4214 10254

Internal Nav;gallon 1 6395
6396

Non-specified Transpon 177 45 16603 16 1118 3804 21763
OTHER SECTORS 48252 149 49726 26249 24095 89725 238194Agriculture 2564 12 16710 983 4298 7635 32202
Comm. & Pub.. ServIces 21776 110 5755 9554 7944 23985 69124
Residential 15782 6827 13259 1.721 48453 92042
Non-specified Other 8128 27 20434 2452 4132 9652 44825Non-Energy Use 3179 612 24117 5597

11795MEMO ITEMS:
ElectrIcity Geflerated (GWh/ ,vA NA NA 12/85/ /66867 1078037

Public ,vA ,vA NA 12/85/ 166867 1078037
Autoproducers

(I) See Section I. Issues of Data Qualiry. Former CPEs. on page 17.

Sou~e: Fuel and Energy Balance of Russia. GOSKOMSTAT of Russian Federarion 1991

Source: Energy Statistics and Balances of Non-GECD Countries1989-1990, International Energy Agency GECD/IEA, 1992 p.345
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Table 2.3. Primary Energy Balance, Russia, 1990
min. tee

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/COMMER 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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TOTAL"

th.tce

1
130 1 2641 11195 5955 23715

11 4 4766 8640 39921 58517
317 3 6564 11459 31916 53489

94 543 390 3444 15951 22635
3225 101 16714 3437 12377 42422

23 2 46 1730 5791 7641
812 136 1761 2163 12047 22101

11 10
968 6147

10969 22403
752 7372

61
9 1 108389

PRIMARY ENERGY CONSUMPTION, 1990Table 2.4.

Source: Fuel and Energy Balance of Russia, GOSKOMSTAT of Russia, 1991
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Table 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
Coal, 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

... c--.--~---1-----

TOTAL PRIMARY
ENERGY SUPPLY 251.60 27.50 362.10 525.60 44.90 20.40 -1.02 1231.08
TRANSFORMATION

-~-- -----

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 -136.78
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 TOTAL

1-------- ------- -------- ----- ~_._~---_.

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

.-

0.611
~~--- - - - ---- ------ ------ _._. --- _.-

0.31 108.48 0.50 7.63 5.43 122.37
OTHER SECTORS TOTAL

--- - --- -- -- -- ~ ._~.--:

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

Non-specified sectors 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 Production Export
excluding FSU

Electricity bin. kWt-h 989 n.a.
of which
- hydro bin. kWt-h 172

I

- 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

1990 1991 1992
Oil and Gas Condensate Producti 516.3 461.1 398.8
Refining 298.4 289.2 256
Import 16.8 12.6 10.2
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
bin 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 Consumption in Russia
bin kWt-hours

1990 1991 1992
INDUSTRY TOTAL

-----, . ------ 553:7 531.5 487.8
Fuel 83.4 79.5 75
Iro," & 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 I 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

_.
1056.1 1000

Source: VNIIKTEP
(All-Russian Scientific Research Institute for Complex Fuel & Energy Problems)
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Table 2.11. 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 TOTAL---- ~- ------- 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
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Table 2.12. Boiler and Furnace Fuel* Consumption in Russia
min tee

1990 1991 1992
~--- ---

INDUSTRY TOTAL 166.9 160 150.5
Fuel 30.2 29 28.5
Iron & Steel 75.7 73 68
Non-Ferrous Metals 5 4.7 4.2
Chemical and Petrochemical 11.3 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 Generation 392.4 388.8 375
District Heating 177.4 170.4 169

Total 988.51 967.2 942
*JncludJng coal, gas, mazut, other residual fuels

Source: VNIIKTEP
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Chapter 3. PRESENT ENERGY EFFICIENCY 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
tee. 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.
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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 unprofitable mines.

In a business Russian newspaper" Commersant Daily" the publication about this Cabir. , sitting
appeared under the title "Energy Conservation will be Promoted Administratively l 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 CONSERVAnON 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
tee, 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.

[f 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 will 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 (standardiZJltion, 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 GDP 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.

CENEf's 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.
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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 fmancial, 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 1, 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 mechanism 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 intluence will be enlargtld
by tax benefits and sanctions. fines tor irrational energy consumption, and improving price and depreciation policies.
The economic mechanism wil1 include methods of price forming; relations between energy suppliers and energy
consumers; financing 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 wll1 reduce
energy intensity of GDP by 20-25 %.

Financial mechanism implies federal support of energy efficiency 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 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, for
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 wil1 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 wil1 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 wil1 be increased
up to 0.2 mIn 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 lop priorities includes 156 energy efficiency projects which will ensure in 1993-1995-1997 savings
of 75-85 min tee annually (as compared to 1990) in gas, oil. oil refining, chemistry and oil-and-chemistry industries.
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 2-4 years. Cost eftectiveness (the cost of saved fuels) will be 1.5-1.7 trillion rubles
annually.

On the order of the Russian Government (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 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.

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 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 weIl 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.
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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-[ndustry 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 part 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 AND
CHECKING DISTRmUTION 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 DEVELOPMENT 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
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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 IMPLEMENTATION 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. 1

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. "Fot 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 protits? 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 "EE2000" 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 NGOs 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 efficiency.

Presently there are two drafts law prepared. The first one was developed by the VNIIKTEP 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
VNDKTEP. Finally, CENEfs draft was developed (see Appendix ). Since then two competing
drafts were at the table.

There are many differences in these two drafts. CENEfs 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 CENEfs
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' assessment3
, 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.4

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 expertise 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 collection process. The Soviet energy statistics was substantially
different from the OEeD 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. 5

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 for mandatory energyconsumption data collection and reporting should be followed by presentation of proposals tointroduce new regulation on metering and reporting energy consumption data according to newformats by the Central Statistics Agency and Fuel and Energy Ministry.

Better quality statistical data openly available are necessary also for making more solid basis forprocedure of energy programs discussion and for calculating costs and benetits of variousinvestments both for individual enterprises and for federal or local strategies.

As chapters I and 2 show, even government programs do not contain enough reliableinformation. Without having reliable statistics on energy consumption it would be impossibleto estimate efficiency of any government program directed for the improvement of energyefficiency.

Energy Labelling. Analysis of potential efficiency of energy efficiency labelling programs bysectors and type of equipment should be implemented including: identification of types ofequipment appropriate to start energy efficiency labelling program; proposals for institutionalprocess for energy efficient labelling.

Development of marketing tools to sell efficient equipment is no less important than productionof this equipment. Russian decision-makers mainly concentrate their attention on the productionend without looking for tools promoting market penetration of new technologies.

Energy Efficiency Standards. First, analysis of most promising areas and mechanisms tointroduce or enforce energy conservation standards will be implemented. This analysis willanswer questions: what are most promising areas for energy efficiency standards? What is thebest 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 andhygienic conditions, minimizing the cost of construction, etc. with the objective of minimizingrisks to health and life.

The new concept of the building standards takes into account energy efficiency. The BuildingCodes and Regulations (SNIPs) on heat engineering is the main document to be followed inthermal design of newly built and renovated buildings for various purposes with ratedtemperature 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 whyGOSSTROY of Russia decided to develop and implement methods for thermotechnicalstandardization and design of energy efficient buildings and to develop thermotechnical energyefficiency standards to reduce energy consumption of new and reconstructed buildings by at least25 percent.

The new draft Code6 has been developed in NIISF with a view to create buildings with efficientenergy use. Standardization of thermal properties of buildings with efficient energy use underthe 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 maintaining 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 data ses on
technological options to improve energy efficiency in Russia will allow to di~:,..:minate

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 information programs for energy efficiency. It is necessary to examine United
States of America and European consumer infonnation 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 efticient energyuse in some school textbooks.

Energy efficiency research and development. In previous years many energy efficiencyinnovations were developed in Russia. Support of scientific activity in energy efficiencyimprovement area through existing scientific facilities and through process of conversion ofscientific units previously specialized on military research would allow to increase energyefficient technologies potential. Development of new tools for providing government financialsupport of energy efficiency R&D and transferring technological knowledge from the scientistsand 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 coOection 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 + + +

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 efficiency 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 purchaseprices for energy efficient equipment could be reduced at least by the value added tax (20 %).

Favorable depreciation methods and terms. The influence of the depreciation methods andtenns on projects' internal rate of return should be estimated and corresponding policy proposalswill be developed. Those methods of the depreciation could be applied first of all to control andmetering 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 yearpayback will pay 20% value added tax and 32 % profit tax, without mentioning many othertaxes. It means that government's share in revenues (more than 50 percent) is definitely toohigh to discourage many from starting projects to improve energy efficiency. If an enterprisespends I million rubles to buy equipment and saves I million rubles of energy costs, it must pay200,000 rubles VAT for the equipment and 320,000 rubles as a profit tax, and keep not morethan 480,000 rubles as additional profit.

Hard currency earning on energy efficiency. Before the problem of ruble convertability isresolved, participation of enterprises in hard currency value of saved energy could become verypowerful economic motivation to fulfill energy efficiency projects not only for domestic firmsbut also it will motivate technology transfer form abroad. This policy should be tested againstdifficult institutional and energy conservation verification issues. If proper solution foundcorresponding draft of legislation should be developed. Presently there is a decision signed bythe Prime Minister Chernomirdin allowing this mechanism for Demonstration Zones (seeAppendix ). Precise mechanism is still needed to be developed.

All financial incentives efficiency should be tested against general economic environmentevolution -- growth of demand, inflation rates, interest rates, equipment and energy prices trendsetc. -- to identify the policies which will provide the best results in any foreseeable generaleconomic situation or flexible policies easily adaptable to fluctuation of economic situation.

Methodologies of calculations of external social gains from the realization of energy efficiencyprojects, including indirect additional energy conservation, reduction of capital intensity of theeconomy, growth of energy export potential, and ecological effects, should be developed toconduct cost/benetit analysis of different energy efficiency policies from the society standpoint.
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Table 4.4.
Actions plan for developing financial 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 justified 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 transformation. 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 under4evelopment 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 unprotitable 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 efficient
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 19~8

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 modern 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 steam-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 heat 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 the district heating 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, BATIELLE
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 cost12

• 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 little 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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'nlis I.aw ~ts tile legal norms for developing tile fedCf.l1 policy for improvlllg ellergy dliClcncy.as well as the legal nOflllS for developing inslllutional, ewnorrllC alld mformatiollal Iliech.lnlSrnS
for implementation of thiS policy and ils operation.
The prionty of improving energy efliciency rather than illcre<lsillg energy plOduetiun mUltbecome an imponanl guideline of economic policy 01 Ihe J{ussian Federatioll and the key poilllof ils ellergy policy.

During the last 20 years, Ihe energy inlensilY of Russia's economy has bem illdeallng.especially over Ihe lasl Iwo years, while many developed counlries have been successful inimproving energy efficiency. AI presenl, Ihe energy inlensily of Ihe Russian Federation is 2-3times higher than thai of highly developed industrial countries. For one unil of consumer goodsand services produced in the Russian Federalion, lhe oullay of energy is 3-4 times higher andIhe emissions of harmful substances are 6-10 limes higher Ihan Ihose in highly developed
coulllnes.

Mainlaining or especially increasing energy production delracts significanl ecollomic resourcesfrom acheiving Ihe purpose of well-being and improving ecological condilions of llie populationof the Russian Federalion. Energy carrier price hikes combined wilh conlinued high energy
imensity of lhe economy will lead 10 deepening of Ihe economic recession and decline ofcompetitiveness of Russian products on eXlernal markels.

Impiementatiull of a strong federal energy effiCiency policy locuslllg on a fleXible culllbilialionof state regulalion and markel mechanisms will:

Reduce to a large degree national expenses for ensuring reliable ellergy supply, slllceenergy efficiency projects are, on average, 5 limes less capital imensive Ihan energy
produclion projecls;
Sel significanl investmenl resources and export profils free which may be direcled to
improving lhe well-being of lhe populalion;
Reduce produclion COSIs and consumer expenses for energy carriers, and lhus soften Ihe
financial crisis and Ihe inflationary effeci of energy carner price hikes;
Increase the compeliliveness of Russian producls and services on external lila I kels;
Prolong Ihe period of ulilization of non-renewable energy resources ot Ihe RUSSlall
Federalion;
Significanlly reduce llie negative effecl of llie energy industry on llie environment wilhoul
addilional expenses for supply enterprises, manufacluring and consuming energy wilh
equipmenl for environmental pollution reduclion;
Increase the export polemial of Ihe counlry wilhoul increasing fuels eXlraction;
Increase employment, since every ruble invesled in energy efficient equipmellt cre.ttes
eight limes more jobs Ihan a ruble invested in energy produclion.

The lerms used in Ihe leXI of Ihe Law are defined as lollows:

Energy efficiency - ratio of useful products and services provided by Ihe equipment or(echnology 10 lhe energy used by Ihis equipment or lechnology, delermined by special methodsof measurement;

Energy inlcnsily - value inverse 10 energy efficlellcy;
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Energy efficiency measure - any change in equipmenl or lcchnology intended primarily to
improve ils effiCiency;

Energy - elewic power, heat and organic fuels;

Energy oollsumptioll (utiliLaJioo) - the amounl 01 energy dircclly consumed by Ule equipment or
lechnology while operating, determined by specific procedures;

Expenses for energy efficiency measures - expenses for designing and purchasing the necessary
producls and services for implementing energy efficiency improvements;

Energy conservation - a set of measures designed 10 reduce energy intensily of manufacluring
products and services using equipment or lechnological processes.

Cost~ffective energy conservation polelltial - the amount nf energy which can be saved as a
resuh of implementating a set of energy efficiency measures where the value of the energy saved
exceeds the cost of Iheir implementalion.

The Federal Agency - the Federal Energy Efficiency Agency of Ihe Russian Federation.

The Regional Agency - any energy efficiency agency in republics, regions, disuicts, autonomous
regions of Ihe Russian Federation, and the cilies of Moscow and St.Pelersburg;

Energy supply company - any legal eOlity selling electric power, heat, natural gas to Ihe final
consumer.

Final energy consumer - any legal entily purchasing e1ecuic power. heat. or natur.il gas wiUlout
the purpose of reselling it.

Energy facility - any institulion for energy production. refinemenl, Iramportalion, storage and
disuibution.

Energy iludit - identifying energy consumption characterislics which delermine:

a) the energy efficiency of Ihe inspected enterprises;
b) measures for improving energy efficiency;
c) the conformily of the producls, services and lechnologies to the standards regulating
energy efficiency;

Preliminary energy inspection - identifying efficiency of energy use at the inspected enterprise.

Federal building - building or consuuction with a heating system, air conditioning or ventilation,
which is an asset of Ihe federal authorities.

A medical service building - building or construction with a heating system. air conditioning or
ventilation used by government medical institutions.

An educational building - building or construction with a heating systcm. air condllioning or
ventilation used by government educational institulions.
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&Iergy efficiency sUndard - a requirement regulated by the standard of a produci or lechnology
which

a) regulates the minimal level of energy efficiency delermined by specific procedures or
b) regulates Ihe maximum possible amount of energy consumption.

Covenxl producl - equipment or technology for which Ihcre are energy etllcicncy slanJMJs.

Tille L Stale Ellergy Conservation Management Sys!cm.

Article I. Federal EIIergy Efficiency Agency.

I. A cOlllplete sci of measures for improving energy efficiency has become Ihe top pllorlly of
lhe Russian national energy strategy. At present, however, responsibilily for carrying out !IllS

strategy is shared by too many stale enlerprises.

In order 10 esUblish a sute management system for energy efficiency il is necessary 10 crCdk a
Federal Energy Efficiency Agency of Ihe Russian Federation (FEEA).

2. The FEEA of Ule Russian Federation shall be crealed on the decision of the Supreme Suvlet.
The Federal Energy Efficiency Agency of the Russian Federation shall be one of the ceOlral
bodies of the SUIe managemenl sySlem of the Russian Federation and shall be subordinate to the
President and the Government of the Russian Federalion.

3. The Proposal on the Federal Energy Efficiency Agency of the Russian Federation (fEEA)
shall be developed by Ihe Government of lhe Russian Federalion and rillified by the Supreme
Soviet.

4. The FEEA Director and his first depuly shall be appoinled by the Head of Ihe Governmenl
of the Russian Federalion. The Direclor is responsible for Ihe FEEA activilies.

5. The fEEA will perform Ihe following functions:

Develop stale energy efficiency policy in all spheres of the c;eonomy by irnprovmg ft:<JCI ill
legislation and elaboraling federal energy efficiency programs;
Prepare sections on improving energy efficiency in all stale energy developmeOl progr.uns
of Ihe Russian federation;
Organize, fund and control implemenution of federal energy efficiency programs;
Identify Ihe cost-effective energy conservalion polenlJai of Ihe economy and elalJlJrdte
recommcndations for keen exploilalion of this potential;
Develop and improve an institutional mechanism for implemellling encrgy efllclcncy
policy;
Develop and improve an economic mcchanism to encourage implementation of encr gy
efficiency programs and projecls;
Coordinate efforts of federal, regional and local governments in dcveloping dnd
implemenuling energy efficiency policy;
Plan, organize and coordinale scientific·rcsearch and design activities to Illlprovc energy
efficiency;
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Develop and improve Ihe syslem of wHeeling objeelive infofmallon on Ihe scale and
slruc!Ure of energy consumpliun, publish Ihis informatiun, and develop a system of
providing informalion according 10 the..!lccUs of implemeDldtion of Ihe energy efficiency
pohcy;
Promole busmcss compelllion for meding energy demand bety,ecn energy supply
companIes and organizations f<x:using on improving energy et flCieney;
Involve independent experts, energy consumers, manufaclurers, and the public in
developing nallonaJ cnergy efficiency policy and fcUeral energy effkiency plOgrams;
Involvc private enlerprises ID implementation of energy efliciency programs;
In cooperalion wllh lhe Fcderal Commillcc for Standards and Certilication and thc
Federal Commillcc for Energy Impeclion develop an energy efficiency document base
and infonnational infr.lSlfUClurc fur distribulion of normativc and Icchnical documentation
and dala~bases;

Develop and implemcnt informalion and educaliun progranls on upportunilics for and
advantages of laking energy effICiency measures.

Article 2. Funding of the FClierai Agency Activities.

I. The Federal Agency of lhe Russian FcUeration and its funds shall be Ihe properly of theRussian Federallon. The Federal Agency funds shall not be part uf the budget or olher funds,
have a particular purpose, and arc not suhject tu seizure.

2. On lhe lernlory of the Russian federalion, expenses for energy el/iCielICY projects shall be
paid from non~budget funds collected:

In Ihe cnergy efficiency fund of Ihc Federal Energy Efflcicncy Agency of the Russian
federalion;
In energy effiCiency funds of Rcgional Energy Efliciency Agencies localed in the
republics, rcgions, distncts, autonomous regions of the Russian Federdlion, and tile citll:s
of Moscow and St.Pelersburg.

3. The nonbudgel funds are formed by:

money received lhrough laxation for purchasing fuels and energy;
voluntary comribulions of legal and private persons;
other contributions not contradicting Ihe legislation.

4. Money received Ihrough Ihe federal la~ for purchasing fuels and enel gy shall be dueLlcd 10the non~budgel energy efficiency fund of the I'ederal Energy Efficicncy Al;ency.

5. The non-budget funds of the FEEA shall be used for:

Funding federal energy efficiency improvement programs in IIIC way identifll:J in these
programs;
Partially cumpensation of the expenses of enterprises and Olgdmlalillns fur carrying oul
energy effiCiency improvement projects, scienLific~rescarch and deSIgn projects, crealing
prolOlypes and large-scale produclion of equipmenl, energy efflclcncy characlcrislics of
which surpass fcderal standards and norms by more than 2u pelcenl.
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6. Partial compensation of the expenses of Ihe emcrprises shaH be madc frum 111e til
exclusively in Ihe following ways:

Up to 50 percenl compensatiun of Ihe main part of Illc luan wkcn by Ille cnlcrpmc Ii.
a financial institulion for carrying oul an energy efficicncy pro)Cd;
Preliminary paymenl 10 lhe financial mSlilutlon of the loan inlelesl (pro\'ldlllg Ii
payment docs not exceed Ihe loan ilself) if lhe loan was taken by Ihe enlcrp/lsc lor II
purpose of carrying oul an energy efficiency project.

7. Partial compensalion of an enlerprisc's expenses is providcd only on II,e conLilllun IIlal:

The expenses for an cnergy efficiency project are incurred alter Ilus Law had come in
effect;
11le loan for implementation of an energy efficiency projecl was wkCII aflcr Illis Law h.
come inlo clfcel;
The enlerprise has never before received any financial or tax pnviledges for Ihis IlfllJCl.
The finanCIal institution which has provided IIle loan, agr~s 10 give back IIle iDlelesl I"
in advance by Ille energy efficiency fund for utilization of Ille loan, or a part of IIle 1001
in case the enlerprise does not follow its obligalions;
The eDlerprise provides a confirmation from Ihe financial iOSlilllliun fur uSing Ihe Ill.,
wilh the particular purpose of carrying out an energy efficiency project;
11le enterprise which implements Ille project guaranlces thai the project Will funcllUu n.
less than I year;
The enterprise presents documenlS containing Ihe results of an energy I/lspeclion of III
emerprise or a slandard of the eDlerprise for equipment or technology which ale subJe.
to modification in the course of an energy efficiency project implementallon.

8. NOI less than 30 percent of the funds uscd for partial compensation of cnterprises' njJCns,·
for carrying out energy efficiency projects shdll be dtrected 10 small busllless.

9. Under Ihe aegis of Ihe fEEA there will be the Consulting Counsel whICh unlle
representalives of Ihe Fuel and Energy Department, Finance Departmenl, Ecology and Nalura
Resources Department, Induslry Departmcnt, SCience, Higher Educalion and Technical Pollc:Departmem, Press and Infonnaliun Department, as well as representativcs of Regiunal Agenciesenlerprises, scientific inslilutions and non-government urganizations.

10. The tasks of the Cunsulting Counsel include holdulg public seminars on Lilahs of Icdclolbudgets, ratifymg the federal budget, and also ratilying Ille annual report of IIle I'edelal AgwC}lu the Head of the Government.

II. The fEEA shall annually present to thc Head of Ihe Government 01 Ihe Hussian hderallo/la report of its activities which must include:
Assessment of energy efficiency improvemenl achIeved y,'ith Ille help uf fcJeral plllgWIII
and projects financed by Ihe non~budget Fund;
11le number and chardclenstics of programs and proJe":l partlclpiUllS \vllldl \\Cle tlllall''']
by' Ihe non~budgel fund;
FinanCIal reporl descnbing use of funds Ihruughoul Ihe year;
Hecommendallons for further implO\'cmenl of Ihe fund's aCII\ IIICS

The annual report of the Fund shall be available lu Ihe public.

9
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Article 3. The Fcderoll Energy Commission.

I. Under Ille aegis of Ihe Supreme Soviel (ur Il.. (Jovemmenl) Illere will be Ihe Federdl Energy
Commission (FEC).

2. The FEC Chairman anll melllbos shall be appolnled by Ihe Supreme Soviel (or by the lIc.ldof the Governmenl). The Chauman exercises conlrol uver the everyday activilies of IheCommission and is responsible for the results.

3. TIle FEC consisls of six jX.'\lplc and Ihe Chaillnan. 'llie ITC mClnlJcis ale numinalcd tur fouryears and can only be relieved by the Supreme Suviet (ur Ihe Head uf Ihe (jovernment).

A person who is receiving or has receivc:.d any incume from energy supply cumpan;"s dunng the
last two years cannot be appoinllXl Chainnan or a member of Llle Commission. Nor can a personbe appoinled who has close rdatives working for or profiting from energy supply companies. Forcarrying OUI the everyday aClivilies of the Commission, an adminislralive body will be formed,Ihe slruclure, personnel and estimate of operalional expenses for which will be ralified by IheSupreme Soviet.

4. The FEC activilies are funded from the slate budget.

5. The funClions of Ihe FEC are 10:

Develop, improve and control comphance with Ille rules guveming consumen cOllllCClcd
10 sources of e1eclricity-. heat- and nalural gas supplies;
Provide licenses for construclion of energy facililies that are likely to change Ihe ",alerbalance of more than one region of Ihe Russian Federation;
Provide licenses for construclion of transmission grids thaI cross more than une regiunof the Russian Federalion;
Provide licenses for construction of natural gas and od pipdines Lllat cross mOle dIan oneregion of the Russian Federation;
Identify rates and payments for imerregional delivery of electric power, heat and nalural
gas;
Delermine the procedures and rules for providing licenses for conSlructlOn of energyfacililies on Ihe territories of regions;
Develop rules and recommendalions for idenlifying rales and payments for energy, heat
and nalUral gas consumplion for the regional energy commissions including e1abor.llion
of Ihe rates and paymems syslem for encouraging implemenlalion of energy efficiencyprograms by energy supply companies;
Develop recommendations for Ihe regional energy commissions on procedures for
preparing, considering and ratifying regional energy supply companies' dcvclopmenl
plans, when the slate does not possess the colllroUing block of shares in these companies;
Develop obligatory procedures 10 include in regional energy supply companies'
developmenl plans, when the Slale possesses Ihe controlling block of shales, both energy
efficiency projecls and energy facililies construclion projecls on an equal basis; criteria
for projecls selection which allow coverage of Ihe additional energy needs wllh minimal
expenses; economic methods fur encouraging energy supply companies 10 invest in energyefficiency projects.

10
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6. The FEC Chairman must organize public senllnars anll examinauons by expert~ wllhpaflicipallon of all inlere~led panies before ratificallon of any normalive lIocumenls or licenses
developed or put out by the FEe.

7. The FEC Chalflnan has a right to obtain all the necess;rry infurm"liun from any "ulhunlles,as wdl as from any energy supply company free of charge. Indepenllenl energy supplycompanIes may provide free informaliun for only IWU IIlquiries made by the FEC Chairman percalendar year.

Tille II. Regional Slalc Energy Efficicncy Management Uodies.

Article 4. Regional Energy Efficiency Agencies.

I. There arc Regional Energy Efficiency Agencies (REEA) in the stale management bodies ofrepublics of Ihe Russian Federalion, regions, distriCts, aulonomous regions, and Ihe cilies ofMoscow and St.Petersbulg.

2. The funds of REEA are not pan of the budget or other funds, have a particular purpose andare not subject 10 seizure.

3. The functions of Regional Energy Efficiency Agencies are 10:

Participale in developmelll and implementation of regional elements of federal energy
efficiency improvemenl programs;
Develop regional energy efficiency improvement policy in all spheres of IIle economy by
improving regional Iegislalion and developing regional programs;
Implement, fund and conlrol implemenlation of regional energy efficiency programs;
Idemify Ihe cosl-effeclive energy conservalion potential in the region and develop
rcrommendalions for maximal achievement of this polential;
Develop and improve an institutional mechanism for effective implemenlallOn of energy
efficiency policy;
Develop within its jurisdiction and improve an economic mechanism to encourage
programs and projecls for improving energy efficiency in the region;
Coordinate regional and local authorities efforlS 10 develop and pursue energy efficiency
policy;
Plan, organize and coordinate scientific-research and design activilies on energy efficiency
improvcmenl;
Develop and improve a syslem of collecting objeclive information on energyconsumption.

Article 5. Funding the Regional Agency Activities.

The regional lax for fuels and energy purchasing is directed tu Ihe non·budget energyconservation funll of the Regional Agency.

Article 6. Regional Energy Commissions.

I. Each Regiunal Energy Commission (REe) musl include al least one represenlalive uf IheRegional Agency.

II
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2. Regional Energy CommIssions, guided by Ihe FEC recommendations, will Idenliiy lhe ralesand pa}'menIS fur declnc energy, heal and natural gas use. Kegional Energy Cunllnisslons havea righl 10 make alleralions in Ihe FEe recumnlendalluns i[ lhe ral"s includ" lhe expenses o[energy supply cump,lIlics for implemenlallun o[ em:rgy efficiency improvenlelll projects, andpossible losses causcd by sale reducliun are cumpensaled.

3. REC will develop lhe documents for energy supply companies' presentaliun uf Iheirdevelop menI plans and Ihe procedure uf review and ralificalion of these plans on tht: bOise ofmclhodical raommendalions of fEe. Within a year after Ihis Law comes illlo dICcl, any suchplan must include a dt:mand managemcnl progrdm willl a ~'Cliun on increasing energy efficiencyby Ule consumers of an energy supply company. Plans of met:ting ent:rgy demalld on Ule terriloryserved by lIle company by bolll demalld managemenl and energy efficiency improving on lIle onehand and energy facililies conslruclion on Ihe olher, are necessarily followed by expenseassessmeOlS oblained using melhods developed by REC,

4. In order 10 reOecl Ihe ecological COSI of increasing c1e<:lricily produclion,
heal and nalural gas supply, assessmenlS of expenses for projects involving energy rcsourseproduclion, REC can increase by 10·30 pereelll for projeclS lhat improve energy efficiency.

5, The main criterion for an energy supply company's linal developmelll plan is lire lowest cosicombination of demalld managemenl programs and energy produclion proJecls needed 10 meel
energy demand.

6. The REC Charrman muSI hold an examinallon by nperls aud public seminars on energysupply company devdopmenl plans wllh partieipallon of all illlereSled panies.

7. REC will nol provide licenses for construclion of energy facililies if Ihey arc nOI included inan energy supply company's development plan lhal has been ralified by tht: REC.

8. The REC Chairmall has a righl 10 promplly rt:ceive all necessary mformalion frum anyregional authorilies and encrgy supply companies frl'C of charge. Non-governmt:llIal cnergysupply companies mUSI provide free informauon fur only IWO inquiJles from Iile kEC Chairman
per calendar year.

Ceo"r [or Enmy EWden,)' (('EN ED

selecling Ihese projeCls; procedures iur r"view and raliiicatiun uf reglllJlal seclluJ" uj Illeprograms; and condilions for funding.

4. Each regiunal sectlun of the federal progr.lIn is flllaJlcw in tIle prul'Orliuns aglLx:J Up"JI bd!"
from lIle funds of Ule Federal Agency and lIle Regional Agency which has prepalcd Ule pJan '11,share o[ Ihe Federal Agency should be nol less than 50 and nol more Ihan 80 percenl.

5. Thc I'ed"rdl Agency proVides assislance to the !kglUnal Agencirs ,,1 IJlep.llIng jHoJnlS h
regional seclions of lhe program, developmg normative alld legal documcnlalion nt~essary It.implementation of Ule federal program, alld annual reports on lire stalUS of Iile '-<:decal progr..llli

6. The Federal Agcncy Call provide subsidIes 10 lhe Regional Agency lor trallllng a,
certification of lhe people: making energy inspeclions in all amounl nol exceeding 5 pen::enl (,Ihe federal funding of program's regional seclion.

7. The FEC Director shall not consider an application for funding Ihe regional st:cllon ofprogram if it lacks:

111e necessary infonnation identified in Ule recommended mt:Ulodology for devdoplllg 01.
regional seclion of lhe program;
Asselll 10 follow Ihe recommended methodology developed by Iht: federal Agency foimplementing Ihe program and requiremenls for bookkeeping;
An invt:ntory of organizations 10 be involved in implementing Ule regional =lIon 01 II"federal program;
Assessmelll of Ihe expccled cosl effectiveness of Ihe utilizallon o[ the funds prOVided L~the Federal Agency.

8. The Regional Agt:ncy muSI keep separate regislraliun of lhe funds receivt:d from the /'cder..lAgency for implementaling regional secllons of lhe fedt:ral programs and make lhe recOld·available 10 representatives uf the federal Agency.

9. The Federal Agency can not direclly implemenl projects on federal programs III the rq;lon'which II has financed for implemenlalion of lhe regional sccllons of federal programs, /I onl)has such a right in case the regional authurilies refuse 10 participale in Ihe ft:deral progranl.

I. Basic eooperalion among Ihe Federal Agt:ney and kegional AgeIlL'i", IS Ifnplemenled In Ihtprocess of developing, implemenling and monitoring federal energy dficit:ncy programs.

Article 7.

Tille lJ,I. Fcd\:ra1 Energy Efficiency Progrdffis.
•

General Principles uf i><:velopmcnl, Ratificatiun aud IlIlplelllcULation of hxlcral
Programs for Energy Efficiency Improvemarl.

10. The Regional Agency shall provide annual repons 10 lhe federal Agency Drrectur on Ihe
resuUs of implementation of Ihe regional seclion of the federal program in a formal deter nllnedby the Federal Agency.

II. The Federal Agency Drreclor shall provide aunual repons 10 Ihe Supremc SUVlel allJ lI,e
Head of lhe Governmenl on Ihe stalUs of the federal program Implenlenuliun In a IUllnatdelermined by Ihem.

2. Federal programs eau be inilialed by lhe Suprtmc Sovicl, the l'eJeral Governmenl andregional aUlhorities.

Article 8. '111e Federal blclgy EflIcicncy Improving Program in Edu<:.atllJllal .Iud Medical
Ilfslliulions.

~

3, The Federal Agency develops: melhods lur developIng regIOnal seclions of programs;conducting energy inspections; financial analysis of programs included in Ule projecl; criteria for

12
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Educalional and medical institutions arc large energy consumers;
COSI growth [or supplying them wilh energy is a great burden on kderal ,1JId regional
budgets, limiting possibilities [or funding main auivities;
There is signiflcanl energy dftciency potential in educational and medical instilutions;
In order to realize this potential, the stale IIIUsl provide financial assistance.

2. The goal o[ this section of tile Law is 10 identify tile proccdun:s for development, review, and
implementation of Federal energy efficiency programs in educational and medical institutions
through cooperalion between the Federal and Regional Energy Efficiency Agencies.

3. Wilhin 180 days of its formalion, lhe Federal Agency musl develop and present to the
Consulting Counsel metllOds of developing regional sections of tllis Program which must include:
factors to be considered when identifying project priorities; crileria for selection of medical and
educalional institutions; descriptions of typical energy efficiency improving measures; criteria
for seleclion of institUlions 10 be involved in implementation of Ihe projects; and methods of
energy inspections.

These methods should be ratified by the Consulling Counsel, after which they should be selll to
the regional authorities 10 develop the regional sections of Ihe Program.

4. Within 90 days of receiving the methodology for developing the regional seclions of Ihe
Program, Ihe Head of Ihe regional authorities should present a draft of the regional section of
the Program to lhe Federal Agency Director which musl inelude:

a) The resulls of Ihe preliminary energy spot ched idenllfYlOg Ihe region's energy
efficiency potential in accordance wilh the melhods developed by the E'cderal Agency;
b) Recommendations for energy efficiency improving project Iypes with an assessment
of implementalion expenses;

c) A program for providing educational and medical instilulions with devices [or energy
consumpuon control and regulalion;
d) A hst o[ organizations to be involved in implemenlation of the projects;
e) Guaranlees for seleclion on an equal basis of projeclS 10 be included in the regiunal
section o[ the Program;
I) Identificalion of funds for Ihe regional programs 10 be direcled lrom the Federal
Agency funds;
g) Guarantees for the projects' implementation and efleclive ulilization of federal funds.

5. The Federal Agency muse arrange euminalion of each regional seclion uf Ihe Program by
independent expens within 60 days after ils presentalion. If Ihe' regional seelion meel~ the
requiremenls of Arliele 4, il is ratified. If nOl, wllhin 90 days, Ihe Head of Ihe regional
authorilies shuuld preselll a new version of the regional seclion of Ihe Program.

6. Applications for funding the regional sections of the Program can be made once a ywr They
should be followed by an information inventory, idenlificJ by Ihe Federal Agency III

"Melhods... ". A reporl on the fullow-up of examinalion by independent experl~ and public
seminars on Ihe regional section of the Program held by Kegiunal Agencie~ ~hould be all<lched
10 each application.

7. No region can recieve more titan 10 perrelli 01 the total funds proVided by tile !-cderal Agency
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for financing this program. The share o[ lhe [ederal funds for flllancing lhe regional secllon of
lhe Program musl nOI exceed 60 percent o[ the lotal regional seclion cost. When diSlIlbuting the
Federal Agency funds among Ihe regions, 80 percenl is dlslribuled depending on Ihe number of
the populalion and climale; 10 percenl depending on the supply 01 energy carrier in Ihe region

and prices for il; and 10 percenl depending on Ihe regional budgets.

K. Federal financing o[ a regional section o[ Ihe Program will be lerminaled i[ the F«lera!
Agency finds lhat uliliution of lhe funds does not correspond to the purposes and ta~ks

Identified in the application for Ihe Program financing. If any violation appears, Ihe Federal
Agency Director shall in[onn the Head of the Regional Agency that funding may be cuI 0[[ and
lhen holds seminars to single oul reasons for violalions. When il is done, funding is terminated
and may only begin again after the violations are eliminaled.

9. Each recipient of this Program's funds should keep separale cost accounling, presenl allnua(
reporlS on implementalion of Ihe Program projects, and make the ledgers and financial
documenls available in accordance with the rules determined by the Federal Agency.

10. The Federal Agency Direclor shall annually presenl a reporl 10 lhe Supreme Sovlel and Ihe

Government that muSI include:

An assessment of lhe energy saved due 10 Ihe Program;
An assessment of the estimated energy savings in Ihe course of further implemenl<lllOn
of the Program;
An assessment of lhe Program's cost effectiveness;
Guidelines for Program improvement.

Arucle 9. FcJcraJ I'rogram "Top Ten Induslriall'rojects".

I. The Supreme Soviel has staled Ihal:

Energy efficiency in Russian industry is much lower than lhal in developed induslnal

countries in the West;
Energy inefficiency, along wilh price hikes for energy, deepens lhe economic crisis and
limits compelitiveness of Russian goods on the world markels;
There is a significanl energy efficiency potenlial in Ihe Russian indumial secwr;
Praclical realization of a significant part of Ihis potential is possible with lIlilllmai

expenses;
Demonstrating possibilllies, economic, social, ecological and other advanl<lges of
improving energy efficiency requires [ederal supporl.

2. The objectives of Ihe "Top Ten Industrial Projects" are:

To demonstrale that energy efficiency measures can n:sull in signiflcanl economic, socia!
and ecological beneiils in a short time period wilh minimal cost to consumers;
To demonslrale Ihat improving energy efficiency is much cheaper than expalldl/lg
capacity;
To allract tile allenUon of regional decision-makers and induslry, as well as tile public w
the favorable economiC, ecological and social consequences of improvlllg encrgy

efficiency; and
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To encourage industrial enterprises 10 implement energy effiCiency projects.

3. Wilhill 180 days afler this Law comes Inlo effect, the Federal Agency should develop and
present [or ratification by Ihe Consuillng Counsel methodological recommendatiolls for
developmg regional sections of this Program. These recommendations shall identify:

The procedure [or informing industrial enlerprises of the competitIOn for the ten best
energy efficiency projects;
The procedure for presenting applications [or panicipation in the competition;
Criteria for selecting judges for the competition;
Melhods of financial analysis for the projecls;
Crileria for selecting projecls for funding;
Conditions of the projecls' funding;
Conditions for usillg the results of Ihe implemented projects in information and education
progrolms.

4. Wilhin 30 days afiCr IIle roltification of Ille melllodologicaJ reconunendations by Ille Consuhing
Counsel, Regional Agencies should organize a competition of industrial projects. Williin 90 days
after Ihe competition begins, Ihe competition jury starts working, considers Ihe presenled projects
and chooses Ihe lOp ten projects.

5. RegionaJ Agencies present applications 10 lhe FooeroiJ Agency for funding Ihe regiunal sectiun
of Ihe program based on the jury's decision. A repon on the decisiun uf Ihe jury shall be
attached to this application.

6. The Federal Agency can refuse an application if the economic effectlVl:ness of Ihe projects
submiued are significanlly lower than Ihat of projecls in olher regions. If the applicalion is
refused (wllh a suitable explanation) Ihe region has a right to hold another competition on its own
account.

7. The selected projects must be funded with 50 percent federal funds, 20 percerl! Regional
Agency funds and 25 percelll Ihe enterprise which has initiated the project.

8. Not 100re Ihan 20 percent Federal Agency funds fur federal programs and nol more Ihan 20
percelll of Ihe yearly budget of the Regiunal Agency can be granled anyone. No n:gion can
receive more Ihan 10 percent of the funds provided by the Federal Agency fur funding Ihis
program.

9. Funding of any regional section of Ihe program will be tenninated if lhe federal Agcncy finds
Ihal ulllization of the funds does nul correspond tu the purposes and provisiuns idclllificd in Ihe
Program funding application. If any violations are fuund the Director uf the Federal Agency
informs Ille Uead of Ihe RegionaJ Agency Ihal funding lIlay be halted, hulds seminars 10 cxamine
the reasons for lhe violalions and identifies Ihe means of bringing them in compliance. After it
is done, the funding is cut and ca.n only begin again when all viulallons have becn eliminated.

10. Each recipient of federal funding for a panicular program shall keep separale aLcountlllg of
the expendiwres and make the ledgers and finanCial documenls aVaJlable m accordance wllh the
rules determined by Ihe Federal Agency.
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II. The Federal Agency determines the form in which Regional Agencies anuually present 10 II

reports on the resuhs of the Program's implementation.

12. The federal Agency Director annually presents a report to the Supreme Soviet .Iud the
Government 111011 shall include: an assessment of Ihe energy saved In Ihe course of Ihe Program;
an assessment of Ihe cosl effectiveness of Ihe implemented projecls; a list of announcemenlS in
Ille central and regional mass media (including Ihose on TV and radio) containing Ihe experience
gained Ihrough Ihe projects; a list of educational programs and seminars Ihat used Ille Infoanauon
obtained in Ihe course of the projects; and the guidelines of improving Ihe program ·Ten Top
Industrial Projects·.

Article 10. The I'ederal 8uildings Energy Efficiency Program.

I. The Supreme Soviel has stated thaI:

The federal government is one of the biggest energy consumers;
Federal buildings' energy supply expenses are quile large and continue to increase;
There are good opponunilies for revealing energy efficiency potential in these buildmgs
at minimal expense;
Improving energy efficiency in these buildings will have a good effect on the federaJ
budget by reducing federal government maintenance expenses and delnonsuating Ihe
advantages of energy efficiency in Russia.

2. The purpose of Ihis section of IIle law is to define Ihe preparation procedure:s and mechanisms
for implementing energy efficiency improving Program in buildings belonging 10 the federal
Government.

3. All Ihe depanments uf the fooeroiJ government are required to reduce energy consumption by

not less than 15 percenl per square metre in federal buildings in Ihe period J993-2000.

4. Within 90 days after this law comes into ef[ecl, Ihe Federal Agency must delernune Ihe
methodology each separale depanment muSI use for developing energy efficiency-improving
programs for Iheir buildlllgs.

5. The head of each department shall, within six months after Ihis Law cumeS Inlo elkd,
develop and presenl to IIle FederaJ Agency a program for realizauon of Ihis goal. ThiS program
shall incl ude:

1I0iding energy inspections in federal buildings;
Idcnlifymg a list of basic measures for fulfilling this mandale oil minimum COSI;
Identifying a list of organizalions to be invulved in energy efficiency programs In tllC
buildings belunging 10 Ihe federal governmcnt;
Idcntifying a schedule for supplying federal buildings wilh energy cOllSumplllJII cuntllJl
and regulation devices and Ihe time fur compier.: transition to payments lor heo,ting ba.scd
on heat meters' indications;
Application for funding the program from the Federal Agency lunds.

6. For plUviding consulting assistance in implemenllng III1S program, the Federal Agency shall
organire a working group. The working group will provide melllwoluglcaJ recommenllauons for

17



Law of the Russian ftdS:raIiQIJ "Qn Improvin~ Ener~y Efftcis:ncy" (S:lller for Ener~y Efficiency /CENEO

Within a year aftcr this law comcs inlo effect, the Fedcral AgCnCy, in coupelallun with Qlhcr
interested departments, shall develop amI prescnt 10 the GQvernment Qf the Russian fedcl ation
the Federal program for scientific, research and deSign activitics cQncerning cncrgy efficlcncy.
A three year PrQgram shall be develQped consisting Qf the tasks for the first year and prognosis
for the IWQ years to follow.

developing thc departmcnlaJ sections of Ihe program, for carrying out cncrgy insl'''';tiuns and fur
giving the conclusiuns fQr projects prescnted by Ihc /cJcral dcpartmcllts and fQr reports on
implementatiQn of these programs.

7. Within 30 days after a fcderal dcpallment presents an energy efficiency program for the
buildings in its possession, the Federal Agency must give a decision on it. 1/ the decisiQn is
positive, funding of the program may begin. If the decision is negative, the Head of the Federal
departOlcnt must prescnt a rcvised version of the program 10 Ule Federal Agency within 60 days
after receiving this decision.

Articlc n. 'Ine Federal Program for Scientific Research and Design Activities on blcrgy
Efficiency.

~

8. The amQunt Qf mQney directed tQ Ihe fedcral buildings cncrgy efficiency improving Program
cannot exceed 10 percent of the funds directed by the Federal Agency to financing the federal
prQgrams. No Federal department can get more than 10 percent of the funds directed by the
Federal Agency for a particular program.

9. Savings of the budget funds provided 10 a federal department in a financial year that arc equal
10 the cost Qf the energy saved due to implementation of this Program remain in possession of
this dcpartment and will be distributed in the following proportions: 60 percent for financing
primary activilies, 10 percent for providing bonuses to the staff of the depallmcnt which has
participated in implemelllation of the Program; and 30 percent for funding addiliQnal encrgy
efficiency prQjects in the buildings belonging tQ the department.

10. Fedcral departments must annually prescnt wrincn rcpQrls tQ the Fedcral Agcncy describing
results achieved in the course of the Program. These reports should contain: an assessment Qf
the energy saved with the help of the energy efficiency Program; an assessment of how well the
measures acheive the Progran~ I.!, gets; an assessment of the cost effectiveness Qf the Program;
and guidelines for Program 1I1'1'",vement.

II. The Federal Agency Director annually presents a report Qn the status Qf Program
implementation 10 the Supreme Soviet and the Head of the Government. nle report shQuld reflect
the degree tQ which the Program target was achieved, a cQmparisQn Qf the cost fQr
implementation Qf energy efficiency projects in different departments, and an analysis of and
prQposals on guidelines fQr imprQving the programs and improving melhods 01 expanding and
implementing the programs.

Article II. The Federal Program for Improving Energy Efficiency in Trd/lsport.

Within a year after this Law CQmes into effect, the federal Agen<;y, in coupelatiun with other
interested departments, must develQp and present to the Government of the kussian Federation
a Federal program fQr improving energy efficiency m transport.

Article 12. nle federal Program for Recycled Resources and Waste of Encrgy Intensive
ProductiQn Utilization Improving.

Within a year afler this Law comes into effeet, the Ministry uf Induslry, in cooperalH'n Wllh the
federal Agency, must develop and present tQ the Governmcnt Qf the RUSSian FederatiQn a
Federal Program for improving utilization of recycled resources.
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Title IV. Energy Efficiency Standards and Certification.

Article 14. Encrgy Efficiency Standards System.

I. nil' Supreme Soviet considers that one Qf the mQst promising guidelines for energy effl<:icncy
is standardization and certification Qf energy indexes fQr equipment and technologies 10 bring
them into line with state requirements fQr energy efficiency.

2. The gual of energy efficiency standardizatiQn and certificatiQn is IQ improve the
organiUliQnal, methodological, normative and technical base, as well as QrganizatiQnal,
normative and technical infrastructure for energy efficiency slalldardizatiQn.

3. The energy efficiency standardization system is a part of the Federal Standardization System
Qf Ihe Russian Federation. The Standardization System includes the federal, departmental,
rcpublic and regional standards; and constructiQn norms and rules ratified by the federal
CQmminee fur Standards and CertificatiQn and lhe Federal CQmmitlee for CQnstructiQn Qf the
Russian federatiQn; and standards of enterprises and of scientific, technical and engineering
entities, which are directly or indirectly connected with energy cQnsumption and energy
efficiency.

Energy efficiency standards and normative documents set norms, rules, prQpositiuns,
requuements, a mandatory certification system while designing, manufacluring, constructing,
reconstrucling and expanding, and technical retrofining energy consuming equipment and
technolugies.

Energy efficiency certificatiQn is carried out with the purpose of bringing energy indexes ollhe
equipment intQ line with regulatQry requirements identified in the standards and nQrmative
documents.

The certification system rallfied by the federal Commitlee fur Standards and Celtificatiull and
the Federal CQmmitlee fQr ConstructiQn of the Russian FederatiQn identifies the rules for the
testing procedure necessary to carry Qut estimatiQn Qf the cQnfQrmity of Ihe energy consuming
equipment and technolQgies indexes tQ the nQrms. This results in the release of a document
lenergy certificate, Iicensel on registering and future compliance.

4. The ubjccts of energy efficiency standardization are indexes of energy cOnSUII1I111lJ1I by
equipment, transport and technQIQgles, heating, cooling, air conduiQning and ventilatIOn,
appliances, as well as insulatiQn indcxes of buildings and cQnstructiQns and heat pipings, and
methods QI cQntrolling these nQrms.
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5. Funding of energy efficiency standardization on application of the Federal Agency is carriedout from the lunds of Ihe fcder.ll Agency, if thele are no other sources sel out in Ihe applic'llion.

Article 15. Procedure for Slandards Dcvclopmc.lli.

I. The Feder.ll Agency Director must annually present 10 the Chamnan of tile Federal Committeefor Standards and Certificalion of the Russian Federalion arid the Chairman of the FederalCommiltee for Construction of the Russian Federation an application for inclusion in the feder.ll
Slandardizalion plan, containing:

an invenlory 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 requlfemenls should be modified;
an inventory of lechnologies for which federal Slandards regulaling energy efficiency
requirements should be developed;
an inventory of technologies for which Ihe present federal standards regulating cnergy
efficiency requirements should be modified;
an inventory of organizalional and melhodological stale standards projects including
improvement of energy efficiency terminology, methods of testing arid calculating indexes
characterizing energy efficiency; ways of including energy efficiency indexes in the
project, operation, arid mainlenance documentation; propusals on normative
documentation classification; requirements for the composition and cOlltcnts of the
normalive documentalion.

2. These inventories should be followed by grounds for developing slale standards includinggrounds for scheduling and conditions for their implementation, as well as grounds for Iheexpected energy saving and economic effecls for their implementation,

Each inventory should be followed by a project of corresponding standards, prepared at the
initiative of the Feder.ll Agency, as well as protocols for the eurninallon by experts arid seminarsheld by the Feder.ll Agency on these invelllories and slandards projecls.

The preselll normative documents on technologies,insulation of buildings, constructions,equipment, ht:al pipings are subject 10 revision within three years after this Law comes into effectin lhe direction of increasing the level of insulation and heating, ventilation and coolingefficiency, first of all, by implementalion of arl energy concepl according to which insulation andenergy characteristics of an object as a unique energy system are standardized.

3. Within 90 days before presenting tile inventories to the Federal ConllnitlL'C for Standards andCertification and tile Federal Conuniuee for Construction of the Russiarl h'delauon, tin: FederalAgency Director musl provide an opportunity to all interested parties to get aC'Iuainled witll tlleseinvenlOries and projects of Ihe corresponding Slate standards, suggesled melhods of calculatingand carrying out tests, ways of reflecting energy efficiency indexes in the expected, operalion
and maintenance documentalion, mearlS of labelling, and prcscnt comlllen!S 011 tile standardizatiunprojects in wrillen forlll.

4, 45 days before presenting lhe inventories 10 lhe Federal Conlllullee lor SI'llldards and
Cerufication arId the Federal Commitlee for Construction of the Russian FederatIon, tile Federal
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Agency Director must organize pnblic seminars and provide an opportunity fur l'artlclpallu!I III
them to all interested panies.

5. The Federal Commitlee for Standards and Cntification and the Fedcl al Commutec f<)f
Construction of Ihe Russian Federation develops arid rauf,cs Ihe normative documentallon
regulating:

The nomenclatura and levels of energy efficiency indexes;
Norms, rules, propositions and requiremems for calculating energy efflele"c)' indexes,
Normative, technical and measure base of the energy indexes conlrol and mclhoJs ·)f
carrying out tests for staling the conformity of the equipment or t/:Chnology characu:risllcs
10 the normative energy requirements;
Requirements for the organization, order, rules, procedures arid methods of the
information scrvice and providing normative documentation on the standards regulallng
energy efficiency;
Rules for incorporating energy efllciency indexes in the project, opera lion alldmaintenance documentation; , .
rules for incorporating the requiremenls regulated in the slandards in products labelling.

6. fnJer.ll standards regulaling energy efficiency ratified by tile Feder.ll Committee for Slandardsand Certiflcalion and the Federal Commillee for Construction of the RUSSian federallOn areobllgalory for all kinds of covered products and technologies manufactured or used on Iheteffllory of lhe Russian Federation including those obtained through import.

7. Standards and norms adopted in departmental arId regional normalive and lechlliwl du.:umenlScan be obligatory or voluntary. In any case, they musl not contradict the lederal standards.

Article 16. Fedcr<il Conlrol of Cornpliarlcc with Slandards.

I. Federal control compliance with the energy efficiency norms idelllified .in slate standards ISgiven to the Federal Commillee for Standards and Cenification, Ihe Federal Comnullee lorConstruction, and the Federal Comrnillee for Energy Inspection In order 10 carry OUI Ihisfunction, the Federal Commillee for Standards and Cenification and the Federal Cornrnillee furConstruction will underlake cenification lest cenlers. A lest cellIer can receive a cenilicale fortesling products and lechnologies for compliance wilh Slale energy effiCiency standards if.

it has the normative and technical base necessary for carrying out leSIS;
it pledges to carry oul U:S!S strictly in accordance with organizational and IJlelhoJuluglcaJstandards;
it pledges in written form 10 provide representalives of lhe Federal Committee lur
Standards and Cenification, federal Committee for Energy Inspection, Federal Agencyand a Regional Agency Ihe opponunily to panicipale in the tests (u\ the region in which
Ihe cenler is located) on their first application;
il pledges in wrillen form 10 rnal<e lests for compliance of tile eqnipmem or lechnologl~
to the standards idenlilied by lhe Federal Commillee for Slandards and CertificallOn,
federal Committee for Energy Inspeclion, Federal Agency or Regional Agellcy wullln
30 days;
Ihe Regional Agency has held public selJllnars on providlflg the cenler wllh a leSI
ccnrficate and tile follow-up of tile seminars has been prcscntC<l 10 tile Fedelal Comnntlee
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for Slandards and Certification.

2. A Regional Agency, re:gional branches of the: Fede:ral Commlltee for Standards and
Certification, and lhe Federal Comminc:c for Energy Inspection have a right to tesl any product
or lechnology for which there: are federal energy eHiciency slandards for conformily of their
indexes to the norms identified by the slandards.

3. The Federal Comminc:c for Slandards and Certificalion must regularly test compliance of
products for which Ihere are federal standards regulating energy efficiency. This must include
honoring requesls of the consumers for testing.

4. Nobody has a righlto testlhe same type and size product manufactured, rcpaired or sold by
the same legal person more oflen than twice in a calendar year.

Center for Ener~y EfGciency (CEN.!J)

issues a certificate of compliance or a license for manuf,iCture: of a producl. If a product or a
construction object does nOl mc:cl lhe: slandards, no license may be: issued.

4. Certificalion of the equipment or technologies for which there are volunlary standardl II

carried out on a volunlary basis. These certificates may be used in advertismg manufactured
products or obtaining obligalOry licenses for production of new equipmenl, implemenlalion of
new lechnologies, and manufacturing of new products or economic benefils from management
bodies (miOlstries, local authorities).

Tille V. Economic Mechanisms for Encouraging Ellergy Efficicncy.

Article 19. Federal and TerriLurial Taxes for Purchasing Fucls and Energy.

3. The lax is included in the retail price of fuels and energy and is separ.llely recorded b)' enc,gy
supply companies.

2. The exact amount of the taxes shall be identifit:d by lhe Government of Ule RUSSIan Fede:rauon
and Ihe gove:rnmenls (authorities) of Ihe republics, regions, dislricts, aUlonoumous districts of
Ihe Russian Federalion, and the cilies of Moscow and Sl.Pelersburg.

I. With Ihe purpose of encouraging energy efficiency, there arc federal and terntorial laxes for
purchasmg fuels and energy which are paid by emerprises, organizations and institutions
regardless of property lype, departmental possession and organizational and legal forms, as weU
as private persons purchasing fuels and energy. The laX is identified in percenlage of the fuels
and energy price:

Article 17. Energy Efficiency Standards for Enterprises.

I. With the purpose of encouraging energy efficiency impruveme:nt, lhere: arc require:ments
re:gulating energy efficiency in the standards of enterprises.

2. The Federal Agency, in cooperation with Ihe: Federal Comlllinc:e for Slandards and
Certificalion, must issue methodological recommendalions for developing energy efliciency
requirements in the standards of emerprises wilhin 180 days after this law comes into effecl.
These melhods should be senl 10 all Regional Agencies. These methods muSI become an
obligatory amendment 10 any sel of documents senl 10 enlerprises and organizations to involve
Ihem inlo federal and regional energy efficiency programs.

3. An emerprise must use Ihese methods 10 pre:pare proposals concerning a company energy
efficiency standard. This proposal is coordinated with Ihe Regional Agency and the regional
branch of the Federal CommiUee for Energy Inspeclion and is regislered in Ihe regional branch
of Ihe Federal Commillee for Standards and Certification.

federal laX
territOrial lax

0.3
0.7

~
"...-....

4. The energy efficiency slandard of an enterprise is valid for lillee yc<us, aha which it is
subject 10 revision. Energy efficiency require:menls Ide:nl,fied in Ihe slandards of e:nlerpriscs are
a basis for an assessmenl of Ihe effecliveness of the measures on improving e:ncrgy efficiency.

Article 18. Certification of Energy Efficiency Indexcs.

I. Each produci or construction objcci subjcci 10 ft:deral standards and nOllnallve: documents must
have a certificate of compliance proving thai ilS e:nergy consumption inde:xcs mccl U,e norms and
slandards, laking inlo consideration the region of operation and Oilier faclors affecllllg energy
consumplion. The nomenclalura of produclS and conslruclion objecls which are: suLje:Cl 10

obligalory certificalion mUSl be Slaled in Ihe standards.

2. On the fede:ral level, energy consumplion cerlificalion is re:gulaled by lhe legislation,
conlrolled by Ihe Federal Agency, and carried oul by Regional Agencies.

3. The Regional Agency organizes lesting of construcllon modds or objects by ccrtificatiun
centers, eslimates and confirms corresponde:nce 10 Ihe standards and normative documents, and
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4. Enterprises and organizations exporting fuds and ene:rgy from lhc Russian Fedc:rallon muSl
maKe deductions from tile hard currency reccivt:d for selling fuels and energy to Ule non-Ludgel
fund of the Federal Agency in lhe amounl slaled by the Governmenl of Ihe Russian Federauon
according 10 Ihe lax rates for selling fuels and energy.

5. Every Ulree months energy supply companies must lransfer UIC money rc:a:ived from laxe:s fur
purchasing fuds and energy from Ihe consumers in Ihe region 10 Ihe non-budget funds of the
Fc:deral and Regional Agencies.

6. 'l1,c moncy received from laXC:S for purchasing fuels and encrgy are: only 10 be: used lur gu.,./)
identified in Article 2.

7. The: Federal Taxallon Commine:e of lhe Russian Federation exercises wntrol ova payment
of the tax for purchasing fuels and energy and the time hmils for payment to the: energy
efficiency fund.

Article 20. Depreciation UcnefilS.
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I:ar energy consulllplion control and regulalion devices, lhe depreclallon paiod is shorler.
Therefore, Ihe Governllleni of lhe Russian Federalion subnllUed by lhe Energy Efficiency
Agency, wilhin 180 days after the Federal Agency is crealed, ralifies the invenlory of devices
for energy consumplion conlrol and regulalion, the norm of depn:cialJon deduclions idenlified
with consideration of lhe lifelime of lhese devices equal 10 one year, and also lhe invenlory of
energy efficient equipmenl Iypes and devices wilh a short deprttiation period.

Cerlification of lhe Russian Federation before and after p/Ojecl lIuplelllelllalJ'JlI.

Protocols for encrgy inspections or ratified copies of Ihe standards of enle,!"ls" lor energy
efficicncy of technologies should be presented 10 lhe federal Agency whICh musl COil sider IIlem
within 10 days. If the decision is positive, the Federal Agency Issues a certiticale confirnung IIle
energy savings of Ihe projecl implemented by a foreign inveslor.

Article 21. Federal Financial Suppon for Energy Efficiency J'rojecls. Title VI. Energy Inspections and Energy Consumption l<egiSlIatiull.

Federal financial support for energy efficicncy measures is provided by the Federal Agency and
regional agencies from their non-budget funds in accordance with the provisions of this Law. The
funds thus obtained by legal and privale persons are not subject 10 taxalion.

Article 22. Value-added Tax Benefils.

nle value-added tax rales arc 50 percent lower for products With energy efficiency characleristics
exceeding lhe federal energy efficiency requiremenls by 20 percent. This benefil is provided by
Ihe Government of the Russian Federalion upon presentation of a federal standard certificale,
providing the cerli ficale was issued or confirmed nol earlier than a year before lhe applicalion.

Article 25. Energy Consumption Registr.uion.

I. Regional energy commissions in cooperalion wilh Regional Agencies wilhin six monlhs aller
lhis Law comes into effect, must consider and ratify a plan of providing all legal persons who
are energy buyers with energy consumption registralion devices and idenlify a dale from which
lhe amounl of purchased energy is identified as indicaled by registration devices.

2. The required minimum for regislralion devices for differenl calegories and groups o(
consumers is idenlified by Ihe central and local branches of Ihe Federal Comminee for Energy
Inspection.

Article 23. Customs Benefils.

2. This license can be sold by the legal persun whICh has lfnplemenled lhe pruJcCI 10 any other
legal person.

I. Foreign inveslors implementing energy efficiency projects on lhe ternlory of lhe Russian
Federation have a right, according to lhe obtained savings of a certain energy carrier, to:

a) buy an equal amounl of lhe same energy carrier for inlernal prices;
b) receive a license for exportation of this amounl of the same energy carner wilhoul
expon duties.

4. Each Regional Agency wilhin a year afler ilS formation, musl develop and implemcnl a
program for identifying possibilities for and the cost effectiveness of registrallon devices and
heating consumplion regulation devices, and also methods of paymenl for healing supply for:

Article 26. Energy Inspections.

5. II IS forbidden 10 collttl paymenls for healing by indicalions of regislrallon dcvlces III casc
lhe residenllal consumer is not equipped wilh a healing energy consumption regulallon deVices.

a) individual houses;
b) multi-slory houses.

3. The rules of inslallalion of regislralion devices, cenification, the commerCial discount and
reading the indicalions are developed by energy supply companies and ralified by Ihe Federitl
Commiuee for Energy Inspection and Ihe Federal Commiuee for Standards and Ceruficalion of
Ihe Russian Federation. .

I. Wilhin six momhs after this Law comes inlo e((ttt, Ihe Federal CO/llnllllee (or Ellc'l;Y
Inspection shall develop Ihe inspeclion form and mclhods of evaluallng energy effiuency al the
inspecled objecl.

Encouraging Foreign Investmcnls in Energy Efficiency Projects in tlle Russian
FedeRlion.

Article 24.

The Federal Agency shall annually presenl 10 the Govemmenl of the l<u~slan Federalion an
inventory of products and services which can significantly improve energy efficiency and,
therefore, may enjoy customs benefits, and an inventory of products compleldy free of customs
duties. To these inventories shall be anached assessments of cost effectiveness of cUSloms benefits
and melhods of calculating these assessmenlS.

3. Within 60 days after its fonnation, the Federal Agency will develop a.nd wordlllaic the order
of realizalion of lhis righl. Then il will presem the draft decree for rallfication by Ihe
Government of lhe Russian Federation.

2. During regular inspeclions by Ihe federal Commiuee for Energy Efficiency lIS allJlluls /Ill,st
fill in lhis protocol. II can contain recommendations for eliminating Ihe vlolalions of Il,e
slandards for energy efficiency, and also imposing fines in accordance wllh Ihe proceallres
delermined in these standards and other normalive documems.

4. To idenlify lhe amount of energy saved, a legal or private person having a I·ederal Agency
cellifiC<ltion musl carry oul an energy inspection before and after the proJCCI lInplcmenwlion, or
10 ratify standards of enlerprises for energy efficiency technologies fur all clements of the
implemenled proJe<:t 10 lhe cenlral bodies of lhe Federal Com/llillec for Slandards and

3. The director of Ihe enlerpllSc signs Ihe protocol logelher wllh lhe illspedur 01 Ihe t·e,Jcldl
Comnlillee (or Energy Inspecllon and has a right, if he dues IlUl agree wilh Ihe
rewmmendillions, 10 wrile down a special opinion. If Ihe dlfector 01 lhe enlerpll>e refuses 10
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sign the protocol, it is signed by the inspector alone and an explanation of the refusal is anached.

4. The inspector of the federal Comminee for Energy Inspection must leave one copy of lhe
protocol at lhe enterprise. Anolher copy musl be given to lhe Head of the Regional Agency.

5. Inspections must not interrupt the normal technological regime of the enterprise.

6. A year after this Law comes inlo effecl, legal persons inlerested in revealing and
implemenLing measures for improving energy efficiency can make an order for ellergy inspectionwhich can only be carried oul by legal or privale persons which have received cerLificates from
the Regional or Federal Agencies.

ArLiele 27. Federal Examination by Experts of !he Energy Efficiency Projects.

I. Preliminary, pre-project and projecl documenls on lhe objeclS 10 be conSlructed on theterri lOry of the Russian Federation are subjecl to obligalory federal examination by experts.

2. Under the aegis of regional Agencies lhere are groups of federal energy efficiency experts.Tasks. functIOns and powers of separale sections of the examination are idenlified by lheProvision on the federal energy efficiency examinalion by experts developed by the FederalAgency and ratified by the Russian Govemmenl.

3. Experts must review federal examinalions for all legal and private persons. A negaliveconclusion of Ihe federal energy efficiency examination by experts provides grounds for re­
developing projects in accordance wilh the review of the examination by experts.

Implementation of projects on conslruction and reconstruction of objecls without a positiveconclusion of lhe federal energy efficiency cxamination by experts is forbidden.

Tille VU. EduC<l.tion and Personnel Training.

ArLicle 28. Compulsory Teaching of !he Basics of Energy Efficiency.

I. To ensure lhe minimal knowledge necessary for the formalion of energy efficiency skills, inall secondary and high schools, regardless of their specialization, it is ne.:essary 10 introduceobligalOry teaching of the basics of energy efficiency as a part of the course" Basic EcologicalKnowledge and Culture".

CClIln for Encrey E(ficjency (CENIJ)

formation, forms a department with the follOWing functions:

al developing and implementing regional edUCAtion programs ilJld progr.llll> fur 1lIll'ru\'lIlg
professional skills of the leading workers and speciahsls in lhe field of providing
enterprises and organizalions with energy;
bl organizing demonslralions of energy efficient technologies and equipment;
cl organizing information services on energy efficiency for energy consumers III the
region.

Within a year after lhis Law comes into effecl, Regional Agencies mu>t develop a plall furcerLifying people responsible for providing energy to enlerpmes and organizations for Imowlcdgeof lhe basics of energy efficiency_ Such certificalion is made every lIace years.

Tille VIII. International Cooperoltion in Improving Energy Efficiency_

Article 30. ParLicipation in International Cooperation.

The Russian Federalion lakes measures for developing and strengthening mutually profllablecomplex international cooperalion in improving energy efficiency both in relations to individualcountries and by taking part in the activities of international organizations. The Governmenl oflhe Russian Federation creates most favorable conditions for mUlually profilable exchange ofenergy efficient lechnologies, as well as participation of Russian speciahsts in inlernatiollalprojects of developing such technologies.

ArLicle 31. Foreign Investments Insurance.

To aUract foreign material and financial resources, advanced foreign techniques and technologies,and management experience to the objects connected with energy efficiency on the territory of
the Russian Federation, along wilh the current federal guarantecs the following order of theabove-mentioned foreign investmenls insurance is sel.

foreign inveslors, whose malerial or intelleclual investments allowed to improve ellell;yefficiency on lhe lerrilory of the Russian Federdtion ilJld who signed an insurance agreemcnl withlhe Mullilateral Agency for foreign inveslments, have a right 10 apply to Ihe Federal EnergyEfficiency Agency of Ihe Russian Federation for compensalion of Ihc insurance contributionvalue in accordance with Ille above-mentioned agreemenl. The foreign inveslors must prcscnt alllhe necessary documentation 10 prove the improvement in energy efficiency Ihat Ihey claim
2. The Federal Agency, Ministry of Education and Ministry of Science, High School andTechnical Policy muSI develop educational programs and text-books and organize personneltraining within a year after Ihis Law comes into effecl.

Article 29. Regional Educational Prugrams and Pmgrams fur Increasing Ille l.(:vcl of
Professional Knowledge. .

Wilhin 90 days after the applicalion of the foreign investor, lhe federal Agency must eithercompensate Ille investor IIle value of his insurance conuibution, or give a nlotivated CXpl.uldtJOnwhy such compensation is impossible. The amounl of Ihe compensation must not exceed theaClual cost savings received from the energy conservation measures. nle IOsuroiJlCC contnhulioncompensation is made in the currency paid by the inveslor. The insurance cOlltllbulioncompensation is free of charge and does not bring out any ChilJlges in properly rights 011 theinsured investments.

-~

1. For implemenlation of educational programs and programs for impruving profeSSional skillsof the leading workers and specialists III the field of providing enk:rprises and organizations withenergy and holding seminars and conferences, each regional Agency. wilhin a year after its
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Article 32. International CoopeIGtion in the Field of Standartization.

Within a year after lhis Law comes inlo effecl, lhe Federal Commillee for SldndJrds and
Cerlificalion musl develop a program for harmonizating lhe federal syslem of energy efficiency
indexes standardizalion wilh progressive inlernalional, nalional and regional stanJaniulion
system of olher countries, and also develop procedures of mulual ratification of Ihe certificalion
results.

Article 33. Analysis of International CoopeIGtion Effa;tiveness.

The Federal Agency shall annually presenl 10 the Governmenl of lhe Russian Federalion an
analysis of lhe effecliveness of inlernalional cooperation and proposals for improving il.

TiUe IX. Final Provisions.

Article 34. Observation of Commercial Sa;n:cy by Officials of the Feder.il and Regional
Agencies and InSpa;lors of the Federal Commiuec for Energy Inspa;tion.

..-~

Ollicials of lhe Federal and Regional Agencies and Inspeclors of Ihe Federal COlllmillcc fur
Energy Inspeclion may nOl usc 10 Iheir own benefil or make known the data which conslitute
commercial secrelS of a legal person who takes pan in implementing energy efficiency progranls
or carries oul energy audits.

Article 35. SetUing Controversies.

Controversies connecled with energy efficiency improving activities shall be stilled by Ule coun
or arbilIGlion in compliance with Iheir jurisdiction.

Article 36. International Treaties.

If international lrealies of lhe Russian Federation or lhe former USSR conlain other rules Ihdn
lhose slaled in Ihe Law on Energy Efficiency of lhe Russian Federalion, Ihe rule, slat"d in
inlernational tre'llies take precedence.
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110 lIJ8.i!t; lJLt81:1.11ul 1,udu'ihul:'1 Qi~OdUI.JHi.H, L.cwuv'j ...u. I-Jl1un TOfIJIHBa H
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l'alIJlOHWIbHOrO vlCnOJILSOB8HHn .ll 81WH01"HOrO IJ£iCXO,n.OB5.Hliri 'i'uiIJuilla u

~li81)rlll1 ;

.G) n ilEO l:H'1'e rrHOC 'I'1 'l'l;G U 0 u:J.Hu.... ~.I ,.;; 1.1' v\; U v l;O'Me HIJ..l1 ITPJ.i IIf;on e.ueHl1l1

"He VI' l:::THl.{U(; lwil n OJUI'l'l1KH , he: u\) ,Cu,LJ..iIlJ'/JOC '1' 1 G UJJ11U,lLt;;11 l.w1 i..H8pI' 8 'rU1.I6CKfiX

u 1...J.ll ....~i..llJ'1'0B 11 HOpi'lJd'rl1bU.lJ lJlld uCYIJL8C'lbJ1GiH.i.J.1 ,,\.:3.ddC'l'BeHHUH, y J.1I.JU.aJI8Hl.T8l:-

1\Vl1 iIJ1~~ :mol1 ,I(SH'I'8JlbHUC 'I'll;

r) ITpe.uoc TCiBJIGI-IhIJ Lk..dcC vil,J::wILHOJl \.:'-'1.'\.)\; 'l'UH 'l'8J1bHOC '1-'11 l".:.r.iOHaM

iJ 1,\.JDl;-.~dHiH l' OC Y,J..(ii.hK; 'l'l; diiiUH ",He lJl' Oc U t::;; l' '-: l ,..H1Jl.t.(t::11 11 UJHl'l' .ll.l."l •

(I '{ C) " :) C'

~TE...rbH j. G\.h)~l"i'l.J I11JabO.l:HH'O l)vi j"J1HIJ()lJ'-t1i.l.ui vdiuW8H.ld.l'i

D OUJiilL:'i' ..l 01IclJi'0C:ULJl_G ... GttUiJ.

GU.ucii":'Li';.;~'; iI.tJi:1130B01'O 1 til ./)Hlp0B~lL.l.l D.,"·li.ili'L'.d oliiJP'C;,:::O,s.l!8.i1\8H.IJ.

_l:.lJiiu.i.'Cri O'l'HOWvHnJi B (;ll!°lJU Hl;u.~3BOAli'l'U:...J., U'..Jl}i\.jU.JJ.8likLl,. 1)~ClIpe.neJI8- .l
il ....... 'l'OIVl.J.:IBa II ,",I~Gprl1.kl, 11l'CviUll.QuBB.HiJ..li, u8,LJ,:...J.HtLil ~i L::6,iJ,lJt::liHfI lIiiy'I.HllX,

~rsrAVAILABLE cOpy



BEST AVAILABLE COpy

" •• 'O;. •• J "".:.'J;\..d".dJHOL;'l'H '~'J .-l.,60-- h "'~ .. l.r''''~lJVJ\, "UuJhJtUl, ,.iilfGjJi;ji::lJJ,HOa-

tiLJPG OOeCIle1.I:.:;li.idJl 1.:"'l'l.i,LI,H0CG X03iLlGlw _ .. ,,,C •• <""11..L1 11u LU'll ,,,;:.. i".l"....

"

1. 1,.;;:/00v.l\.'llj..J i1ldilu:Lufu i.-61:.:/,'"i. .. 1.:.. '-'L.~d.~i. ...~.

! u.i..'1..IuiJ.lIl"ll.dl L UJJ1~L;;l'.l ... v ...... ....,!:.1.:vl...I'v'vl/v.i!\.vrl,;.lJl

•~,

L

•

i
r
1 ,i'l

.i.l.i0~.J, • L • ,I:~LT .1\.;j I GjiWOJ.AE•.l.J ~ l.. \JHh. l ......lIG-~II1.?Il:..T.;, Ib~~:. ,~~

IbCJf8V1.J

0VJ;;b,iU ~l\.uHu....Hii'Gr1JihLEO-oHepI'G'i~il.iv"i.... ./1.. 1>8CYi-(;O}J Onpe,Il.eJIH.DJ'l'C;i

'.c.. '.J(;hGD,-<H~i.lii ,lJ,OC'rOB61/HUllJ J'loTa hX l/i;.t.l;~W.Li.b.. dJiii a'l'Ui" 11} ....i0U"tJLWi Y1.I8T
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"icliui:; ,D,OCTOBG1JH0i.'u ljlHGOp'lU['O y-qe'l'a lJ:...t(;.w,LJ.::" vl":;lJfOl/t.';C;ypCOE Ha nlJe,Il.­
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HOBJI8HHbll"m C'l'CiH,lJ.Cil-iTal.JH 11 HOPlvjC:UvJ.H TOqHUG1'U .u3I,i8}i6H.li1.JI1 11 T8XHu-qec­
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'v~\t;l'0 ).l.cLc TbY 101l\Hi,J IlU}'loJi.:.lI;j d ll,bJ£llH1JIWiJ, l;.'.v,U,;j vi' ii j:l.JiliU:..I..'Ib D}'H B3£ll1­
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Vi'OI.1 C.;ij"Iae, GCJlh l1pOE;l\'I', He rr}i8.l0(;J,J8'l'i.Jl'iD&101illt.ikl yCTaHoBKy

cul.l.ilJiiS.3B:....Hiiu~~ C 'Ie '1'"Y:1HWB, HO Y'I'b\:; lJJi(,IJ.8HhL,Ll 11 OIJJ18 1 u1l.lJlri j>j9·1 l' O.ll& ,

"1-,;.11.11' h IIIJOH3BO,IJ;CTBy C'l'POH'l' 8JlbH011 opraHE38.lJ,k'18H, '1'0 C l.JO!vl6H'l'a

Cl.;; 0,lJ,Zt Ol)1.>8KTa B oKCflJlya'l'alJ,Ht0 IJ 1'vOlITeJrbHfui 0 i'I'Win3i::ill,I.J.li orrJIa"l.l¥IBae rr

ilu'.l.'lA:;uJi8HHi::; l'U3i:i, BO,IJ;b1, oJI8K'I'pO- Vi TE:nJlo~HbijI'Hi'l no 'rap~.i.l!JC:Ulj, YB.a~,

.llll.{cHHLll., 13).1.:508, BnJWTb ,l~0 rrpHB8).l,8HUH OU'L\:;l\L-.l l;'1'1JOHT8JIbCTBa B

CGQ'.l.'13t:;'i'CTBME: C TpeOOBaHlillJvJH U:"'G'.l.'0.i1ll.(8rO ~.s.h()Hi:.4 uu Y'-IG'IY H 1'.owrpo­

:i'J 3:;;;' i,8.(;~~O;~O'j "'20.r~bl M oHeprol1bcy .!:"iCOb. ,11H o'rUi.1 pacxo,IJ; ;;,TUX },GCYf

GOD orrp8,IL6JLIE'1'Cj-i ITO ,lJ,8.HHhlld CIW(J.ir:.<..l.lJU\kiX opraHh8al.J,u"'1.

"VG..-lC; BBO,ICU OO'b8.tCl'ct L ~h\jlIJiYCi'l'U.u,h1u lJ1-'11 110:; (;'l'dHUBhG BU!llt:yica­

~~;HhdA C1.IeT"Y:l'il\G:D 3ShaS"l.lH1( o fIJL:.l.'i1lBUGl' 1)8CXO,l~ l-ilJYY:H'l'UBJ.Gl,jUX BH,IJ:OB

li.JJl,)I.;~ iiO- aB6 l)r 6 'l'.l:l"l.l0CLlIX 1)6 cy .PC; Ob, a 'i.':_UI.~,.e ilu,ll,lJ no 'l'b.lJ.l:L'.:..';;_U,' , YBE:JEI­

~C;[iri~H..."l.i,LOe no cpaBHvlLJ.lu C Y\;JIUB~.Lli.l.I.l ~~\)i'-_iIJul'a 0 iWC1'Sbl.1.. l-cCYP-

..JU ~vi::;A CJiY"Y.WlA nOJlu.i,.)Hlit.. jDJIG.Y.8Hllu.J. GjLJI.JU llG1J0Y.l.CJii1t'l'C;i 13 \j;'OH,.iJ.

¥ •• ...;lJrocJ8}'G;'I\1..:,~.i.rl, npu"Y:eid Ju1 , "l'UH CYi,a,JLl .- U ',;.v,1J,ulJ:::.w11HbJ.l 'lu,:.LL, ~l

U._
,"

- u l-'<.1.l·.'::OHdJ1LEu.~ 'l,ur.,~, .,;LV1'l'LJGUIJl-',-Jhvh'.LJ1.

.0vl\,~LJIY::i::"'lIl)Y8h'jL._ eJ,l.!,i.J..lHLL, lL ,c>il;'l'lJYJ"Il\iL, ll,G~~llJ.J.Li1'..... ~~ ...

n u lJr.::di'.S ::'JJ,k'ili~":, r~~8 lk'l' illi.l.J.uu lLJ.vll) Y1.J.b'l'a1'0iI"d ibHu- .:IiH'; 1"'- 0T.'-'IciCKa..:

1.L;0 J1 L:U.LJ (:.1 1'~UJK,; 1~O,2:-,J), l,u uE 1...~3iVjU;~(;H Hu ~"IIOBlui)~ ;.. .. ·;HJlyui'clLrm,

Iil,6,ll.jC:iaTp:l1Ba6i,Ji:H:l C'l'CiH,JJ;apTB.Ml1 ITV1160PLl )LuJLJlL. ULl'l'b YC'l'ClHOBJI8Hil 13

.~ 1..• ,_.'.; t~jC:x Jg:J'l' CO )l,lJJJ. [lFi ~:"l.j;iH01'u Jo.l:Oll (;lLv.\,'.l.1JGi-iHGC
r
l'b
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"",u,:....iiLHu•. wv'-.. ~;UDI,."l"jjvli\~'l'bUlJ:.;.hHv ynlbUJll,."ll.,,. vlJv1-,l'vGHatJ "evl1.1v!.,

I;V ~.:.._ ·_l. _LJliSu (Tb.JlbhULJ1"y lL<~,,-,w.h,.,idlUG uU01'Y,l~UB~IU0 _4 ,ll,L" / '. lJ~J"",dI0Hl.ie

Ll- ..~wA ).i,UCLLi8H.icLI W:l.ytjji0-J.vd,.~·-jl.JL:hUI'O lll,uI'l,Jl;G;.;< lvlY.IH<l~Yl;l'CJl ITOC­

'li;.diuCJlv Li .Wll'J~.i 11lJa13h'l'GJLbC TBa.

<,-uH'l'i..UJii- 3J CO~JIlU,IJ:61-Blel.j jCJlOBhi-l ,iJ,ti.hE0.:.. ~;Ti;l·1·I.J11 0C;YiJ.18Cl'BJIJiiJrr

1""'-1 .....'11.1111•• ~l 1)8rUOHaJILHLil. UF",LL! YU1J&bJi8H,L'1J1 e:H81JI'oc0elJC;JM.. li._Gl,; ••

L. ....,Ll,..Ji:.U1 CJIy;r,:U8 POCC"id fl0 vlH:;lJ i't;'l'll'leCKohlY Hi:l,l(~Ol).Y.

\.1 li.:!'.i'LH 7. OCHoBHue l11,hl1ll.l1IL.I c.hQEJ...l'lvl,."L\"L (,

Lj8~-::311113L]a ~,H81JrOC 08pe)K8Hl.Li

; 1,lihOi.Jhtf6CKllii 1'.i6XaHi181.J ~11t;lJrocuepejK8Hhl1 13 YCJIOBH.riX feryJIH­

!-;"(I1.ioro lJUHli.a .n;OJIJi\8n crroCOOC'l'130BaTb saHHT81A;ClibdhHOC'1'H IT1-0h3BO,IJ:li­

ie'-ito" .1 nO'l'peOUT8JI8ii TOIIJIHBHO-CiI-IeY1'8'rlI1f8ChilX pecypCOB B 1iX. ~:I1'·:GH01vJ­

riGi" .l l j a.UHOHaJIbHOi',j IIO'rpeUjleHHll, 13 ilCIIOJIL30b.:.ililE1 lViec THl1X, &1\OJlOr11­

ti",L:1' •• ~i1C'I'UX 1311,li,013 'l'OIIJHiliu 11 ~lH:;J)l'hl1, b'rOlj,HLIHLfX u.t-J.(1)L'U16CYIJCOB, H8T­

i ~WJ,••OllHbiX, BOSOOHOBJ1RehJUX ~icrl\YYJihhUl.) ~lltl)i'11J.i, i;l ilSrO'l'0b11'l'GJliOll

,..~w.JIOC Tp0U'l'eJIbH 0 ~i IT lJ0.LiY l..:lj,idi ':-i l,,'-iTO l-J1iLtJU.J1) .,.. B BUlly G1,.j .... ll01Jf' a'l'U-

'it;Ci". ~'.l.I'l)vL\"billH01i 'l'8XIHihH. UlJUUC;lihuC'l'LI,) ~lUl'U L,uXUliii3;,l.-! JiLlJLJTC;l

.:. ,.1.::.10;,; II OO~PII'l'(;Jib.iI[UI H8.IIfUhi ll;iiliuL,; Tb ii.l:Ji~"I,."llJ1L;l.jl,L·~ ~1~l)1lUJ,j";'-1G C1.11:;":

.!" ... 'i::;,i'CB H Cri'UMyJlOB •

...>ii6)(POHUG ~i·~OH()l,j~lli(;Chll~~ , .. v TO,.LJ;Ob j ll.i.~ .:.,-,-,J.UlllLl ~d 1.11"1' lie J e1,Gj.:f;Ellc.:i.J

~ ..u~,.uGl'B€:HHYlJ ITP&K'I'j,iJ::y i:i:.Hil,·'-.JL,flGIlO Ed. Cb"':h,-ii,lc; nOTl ,;:;Ii0C·..'a Q~:OHO­

......... .i'OCC ..lll B TlilI.;l.iliG 14 ~,lH;.i:'1.,.- (; G).i,t1uJ+v";'~.,'L.H.j }il.L';vlL..t.l.J rrl.J,).13BO)~­

~ lL",lidL1A, ui,UHOi"u·'i:0Ci~h"., ,;UT~.1:':.J1LliU~\., U:lj1-U1LJ-·n.;~;.U"l\l.i;..L,;"-u..,,_ II ul\OJIOr:I-
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•



Rl:ST AVAILABLE COpy

=:,cJrT-eC" ..-L", ::>.:':;:TaTT ', D·"'i'):S1,'...'1':'-='~ .... :·c'_..,::_~·::·~:-.l.·---n··O.:' ,·a<:;·L! "e"~"'" "e'''~'''''' •
_""'.1'"1. ....... a.. _-...-. "'1 ~_Ci"O 4"'~~""" ~_..........-.. -.J _ .... "-' '-' C.t:.' ~l. ....J\....vt;i:--· .. ,;,'..t::'-1..&"'~' ;::"':-i.I~

01-:2 ;:·iQ C~c;' ar.s.:~~e4'~ Te:G~::I':::; ;.=:C ~::;enI:e &:C.uO~::O 3 C=:ll~:~~ 0rr8;:- 2 Ir::-r..rec l{:

'~.~:'::I~"'''''''''''' I, ....... -.-....., .... '.'........ -, ...~ ...Q.G. ~,t-.:- ..... ''""'' ....,n.:; .t-''':';__;J~~..i.....\..

;:I~oe:~TOE

:ICTO'lli:r:-:a:.l:i 0:i..~a...qC=:;C:3a..'"i=I..'i oRepr:)cJepera:nm::;:;c n;oeKTOB :: CC'j­
~aCT3,,1eRIIH :.;ep no ;'Snr;OHa.i1~iiCI,jY =:CIIOoiJ::D30:S:l.:-i::':J :: 0KO.CiO~.;:I:I :'OIIw1:l3:-:C
oHepre T:rtrecIC::C ;:ecypc OB ~B.i15irJTC.i1: rocy..=;apc T3eHH28 ::5 rJ;:L:I:e TbI Pc CClI::
.iI pecnyO.J1:ili. .3 coc':'aBe ?GCc=jtc:~o~l .de.n;epm,:C:, 3He0l0,J;;1i.8'.:'H:cIe 001-1,;-;:-;
:,iTIR:l;ICTepCTB, :,;eCTI-ilie jiC.u;I~eTH, ?oCC:LlC.K];l:;~ 3He6iU,n:.;KeTI~I:l:l :.;eii\OT,raCw1eB
~OlU :iReproc 6epez\eHhiI .Cia ~e~8 ; 3..J::DiiOI,j :!I 'per:::rO.H3.i1:DHOi.; :;'pOBF.ii:~, CoG­
e'l'B8HHI:Je .iT 3aeMfllie c;e,1lc T3a ;};a;uIp:I.HT:I:~, y-qpeiK,ll8HIcl :1 opraHil3A n:r'I
a TaK.iit8 ,1lpyrlIe :ICTO'llilL."'\.lI.

:j Ta.T:bH ';:;. JC,,'IOBlliI '~YHR:.::IOI-J:::lPOBaHilli :occ:tLIcKoro
3 r ·8 ..(---..,,, muo"", -. ·8·:J"om~·a"\ rr8~oro OUiT~n u ...J..........c ~ ..... v ••J J... .1...- l;':J. .b ,~ .........;:;.

0R8prOCOep8.lK8HIiIT

J u:e.}I./IX jillIaHCOBOll no.rr..:o:ep.iilli:d ~POBO.J:Z.;o~i :'OCy,1la.pCTBOIvJ QHep­
:'OC88p8rarorueltl nOJ1:HT:nGI, CTZi'JJ.i1:IpOBaHllH BHe.IJ;p8H~lli ~-:iaJ'LqO-TeXH:I­

-~eCR~C :I O;'I'aF.:l3S:;:~OHEO-~.KOHor;];:i:'!ec:::r::~.:;6pOrrpli.f1T:lli1 .10 3H8pr8c:Ape.iK1
:iillO, a Ta.KjK8 C,llep:1GIBaHillI T9i'vTITOB ~IHC\.:..I1.''l:'':::I:I,~03.n;aeTC.E: ?occ:I:ic:::::I
~Hec5lV,n:.;KeTHs:i ..;6~:;'C:;~· :::eDO~.l. -::,On'::; ~Eap::'oc-':'<~c;::~eH:L1:, ·~YHKImoH:Il=j'::r:::~~
~-la ; 8.IJ;8Pa.JIbH0;.: ~: ~=enIOHa.,ToHO',j ~·~-=03:~.-;:::. ~TaTYC, J:O;:.ii'::;C~ cC;a30BaH:I.l
:i: :tIcrrO,,'I:D30BaHIDi Cpe,IJ;CTB .fe,J;e;a::bHOrO "! ~=ar:IOHs.:I:DHOro~OH,Il;OB QHep­
:::"JC6ep8.lKeHllH orr~e,;.:::e.llJieTC..q liOJ10;R6E::81il 0 :OCCrr;~C1{0I".; 3Ee dIO,II;iReTE or,;
.: 2:::0TpaC.;1eBorv; ,~OH'::3 eneproJc C8 pe~r~:=.:::~, ~7 ':'3e 9~rq:;a.8:;j::.::.J,:,er:;epa..1:Dn::.:l.;::
_;::::'3.Hai,j~I ~: rrpa.3oJ1e;:::'~vl\OHOM1L.~O~: -: =~ :;~I:lCI\.O..-l -" e.r;;a ":=-~::'::I.

?OCC~~"'::_:OI'O 3H6C;;,,;,:;:~c-:':".E·wro :,:e.iio,:,p&Cw-';:6­
.aoro ~cn.::a :-=EeprocJ8pe~::8Ii:iili ~-:a \~e;;;e-

P8CYPCOB (.lI,Pllp0,;:uiorO ra3a, :,ra3yTa, .,;C:O;nHX TGII.n::,::" ;;;.Jr8KT;••-.:..::-
i
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"Ji..JU,'I"i.u.jC.~ iJ.eG ....011JiL, ~ •• w, .. iJl.!ljl\j lU...(~Li.l ~.Y -:;,.~,t;). ~ '''''J c1G..v 1l,·;1 .....llJ,.lUUS,.,Li-·

.. v.J .. , .• v.;lLJU1~JHUJl 11 bC01cl~hJj.JH',L l, .... _' .•u,lJ,uJ.. '-.J.IL.wl 011l"t'""1'l.."J,t"'wU

.'

i. . ," ., 1,:"
U.l "l ... ..J.\....IoI1COll .... .wl

J"l,c.d.,.cvJh.lJl YV1'!..l.H5.BJluB.:.tlUl' 1,Ullhl'ClhWv j l,uufiu U'l'LtUG"H",iL,u" .~.,LJ. 1,,,,I'110!lOB

~ JI,h;8j(G,lu•• ,.!.~l".H~'1'BY1\JLu,.liiA C'l';,;.tUUl\ •

.-:. ~.,J:.YI'ni.jil h,;l'u'ill.i:il\.Ql,JE l!iOpi,n'IpOBSii.L,l .l·uG~ ••.• \~n()PlJ :::IIdUi\jUii(8TEOl"u

~,v.;:C/1Ta(;JIGBOrO 'lIOH,JJ,:" ;"'.Cc.;ld u,;U8yGJhCiL.l:.Wi , • .L.ILHd1Gd:

i:.l,) o'r-qUCJ18HUii B lJCl.dl,JvlV uT .l;'~ ,n;O ;)iV 0'1' llOC'1'y [ivlv~i••_. nU jj1-iE:;­

-.JLV,lj,.1I:8THUG UHE8C'11i.u"l:lUHHLVti 'l,OH,lUl jl,J11HliC '1'l;; p.,; '.L'"-' 11 D3,iJ,O.,JC t:u;

6) ilJIa'l'8JL\.tl IIl_'\,;,LJ,liJ:hl.,ll'lJL, OC:yllI8C'i'BJIJ1<:;I,JL!0 .u .LH.c,Ll,G lJl'v,iJ,yeuoTp8HHllX

,JJ.~JiHJ.., ~8.hOHOivJ u HOljj,Ji:.l,'l'.dBtlLiw.L i.1h'llbl,,~.L ,;i;lHl.Ll,l.lH 3a Hci.J:.ibu).LUEa.JILHOG

"C1l0Ji130BdHH8 'l'Ol1jIll.b.i.I0-~llL1 L'0'i'u'4.8Chl1t. l'GGj lil.: lJi);

E) J...(8v10.LlJl..; ,j ~'i.~v,~0H~i...l ll~t;.IL1iV.l.i.Jli'hn d u1Jri:iliii3d.u,H.~ 1J.:l80bOrO

A:apaKT8'pil ,11)151 lJU3lJa(jo'rlC~I 11 HSrorrOBJH:.:l-ilLi ,",r1\::lJrOC;06p8raIO~8ro ooopy­

,lJ,0l.laHiLrt ;

r) .n;OUPOBOJIhHbl8 .DSHGCU ivFv.uUi-q8Chll.t>. ir~ 'l,u;.:b'li.8Ch.iiA AIm, H8 06­

JlaraellJUE: HaJIOrarv'l11;

.II,) rrpHOJ1Jlb (,u:O-LO,.l..,), liUJly'tlaeJ\J8.ii B lJG::3YJ1I.l'i;;,'1'E; ,Li,l;)j1'l8JlbHOCTU

C;'.i:'yy hil'Y 1) YIIIJuBJI8mL-i QHU1JI'uUU81j(jj.\,vH.ata,J.

J . .ll.,4;iH,lHhC'l'lj E:W,U.I'l },v(;ll.Y 0JlllI..: (jj G()CLilit; l'0CC .......1l..;.l.U.. ""b,L(Gpa~ml),

!:}'i.:l.i::B H OOJIaccr8H POCCHH, 1.' ...d.:JCh:DLl H ~(jh.h.T-11t;'l'81X)Y l)l':..t np6,lJ,oC-

r

i
i...ilJLi8TCH lIl,aE0 no (; U.L ...L~,0 "JJi.11Hii..J G l.ivC.LEiLi1,IH 01J1':,:,11'::"'.,.i.l y 1I1Ji..BJI6HH.rl

"l .;~ O,l.1,O li l,J lL.. 3 uE:J.I1Hvl,' lll; [] UJL L-.ll,Li..L' l.. ,Lt,./ I d '.c,l) 1 'j ... , 1 ,i uQIi Hd 1'<":' i uu.. C:.l~;II, liU;'~

.lJii,Li,Gb ::l!t:1,1'OGUU1J\j",,,du,, 'l'-'.Ld'L c1-),-,,JJ,,:~L l •.~!.!.. ".l.GJl0C•.l'l<..:,0hul~ '.t:Ull,lJ,G.J.

'J:. lil li 118fJ8'LlliCJL:;lL.l l: J:.u,lJ,C'i'L lJ l'UGG .~,.G~:lL.L Lli0()c'J,L,i,cv illi.J~'.•.,C.iIi.o'r­

~~C.lt:bO •.l 'A,OH,IJ; ~lic..l)ll".I)ulJl,.,cc...hLLI Ii Pi.:;l'~.Ll)u~•• L"L!(; ,.!.,villi~U U0 I.:OC'l'y IlZ:XO;'.:­

,_, i-~.~l iil J,u,11J:-fiJi'l'1.wl, Gl·l',;.diu;;;,u,'~~" ,.'-'.iil-',-"L.L.~' .'<,.i ',:l.J;~, i: '.l:'w,il,V1J:...wlLIil1.L

~ Jii,LJ, ~i:ic;proc6e.L)0;.~Liiii,. -J'",~.

1

;'5. OCHOBHUt3 lli..lIlP~.6,ht;jL~.w.L aCllOJI130iJ:...hu;1 POCCUllChu.L.'li BH80IO,l~-

.:.L:J...0I'C ilJ,,;iOT'!-'£lCJWBUrO ';.:OH~J,8. ;;'Hi.::i}il"Ulj'~"l,v'''W:''J..d 111JULJ",.JJ.0l.i.u ~ ,L.Mo:.:a­

il.1.1 u Pcc:cl.LllChOl" bln;"uhJ,1.l,j.Lv l.llU1.J J.iG"LU'.Ll ..<.~,Ll",;U'" 'l,VH.iJ,Li ;;'h0,l.Jl· oc JefGJ-K8Hli.iI •
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, 'J .11//lII ARl.F' "roPV

.. ~ ......- ~J.. j .. Jr. •

UCYiljGC'~'l~.l.'Hlil~iL~ ';\:"i.,UUIJli-l.'L...il no QHGl--I'O­

C;0G1Jv;,':6iuLlJ H npOJrf3Bu).l,J1ll.\1u. v1:!8lJrG~.l"'G-

1. HLr.l II l-06,llllPHj11'1il.l-1l1-,01I3B 0,11).1. '1'\::.)1 to., i1 Ii Vl}-v J.u'.i.'8jlt; i1 ;;"H6pI' OC 06­

i ,a_LLc..i. t;-l' 0 0 J 0 PY ,I.(0:i:3WiH.i1 YL,;'1 didEJUilld..tv'l' C 11 l~,)l C;,.Ll,y 10L.\118 _'lobI' 0 '1' Li B HMOI'0­

vuJlO4\8till.h:

;;.;.) rrO).l,jib;i.amafI HaJlOCOOOJIOJi":811111v IlpUOWfb rrp6,lLnpW TH,l.-[jl;OH3BO.n.U­

J.CJl.il ~H0procJ8'p6I'a}jl1.(ero oJuPYAObamUi u rIIJIWOpOB Yi,j6H:OWcJ.(j1'CH Ha

ilOJUiYiV CYlvn.ly 3a'l'pa'l' 1I.,t.J6,LJ,fIy.l'iJITlliI lIO nO)..i,I'OTOEi\0 i';: uCBObHiUJ rrpOll3­

t.:LJ,Li,(;Ti3~ HOBblX :.,HbprOohlJI10... .klli.::l~;: l'iu,1(lJB 1l1JO)cYl\l~lHI (y,I~\;;JILEU6 paCXO.IJ.bI

~jit:;1-'I'Ol'vCy 1>C OB Ha 86 liyO.lil3bu).LC TBO C OU'l'Be'l'G 'l'bY ...rl' [Ie;1,Crr6K'l'HBHlll,J

G ..::.ul,.Li,::il,nii,1 WIll Hl1iK6 YC'l'cHiGW16HHbIX c'rafi).J:U,}'.i.'Ob 11.:. H coxpaH6HliU l1JI:I

J .. lj'iJiJeH1111 ilO'l'lJ60.1'l\.:.J.ibCl\l.t.X CBOHCTb) , -"- Tu.K.tti.8 HEi. OCBoeHLG !loBmi

;1;;~\.jl.dn:J.';:.1 '~G~JiOJLOI'hH, l;(;JlH CUll ouecneY:l.ll..>.:J.w·.l.· IO,D;OBO.kl oHel)I'L,;L~'I6Cl\.1'hi
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CTaTbR 28. ~oMITeTeHURR COBeToB Hapo~ nerryTaToB ~paeB,

od~acTen z llPyr~x anMEHECTpaTEBHo-TeppMTop~­

~HHX enEHEU B od~aCTE 3Heprocdepe~eHER

BeneHEID COBeToB HaponHHX nerryTaToB KpaeB (od~acTell) E llPyrEX
anMEHECTpaTEBHo-TeppETopH~HHX enHHHU B o6~acTE 3Heprocdepe~eHTIR

IIOn~e~T:

a) KOOP~HauER: E KOHTpOJI:O neR:TemHOCTE rrpe,mrpER:TEn R opraHE­
3auHH, HarrpaB~eHHae Ha o6ecrre~eHEe PauBoH~Horo ~CnOJI1)30BaHER: TI
3KOHOMHOrO paCXOnOBaHER: 3HepreT~ec~x pecypcoB B Kpae (od~acTE)

E llPyrEx anMEHHCTpaTEBHo-TeppHTopE~HHXe~HHUax;

d) OpraHH3~R: pa3pa6oTKE H YTBe~eHEe nporpaMMH 3Heprocde­
pe~eHEH;

B) WOpMEpOBaHEe MeCTBHX WOHnOB 3Heproc6epeXeHER E orrpene~e­

REe rrop~a WHHaHCHpOBaHHR: ue~eBHX rrporpaMM rro P~OH~HOMY HC­
rrOJI:030BaHEID H 3KOHOMHOMY paCXOnOBaHHID 3HepreTM~eCKEX pecypCOB;

r) Harrpa.:B~eHEe neRTemHOCTH rrpe.urrpER:TEH, pacnO~OjKeHBHX Ha
TeppETopHE KOHKpeTHoro COBeTa HapOnHHX nerryTaToB, BHe 3aBHCEMOC­
TE OT EX rronqEHeHHocTH, ITO pa3BETHID MaTepH~HO-Te~eCKOH da3H
3Heproc6epe~eHER, BHR:B~eHEID E pe~3~E EX ITOTeHUEana;

n) paCCMOTpeHEe B03MO~OCTH CHE~eHER: 3HeprOeMKOCTE rrpOnyK­
~E (padOT, yc~r) H npEB~e~eHER: HeTpannumOHHHX B030dHOBnHeMHX
H MeCTHHX, Hene~EumTHHX BEnOB TO~Ba E 3HeprHE rrpn paaCMOTpeHEE
rrpoeKTOB COUEanbHOrO H 3KOHOME~eCKoro pa3BETHR: perEOHa;

e) ~OpMEpOBaHEe CTpyKTypH yrrpaB~eHER: 3HeprocdepexeHEeM B pe­
rEOHe;

jK) paCCMOTpeHEe B03MOXHOCTE E orrpene~eHEe rrop.HnKa BBeneHER
rr~TH 3a rrpaBO HCIIOJI:030BaHHH ne~EumTHHX TO~BHO-3HepreT~eCKEX

pecypCOB (He~TE E HeWTerrpOnYKTOB, ra3a E npyrEX, ne~HUZTHOCTb KO­
TOpHX n~ naHHoro perEOHa orrpene~eTCR: perEOH~HHME 3HepreTE~e­

CREME KOMECCERME);
3) orrpene~eHEe nOnOnHETeJI:OHHX YC~OBEH no rropRnKY rrpEMeHeHER:

anMHHECTpaTEBHHX E 3KOHo~eCKEX CaHKUEH 3a Hep~OH~Hoe ECnOJI1)­
30BaHEe E He3KOHOMHOe paCXOnOBaHEe Ton~Ba E 3HeprEE, ECXOnR: H3
?OCCEHCKoro 3aKOHOnaTenDCTBa.

lv1eCTHHe COBeTH HaponHliX nerryTaToB B paMKax CBOHX nOJIHOMO~H

MoryT ocymecTBn.HTb E EHHe ¢yHKUEE B od~aCTE 3Heproc6epexeHER:,
He npOTTIBOpe~amEe POCCEHCKOMY 3aKOHUnaTemcTBy.

,!(' /lVllll/JP/rrn rv
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CTaT:bH 29. -2yHKmnl ZCrrOJilillTeJThHHX opraHoB yrrpaB­

neHEH B oOnacT~ 3HeprocOepe~eHEH

I. ~YHKID1~ llCrrOnHETeJThHHX OpraHOB ?OCC~HCKOM ~enepauEll, pe·
crryOJIllK, BXO,II.HlIlHX B ee COCTaB, pecrryOJIEKaHCK~X MllHECTenCTB H 3e·

nOMCTB, a..rIMllffiICTPa.rr;uIll KpaeB, OOJIaCTet! (OKpyrOB) POCCllI!, r • .iIOCK;

II CaHKT-ITeTepoypra B OOJIaCTTI 3HeprocOepe~eHEH rrp11BeneHH B rrOJIO~(

a CIlCTeMe yrrpaBJIeHEH 3Heprocoepe~effiIeM Ha ~enepanEHOM H per110Ha
HOM ypOBHRX.

2. ,llJIR peaJrnsaIJ;llJiI IIOJIO~eHEH HaCTo.m:uero 3aKOHa H rrpoBeneIDIH
rocY,IIapCTBeHHoli 3HeproCOeperaIDmeH IIOJIllTJiIKIl COS,IIaDTCH ~e,IIepaJIDHH

opraH yrrpaBJIeHJiIH 3Heproc08pe~8HJiI8M II perllOHaJI:oHHe 3HepreTll~ecK11'

KOMllCC:t1ll. i!x rrOJlHOMO'I:t1H YCTaHaBJIllBaIOTCH HOpMaTJiIBHbIMll aKTaMlI, yT:

p~aeMHMIl COOTB8TCTBeHHO ilpaBIlTeJThCTBOM POCCllJiI, pecrryOJIJiIK B ee

CTaB8 II MeCTHHME opraHaMll yrrpaBJI8HJiIH.

PA3,OM IT. ?All30P 3A PAW1GtIA./1h'qJj'V! l1CrrOJIb30BAill1Er~ iI
3KOHOlvllfciM ?ACXO)lC3AHHEM TorUli-IEA iI 3HEPrllli

CTaT:bH 30. rocynapcTBeHHH~ 3H8preT~8cKllll HansOp

I. Hansop sa pau:tlOHaJI:bHHM HCrrOJThSOBaHE8M II 3KOHOMHHM pacxo

nOBaHEeM TOIIJIllBHO-3HepreTllQeCKJiIX pecypcoB B CTpaHe, BKJIIDqaH Bce

BllnH TOIIJIllBa, rrpOWr~TH llX rrepepaooTKll, 3JIeKTp11QecKYro H TeITJIOByID

3H8prllro II BTOp:t1'IBHe 3HepropecypcH, Jcym8CTBJIReTCH COSnaKruW~ rrpIl

ITPaBllT8n:ocTBe POCC11ll OpraHOM - rocynapCTBeHHHM 3HepreT~eCKJiIM

HansOpOM,IlJIJiI e,IIJiIHOH CJIY~OOH POCCllll rro 3H8pr8TJiI'IeCKOMY Hansopy.

rocynapcTBeHHH~ 3HepreTJiI~eCKJiIH HallSOP JiIMe8T cBoeH 3anaQeU
OOeCIIeqllT:b COOJIro,II8HJiIe BCeMll rrpenrrpJiIHTJiIHME (oO~8,IIJiIHeH11RME), opra

HJiISau:tlHMll, Y'lIpe~eHllR1vm 11 I"P~aHaME YCTaHaBJIllBaeMOro rropRnKa JiI
rrpaBllJI rrOTpeOJIeHJiIH TOIIJIllBHO-3H8preTllqeCKllX pecypcoB rrpJiI HX rrpOJiI

BonCTBe, TpaHCIIOpTJiIpOBKe, rrepepaooTK8, rrpeoopaSOBaHJiI11, xpaHeHEJiI

11 ITOTpeOJIeHEll, a T~e TP800BaHJiIH K llX PauEOHaJI:bHOMY JiIcrrOJI:bSOBa

HEID II 3KOHOMHOMY paCXO,IIOBaHEID C oOHSaTeJI:bHHM ooeSBp8~BaHE8M II

YTJiIJIllSau:tleH OTXO,IIOB.
2. OO~8KTH, ~YHKID1I1 11 rrpaBa e,IIJiIHOll CJIY~OH POCCJiIll ITO 3Hepr8

TIl'IeCKOMY Hansopy Ha ~en8paJI:oHOM JiI per~OHaJI:bHOM ypoBHRX orrpen8~

HH B ITOJIO~8Hll:t1 0 rocynapcTB8HHOM 3HepreTJiI'IeCKOM Hansope, yTBep­

~eHHOM ITpaBllTenECTBOM POCC:t1JiI.
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3. ?eUleHMH, IlpHHHThIe opraHaMH elmHori CJIY)K('jhI ?ccc~m ITO :mep­
reTk~eCKOMY H~30py B paMKax CBODX rro~oMo~Mil, orrpene~eHHhIX 3T~M

ITo~O)KeHEeM, .~~TCR oOH3aTe~HhIME n~ MCrrOnHeHER BCeMD B~ane~­

UaME 3HeprorrpoM3Bo~ero ~ 3Hepro~cno~3YIDmero ooopynOBaHEH B pe­
CrryO~Kax B COCTaBe POCCDHCKOll QenepauDD, KpaRX ~ oo~acT.qx, r.
:vlocKBe MCaHKT-ileTepoypre.

4. ITprr opraHax rocynapcTBeHHoro 3HepreTD~ecKoro Han30pa nett­
cTByeT 3HepreTnqeCKaH 3KcnepTH3a, paOOTaIDmaR rro KOHTpaKTHott CH­
CTeMe. B ee ~DED BXO~T rrpoBeneHne 3KcrrepTD3hI 3HeprorroTpe6~e­

HEH BO Bcex c~epax 3KOHOMHKD CH~aME cneUD~HhIX 3KcrrepTHhIX opra- y
HE3auDH Ha ~enepanbHOM MperEoHanDHoM ypOBHRX. 3HepreTH~eCKaH 3K-'
crrepT~3a ocymecTB~eTcH 3KCnepTHHMB rronpa3ne~eHEHMH.

CTaTDH 3I. OOH3aTe~HocTD rocynapcTBeHHoH 3HepreTE­
~ecKoH 3KcnepTH3hI

ITpoBeneHEe rocynapcTBeHHoH 3HepreTD~ecKoH 3KcrrepTH3hI B ~aCTE

3Heproc6epeJKeHER ffB~eTCR oOH3aTe~HHM B rrpouecce HHBeCTEDEOHHOH,
yrrpaB~e~eCKoH, X03H}ICTBeHHoH E npyroH neHTe~HOCTH, CBH3aHHort C
no6~ert, rrepepaooTKoH, TpascnopTHpoBKOH, xpaaeHEeM, rrpOM3BOnCTBOM
MMcnO~D30BaHEeM Torr~BHo-3HepreTnqeCKDX pecypcoB B MaTepM~HoM

rrpoE3BoncTBe Mc~epe yc~.

ITOPHnOK rrpoBeneHEH 3HepreTH~ecKoH 3KcnepTH3hI ~ ee oo~eKThI

orrpenenHIDTCH opraHaME yrrpaB~eHEH 3HeprOCOepeJKeHEeM Ha ~enep~­

HOM H perHOH~HOM ypOBHffX.
ilpenCTaBETe~ rocynapcTBeHHott 3HepreTH~eCKOH 3KCrrepTH3hI ~Me­

IDT rrpaBO 6eCrrepellHTCTBeHHOrO nOcTyrra Ha 06~eKThI, rne rrpOBOnzTCH
3KCrrepTH3a.

CTaTDH 32. OOR3aTe~HocTD ECrrO~eHEH upennEcaHEfi
M3aK~qeHEtt rocynapcTBeHHoH 3HepreTn­
~ecKott 3KcrrepTE3hI

3aK~~eHEe rocYnapcTBeHHott 3HepreTH~ecKoH 3KcnepTH3hI rroc~e

yTBePJKneHHH perMOHanDHhIMB 3HepreTD~ecKHME KOMECCHHME HB~qeTCH

06H3aTe~HhIM n~ MCnOnHeHEH Ha rrpenrrpDHTDHX H B opraHE3auDHX pe­
rDOHa.

OTpHuaTe~DHoe 3aK~~eHEe 3HepreTH~ecKoH 3KcrrepTD3hI HB~eTCH

OCHOBaHEeM n~ H3MeHeHEH rrporpaMM MrrpoeKToB B COOTBeTCTBED C BhI-
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BOnaME 3KCrrepTllSH.

rrO~O~Te~~HOe 3aK~~eHlle 3KCrrepTllSH HBXHeTCR OCHOBaHDeM n.1R
ynoB~eTBOpeHEH XOnaTaHCTB rroTpe6ETe~ 3HeprOpeCypCOB 0 rrpenOCTaB
JIemIE eMy Cy6CE,IW:a, HaJIOrOBbIX II epEHaHCOBO-KpenllTHIiX mrOT sa cqe
cpenCTB ~OHna 3Heprocdepe~eHllH.

Pe~S~H rrporpaMM, rrpoeKTOB E pemeHErt rro BHenpemIID 3Heprc
eMKEX rrpoueccoB des rrO~O.JmTe~:OHoro SaKJIIOqeHEH 3HepreTIneCKOM: 3K­
crrepT~sH E aY.IWTOpCKOH rrpoBepKE Ha COOTBeTCTBEe rOCYnapcTBeHHillJ
cTagnapTaM E YCTaHOB~eHHHM HOPMaT~BaM rro pacxony 3HepropecypcoB
sarrpemaeTcR.

PemeHEe rocYnapcTBeHHort 3HepreTll~ecKoH 3KcrrepTEsH Mo~eT dH1
Od~OBaHO B perEOHaJI:oHHX 3HepreT~eCEBXKOMECC~HX, B Wenepa~Hc

3HepreTE~ecKoH KOMECCEE, B Ap6ETP~OM cyne.

PA3lIEJI YII. OTBETCTBEHHOCTl 3A HAPYllIElll1E 3AKOHOlLA­
TEJThCTEA OE 3HEPI'OCEEPEJKEHIDI

CTaT~H 33. OTBeTcTBeHHocT:O sa HapymeHlle 3aKOHOnaTeJI:oCTBa
od 3Heproc6epe~eHEH

HapymeHHe 3aKOHOnaTe~CTBa POCCHE 06 3Heprocdepe~eHEE B~eqE

3a codoH YCTaHOB~eHHYID 3TEM 3aKOHCM, npyrEME 3aKOHOnaTeJI:oHHMM aJ

TaME Poccm~ E pecrry6~K B ee COCTaBe .II,Ec:rmrr~HapHYID, rpaJK.II:aHCKY:~

anMEEECTpaT~BHYID M~ yro~oBwfID OTBeTCTBeHHOCT~.

OTBeTcTBeHHOCT~ 3a HapymeHEe 3aKOHOnaTeJI~CTBa 00 3Heprocde~

~eHEE HecyT ~ua, BEHOBHHe B :
a) HeBHITO~eHEE yCTaHOBJIeHHHX Tpe60BaHEH ITO ITOnne~aHEID ~

ITOBHilleHHID TeXHEQeCKOrO ypOBHR 3HeprOEcrrom3YIDmero odopynOBaHHR ~

CECTeM 3HeprOCHa~eHEH, odeCrre~EBaIDmerO COOTBeTcTBEe ITOKaSaTeJIe1
3HeprOITOTpedJIeHEH yCTaHOBJIeHHHM CTaanapTaM;

0) OTKa3e OT rrpenOCTaBJIeHllH i~enepaJI:oHHM 4 perEOHaJI~HHM opra­
HaM yrrpaBJIe;rnfl 3Heprocoepe~eHlleM, B TOM ~CJIe 3HepreT~qeCKHM KO­
MECCHflM, rocynapcTBeHHOMY 3HepreTH~eCKOMY Hansopy, ITpaBJIeHHID Poc
CEMCRoro BHe6ID~8THoro MeXOTpaCJI8BOrO ~OHna 3Heprocd8pe~eHEfl E
~x rronpasneJIeHEflM COBP8M8HHOll E ITOJIHOH ilH~OPMaUHE, a T~e rrCKa­
;KeHEE CBen8HEH ~eTa il rocYnapCTBeHHOH OT~8THOCTE ITO 3H8prOITOTpE

OJIeHEID ;
B) HeBHITOJIHeHEE Tpe60BaHEH e.II,EHOrO rocynapoTBeHHoro 3Hepre~

qeCKOrO Hansopa ITO BOrrpOCaM, OTHOCHlIlHMCfl K ero KOMTIeTeHUHE;
r) HapymeHEH TpedoBaHEH SaKOHOnaTe~CTBa POCCEE rrpE rrpOBenE

",J..l ..J] ,___~ ~"''''''fl_''_
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~ll 3HepreT~~eCKOll 3KCnepTll3H, B TOM ~~c~e B rrpenOCTaB~eHHll He­

BepHOll llH~OPMaunU II MaTepUanOB 3KCrrepTll3H;

n) ITOnrOTOBKe rrpOeKTOB CTpOETenbCTBa HOBHX rrpenrrpllHTllM II 3na­

HEll, BHnOnHeHHHX C HapymeHEeM CTaHnapTOB 3HepreTll~eCKOll 3~eKTllB­

HOCT~;

e) ~llHaHCEPOBaHEll, CTpOllTenbCTBe E BHenpeHEll B npOll3BOnCTBO
HOBOH TeXHo~orllE E ooopynOBaHllH, BHrrycKe npOnyKUEE, He OTBe~aro­

mEX TpeOOBaHEffi~ CTaHnapTOB B OO~aCTE ITOTpeO~eHER TOIT~BHC-8Hepre­

TE~eCKEX pecypCOB E He EMeIDmEX nO~O~Te~Horo 3aK~eHER rOCYnau­
CTBeHHOH 3HepreTE~eCKOH 3KcnepTll3H;

~) HapymeHEE YCTaHOB~eHHHX Tpe60BaHEll K 3HeprorrOTpeo~ew~ro

np]J npoeKTEpOBamm, CTpo]JTenbCTBe, peKOHCTPYKDlI]J ~ 3Kcn.rryaTaIJlI]J
coopy~eHEH, TpaHCnOpTHHX cpenCTB E npyrEX oo~eKTOB, npennpERTllH;

3) HepaIJllOH~HOM llcnO~30BaHE]J Ton~Ba E 3HeprllE, BHP~­

romeMcR B CllCTeMaTE~eCKOM npeBHilleHEE YCTaHOB~eHHHX CTaanapTOB Ha
nOTpeO~eHEe 3HepropecypcoB, E HapymeHEE npyrEX cymecTByromEX TPe­
OOBaHEH K 3KOHOMHOMY EcnO~30BaHEro Ton~Ba II 3HeprEE;

E) HapymeHll]J CpOKOB BHeCeHER n~aTe~eH 3a HepauHOHanDHoe llC­
nO~30BaHlle Torr~BHo-aHepreTll~eCKEX pecypCOB;

K) HeBUITOnHeHE]J paCnOpRReHEll OpraHOB, ocymecTBnRIDmEX rocy­

napCTBeHHHll Han30p B ue~ aHeprOCOepe~eHER, a TaRXe C03naHEE

npeITRTCTBEH nnR HOP~Hott paOOTH npenCTaBllTe~eM 3TEX OpraHOB;

~) yHEXeHEE ~eCTll ]J nOCTOllHCTBa UaOOTHEKOB, ocymeCTBnRIDmEX

Han30p 3a PaIJllOH~HHM EcrrO~30BaHEeM TO~BHO-3HepreTE~eCKMX

pecypCOB, nOCRraTe~CTBe Ha EX ~3HD ~ 3nOpOBDe.
3aKOHOnaTe~CTOM POCCllE MoxeT OHTD YCTaHOB~eHa OTBeTCTBeH-

HOCTD II 3a npyrne HapymeHER 3aKOHOnaTe~CTBa 00 3HeprocOepe~eHEE.

CTaTDR 34. OTBeTcTBeHHocTD ropll~~ecKllx E ~ll3ll~ecKllx

~u

1. MpEnn~eCKEe E W]J3ll~eCKlle ~ua 00R3aHH B03MeCTETD ymepo,

npll~HeHHHH EMil B pe 31~TaTe HapymeHER 3aKOHOnaTe~DCTBa 00 3Hep­
rocoepe~eHEll, B nop~e E pa3Mepax, YCTaHOB~eHHHX 3aKOHOnaTe~­

CTBOM POCCllE, He3aBllCEMO OT pa3Mepa 3anaraeMHX CaHKUllU.
2. IIpEMlHeHEe Mep .II:ECUEII~Hap.""HoH, anMEHECTpaTllBHotI E~ yro­

~OBHOll OTBeTCTBeHHOCTE He OCBooo~aeT BEHOBHHX OT B03MemeHER ymep­
oa, rrp~EHeHHoro EMil B pe3Y~TaTe HapymeHER 3aKOHOnaTe~CTBa 00
3HeprocOepeXeHEE.

B£STAVl'" Jj,.., r rr-"". /
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3. llO~ocTHHe .~ua II CITeUE~CTH, BMHOBHHe B HeBHITOKHeHil~
TpeeloBamni 3tW!eRTllBHoro llCITOJID30Ba.IDl:R: TOITJmBHO-3HenreTIi'tfeCK:ZX "JE

~
~

CypcoB, oelR:3aHHOCTen ITO rrO~e~aHEID II rrOBHWeHllID Te~eCRoro ypc
BHR: 3HeprOllCITO~3yromero oOOPY~OBaHER: II CllCTeM 3HeprocHael~eHER:,
llCR~eHEE cBe~eHMR y-qeTa E OT~eTHOCTll ITO 3HeprorroTpeel~eHMID, Hec:
rp~aHCRYID, ~HllcTpaTEBHYID ll~ yro~OBHYID OTBeTCTBeHHOCTb B cc
OTBeTCTBllE C 3aKOHO~aTe~CTBOM POCCllE II BXO~X B ee COCTaB ne­
crryOJmR.

4. IIpe.nrrpIUiTER: (oO'I>e~HeImR:), ytrpeJiOIeImR:, Opra.mI38lUUJ oelR:­
3aRa B03MeCTETD ymepo, rrp~BHeHHliH EME B pe3Y~TaTe HapymeHER: 3c
ROHo~aTe~CTBa 00 3HeprocOepe~eH2H.

ITo rrpe~CTaBJIeImID !Pe~epaJIDHHX OpraHOB yrrpaBJIeImR: II Ha.,n30pa !
OOJIaCTll 3Heprocoepe~eHHR: MoryT HaKJI~aTDCR: 3ROHOMH~eCRlle CaBK­
~H B COOTBeTCTBllH C ~eHcTBYIDmnM 3aKOHO~aTe~CTBOM POCCllll 0 Ha­
HeceHHH ymepoa IDpE~~ecRllM 1I ~1l3~ecRllM JIEUaM.

5. Orrpe~eJIeHEe COCTaBa 8.,ItMZImCTpaTHBHbIX rrpaBoHapymemui II III:
cTyrr~eHEll B OOJIaCTH 3HeprocOepe~eHER:, rrop~oR rrpHBJIe~eHER: BEHOB­
HHX R ~HllcTpaTllBHoM 1I yrOJIOBHOH OTBeTCTBeHHOCTll 3a llX cOBepme
BEe YCTaHaBJIllBaIDTCR: anMllHllCTpaTHBHBM 1I yro~OBHHM 3aKOHOnaTe~bCT­

BOM POCClIlI.

CTaTDR: 35. OTBeTcTBeHHocTD rocynapcTBeHHHX OnraHOB
MeCTHoro CaMoYIIpaBJIeHER:

ilpH HapymemuI 3aKOHo,n;aTeJIl)CTBa ael 3Heprocelepe;KeHlln :V1I\epel,
rrp~MHeHHHH B pe3YJIDTaTe HerrpaBOMepHHX pemeHllH, neHcTBlIM llJm ele3
neHCTBllR: rocy~apcTBeHHHX OpraHOB MeCTHoro CaMoyrrpaBJIeHllR:, BOSMe­
maeTCR: llMkJ B rrOJIHOM oel'beMe rrpe.IUIPlImnJIM, ytIpeJK,1IeImHM, opraIrn3~
JIM II rpamnaHaM sa c~eT COOCTBeHHHX cpe,n;CTB.

?A3JIE,JI YUl. JHEIllHE2KOHOMltfcIECYJill ,il,EHTFJThHOCT1 B
OEJIACTA 3HEPrOCEEPE1KEID1H

CTaTDR: 36. Y~acTlIe POCClIlI B Me~HapollHoM cOTpy~~ecTBe

B OOJIaCT~ 3HeprocOepe;KeHER:

.L. POCCER: rrplUmMaeT y-qacTlle B Me.JK,UyHapollHoM cOTpy.mm'1eC~Be
B oel~acTll 3HeprocOepe~eHMR: Ha roCynapcTBeHHoM H OOmecTBeHHoM ypo­
BHRX B COOTBeTCTBllM C 3aKOHo,n;aTeJIl)CTBOM POCCllll n Me~Hapo~
rrpaBOM.

__ l......__--------:::=:========.. -------------------
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2. ?OCC~lJI ocym8CTBJIJI8T M8por ITO pa3BllTl1RJ ~1 T{P8IIJI8IDUa ;,i8Xu!y­
HapOnHoro cOTpy,mm-q8cTBa B OdJIaCTrl 3H8procd8p8JK8HllJI C .=rpyrHMlI

rocYnapCTBaME, a T~8 B paMKax n8HTe~HOCTll rro pa3BllTllID 3H8pr8­
TllKn II 8H8procdep8~8HllH OaR II OpraHll3aulltt, BXOnRmllX B 88 CllCT8MY,
npyrnx llpaBnT8JIDCTB8HHbIX II H8rrpaBnT8JIDCTB8HHbIX ~8~HaponHHX op­
raHE3auDM C y-q8TOM OCHOBHHX ITOJIO~eHEH EBporr8HCKOM 8H8pr8TH't{8CKOM

xapTHll.

CTaTbH 37. CTIIMY~POBaHE8 llHOCTpaHHHX HHBecTapoB

HHOCTpa.HIrnM IDpH.Im't{eCKEM II il)H3ll't{ecKHM JIHllaM, yqaCTHEKaM COBMe­

CTHHX rrpe~llHTHfi, ocymecTBJIHIDmllM rrpOll3Bo~cTBeHHYID ~eHTeJIDHOCTb

H BK~auHBaID~M CBOll cpellcTBa Ha TeppllTopHll POCCllll ~ llMITOpTa II

BHellP8HEH 3Hepr8Tll't{8cKH 8~8KTllBHHX TeXHo~orllR, rrpe~TaBJIHIDTCH
H~orOBHe JIDrOTH, rrpenycMoTpeHHH8 llaHHHM 3aKOHOM.

CTaTbH 38. rapaHTllH llJIJI llHOCTPaHHbIX HHBeCTHIJ;llH
B 3Heprocdepe~8HEe

n~ odecne't{eHllH rapaHTHH n~ HHOCTpaHHHX llHBecTllllllH B 3Hepro­

cdepexeHEe ~o 50% llX od~eMa rrpll HacTy~eHEll ~OPC-MaXOPHHX OdCTO­
HTe~CTB POCCllHCKOMY BHedID~eTHoMY MexoTpac~eBoMY ~OHDY 3Heprocde­
peXeHEH rrpenOCTaBnHeTCH rrpaBO C03naBaTb Ha aKIWOHepHoH OCHOBe CTpa­

XOBOll B~THHH ~O~.

CTaTbH 39. OdH3aHHOCTb llHOCTpaHHHX ropllllI!'t{ecKllx nEll H

JIHll de3 rpaJlt,ItaHCTBa no cod~lleHEID 3aKOHOna­

T8JIDCTBa POCCHll 06 3Heprocdepe~eHEll

HHOCTpaHHHe ropU,mr:1:ecIUIe JIHIJ;a II rpalitItaHe, a TaKXe JIIiIIJ;a de3
rpaxllaHCTBa OdH3aHH Ha TeppllTopllll POCCllll cod~naTb TpedoBaHllH Ha­

CTORmerO 3aKOHa, llHHX 3aKOHOllaTeJIDHHX llHOPMaTllBHHX aKTOB, pe~J­

nnpYIDmllx OTHOilleHEH B 06~ac:H 3HepronoTpe6~eHEH II 3HeprocdepeXeHEH,

H HecyT OTBeTCTBeHHOCTb 3a llX HapymeHlle B COOTBeTCTBllll C 3aKOHO­

naTenbCTBOM POCCHll.
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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 AI. I

~
.~.

Measure Specific Specific Total, Energy Electricity, Heat, min Motor Boiler/
fixed levelized min tce savings in bin kWH Gcal fuel, min fumace
capital costs, rou- 2005 with tons fuel, min
investments, bles per respect to tons
roubles per tce, E=0.5 1990
tce 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 23.2 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 25.9 1.9 6
production processes 18.4

Increasing the share of cogeneration 110 34.1 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 Electric Power Generation

Table AI.l

\,

~~,- .;:)

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 0.73 168.0
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 2.8 180.0
power stations 105.8

Employing controlled electric drives in 142.5 49.3 0.8- 102-
production processes 35.1 1.4 178

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 Al.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

3



Energy Conservation Measures in Electric Power Generation

Table AI.I

'-

/~

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 kY 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 78-82
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Energy Conservation Masures in FueUEnergy 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
tce E=0.12

Reducing coal losses from blow-off in railway 0.5 QJ. 7 7

transport 0.1

Improving the efficiency of heating furnaces in 36 12.7 1.4 -0.3 1.5
oil refinery from 60-70% 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 29.1 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 Ql 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 Conservation Measures in Fuel/Energy Complex
Table AL2
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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 tC
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 °c 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 Fuel/Energy Complex
Table Al.2

i/(
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I '.

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

Manufacture of efficient sources of light 240 76.3 3.4 10.8
52.3

Installation of new transformer capacities with 310 88 0.7 2.3
reduced no-load losses in 35-330 KV networks 57

Boilers with utilization under pressure 250 92.5 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 470 173.9 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 AI.2
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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 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

/~

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, E1ectri~lty, 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
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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 t C
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- I.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 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

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 0.9 0.8 4.6
different kinds of chemical admixtures, in 0.7
particular with superplasticizing agents

Introduction of technological lubricating systems 5 Ll 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 .llltut~1I0US smelting of copper 10 3.7 0.6 - 0.2 0 0.7
sulphide concentrates 2.7 I



Energy conservation measures in industry
Table AI.3
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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
013 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 I 0.2 0.1 - 5 - IO
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
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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 for producing to 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 to 1 7.7 45
timber waste as fuel 30

Introduction of methanol production of type M- 14 4.2 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 5.7 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 8.8 2.5 7
treating furnaces in machinery 4.8

Going over from combine to stationary thrashing 27 to.3 7 4.9
of grain 7.6



Energy conservation measures in industry
Table AI.3
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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 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 .3.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
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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

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 heating furnace 30 11.6 1.2 1.2
8.6

Producing high- and extra-high-strength 25 11.8 3.2 2.6 0.7 2.2
reinforcements that reduce the specific 9.3
expenditure of steel in making reinforced
concrete from 64.8 kg/m3 by the year 2005

Improvement of the technology for making 25 11.8 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 A1.3
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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 t C
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 making reinforced
concrete from 64.8 kg/m3 by the year 2005

Improvement of the technology for making 192.5 91.1 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 savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, Motor Boilerl
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 13.8 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 13.9 5.6 2.7 5.1
premises for live stock 8.7

Improvement of the technology of melting in 50 16 3.6 3.6
blast furnaces ILl

Additional applications for waste energy 54 16.5 3.7 20.4
resources in ferrous metallurgy ILl

Additional applications of gas-utilizing 52 16.6 0.8 2.5
compressorless turbines using the surplus 11.4
pressure of blast furnace gas

Improvement of heat-treatment furnaces in 50 20.4 4.4 3.3 3
ferrous metallurgy 15.4

Improving the technical level and efficiency of 71.7 21.9 4 4
energy 14.7
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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

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 69-104
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 AI.3
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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 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 31.1 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
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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 t C
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 O. I 160
chemistry 4.8

Organization of the centralized manufacture and 9.1 0.5 912 372. I 5.2 175
complete supply of furnaces for heating and 280.9
thermal treatment
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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

Improvement of the technology and equipment 98.2 34.9 1.2 3.7
for electrical steel melting 25.0

Equipping large energy 1. .. ;1sumers 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 t~" production of caustic soda 51.5
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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 capi tal
m3 tons tce tce min roubles min investments,

roubles roubles per
E=0.5 t C
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 ill 0.6-0.7 300-350
rolled stock, piping and refractories 60.1

Installation of boilers for burning electrolytic 0.2 17.5 lU 0.1 175
hydrogen in the production of caustic soda 10.3
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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 butadiene by oxidizing 218 65 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 pellets; technical 62.8
reequipment of pelletizing 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 (" ew automatized electrolyzers 180 89.1 1.5 4.8
with burnt an<X1es for 175 and 225 kA 71.1



Energy conservation measures in industIy
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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 tee min roubles min investments,

roubles roubles per
E=O.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 lIOO 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 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

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-90 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 il.iroduction 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
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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

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 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 7.6

TOTAL 6242.1 232 227.3 267 99.g
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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

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 savings in 2005 with respect to 1990

Measure Specific Specific Total, Electricity, Heat, min Boiler/
fixed capital levelized min tce bin kWH Gcal furnace fuel,
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 -10.6 0.9 5.2
-3

Improving insulation of the pipe lines in district 21 11.5 17.4 102
heating systems 3.5

Improvement of window and door balcony 28 15.3 3.5 20.4
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 14.9 0.4 1.3
private houses 5

Using newest designs for electric ranges 60 34.4 1.9 5.9
11.6

Automation at central and individual heating 35 25.2 6.6 38.8
places 11.9



Energy Conservation Measures in Commercial and Residential Sector

Table AI.4
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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

Using panels with improved heat shield -213.9 -111.3 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 53.6 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 ILl 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 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 fud,
investments, tee, 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.b

38.6

Application of adjustible drives in household 170 106A 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
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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 t C

Decommissioning of inefficient boilers (having 5.4 1.2 487.5 279.3 3.7 132
capacities up to 20 GCal/hour) 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 1 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 adjustible drives in household 986 617.2 2.6-4.3 229-379
electrical appliances 242.6

Utilization 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=0.12

Improving heat slllelds 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 .,
~ ~i



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 specitic
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 1 22.4 13091.9 58-84 156-226
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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



•.- 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 tce ** 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
SUBTOfAL: 2275/500 8.0 - 10.0 2.6 - 3.3 0.5 - 1.0

Gas transportation
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
SUBTarAL: 2000 / 400 9.8 - 10.6 8.5-9.2 9.8 - 10.6 2.0 - 2.5 4.0 - 5.0

Coal transportation
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
SUBTOfAL: 13 / 3 7.0 - 8.0 7.0 - 8.0 7.0 - 8.0 2.5 ~).O 5.0 - 6.0

Electricity transportation
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
SUBTOfAL: 17500/3058 30.2-36.0 9.9-11.7 0.5 - 0.5 2.5 - 3.0



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 oil min 1990, savings savings
ruble/tce GCal furnace m3 tce min tce In in 2000,
(prices of fuel, 1997, mIn tee
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

Electricity 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

SUBTOTAL: 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

2



Potential Energy Savings in Russia Industries

Table All.

~-0

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

Oil refining

Increasing the efficiency 900/228 -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

SUBTafAL: 5650/1431 - -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)

3



Potential Energy Savings in Russia Industries
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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 GCal 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 shielq 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 1500/290 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

4



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 GCaI 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

SUBTOTAL: 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

5
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Potential Energy Savings in Russia Industries

Measure Specific Electricity Motor Boiler Gas, Residual Coal, Potential Possible Possible
costs, bin kWh fuel, and bin m3 oil min 1990, savings savings
ruble/tce min furnace tce min tce in in 2000,
(prices of tons fuel, 1997, min tce
1992) min tce 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 sources of 1.0
energy with autonomous
and decentralized
consumers

23.5-
SUBTOTAL: 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

6



Potential Energy Savings in Russia Industries

Table All.

~
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Measure Specific Electricity Motor Boiler Gas, Residual Coal, Potential Possible Possible
('I sts, bIn kWh fuel, and bIn m3 oil mIn 1990, saVIngs savmgs

ruble/tee mIn furnace tce mIn tce in in 2000,
(prices of tons fuel, 1997, mIn tce
1992) mIn tce 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

reconstruclion 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 roUen
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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Potential Energy Savings in Russia Indusbies

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 tce min tce In in 2000,
(prices of fuel, 1997, min tce
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.)

SUBTOTAL: 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

8



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 tee in in 2000,
(prices of fuel, 1997, min tee
1992) min tee min tee

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 750/215 0.2-0.3 0.7-0.9 0.6-0.8 0.8-1.0 0.2-0.3

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

9



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
rub1e/tce GCal furnace tce min tce in in 2000,
(prices of fuel, 1997, min tce
1992) min tee min tce

Improvement of the 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

SUBTOTAL: 10205/2571 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 4500/1778 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
SUBTOTAL: 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

10



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/tee 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 bllffing
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 savmgs
ruble/tce GCai 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 12501150 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 caicinating 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
concrete from 64.8
kg/m3 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
ruble/tce GCal furnace tce min tce in in 2000,
(prices of fuel, 191) 7, min tce
1992) min tce min tce

Enlarging utilization of 300 / 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
SUBTafAL: 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 12500/2475 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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'\

0-:

Measure Specific Electricity Heat, Boiler Gas, Residual Motor Potential Possible Possible
costs, bin kWh min and bin m3 oil fuel, 1990, savings savings
ruble/tce GCal furnace min min tce m in 2000,
(prices of fuel, tons 1997, min tce
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-400 with an
annual capacity of 400
thousands tons

SUBTafAL: 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
SUBTafAL: 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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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 GCai 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
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APPENDIX III.

INNOVATION INVESTMENT PROGRAM

"ENERGY CONSERVATION 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. SUBSTANTIATION 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 (GOP) 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 intensity! 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.

!ratio 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
equivalenf (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 II 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 -egulations 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 lO 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 GOP, 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 tee. 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.



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- an.d 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



of price 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 GOP 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 tce. 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 _.llow 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

/

.
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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 powerlheat 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 equlva-

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
engmeenng 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

Agriculture 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



SubproKram 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. .

ImprovIng
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



BEST AVAILABLE COpy Appendix IV.

RUSSI AN NON -BUOOETARY INTER· I tffiUSTRY ENERGY SAVI NG FmID

MUlISfRY OF FUEL AND ENERGY OF RU~IA
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tllutually-bt't)er icial COOp(~I'clr Ion in t!y:,
conSEll'vation Witlt toreigTI !--Idl tllel'::;.

and conune rc i a 1
Tield of energy

For p,..OVic}illf! fi11ilncial support at' implementation this
pol icy of oncnrv cOfJ!'L.'l'val ion haC'; 1)(~erJ created i fJ ;xx:oI'(Jallce
WiUI LIe l'e~joluLi(}1I or UlU (J()VUI'fJfllUtII. o( U)(J Rw;sia/l
/-udol'aUon Ilk..' 1!1/';':i;UI NOll nud~:' !:' '11/(', II,dw:IIY [,'ie-IUY
'_" JV i IItJ Illud (f:'l-:il)_

nit:' t1ldtICi\;!l1t-1Jl: nr tip:' 11:'/(-1-'.11

a(~c~ulllulated ;3(l!" lrl<-:'cl.fl:,') lICl:: Il'~~11

Board withill the Milll::!.l\' rJr r'"lli~l

Feder-at. ion.

BEST AVAILABLE COpy

I ,'tt t 1'1

'.:.tJ t t-,.I 'jill

. ill' j Fr li-' I \~'V

t 118 ~;[~~F (\vhe 1 8

111/ 1118 [;{8CUt i ve
iii Itl!-) p'll.'::::::ian
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BEST AVAILABLE COpy

RESF will PIO'! i cle g-ener'al

tIle teg'i ollal EIIt'lg'y :.3av lll\{

the energ'Y eonsel'­
'c'tlerg'y (.~oll:::;umpt Ion;

f:ller'g'v I_'otl::::umpt 1011

holl!itl\:;- O[

Actlv'ltie::: or the EXI2ClltIVf::' Hoard Clrl2 lltld81 Ihf:' pljrl:le',y

ur the :';uperv I ::'01" V I 'olllie I 1 (Ena! rl) I IIC 1udf:'( I or r 1',: I al:3, t (~,P

::Clent i:::;t:::; anci blI::::illl«::::meti or Ilrr~;l C'llt hi 0111<'::/1"'::: ,)[ lllclu::tl'y'
dlld :3C i e nee,

The Exectlt i Vp E;oal,:J of t hf-- FE~T 11Et:: 31 re3(lv f:'rnbarLerl;r 1

:::;ptt In~f up a t1etwot I, U[ 1f"\{IUII,d [II'O:'1g',/ ':;:C1.Vlll\S 1:'81ItJf:;::: as d

ll,1.:=:I:::: rot' Implt'1lI8ld I Ilk;' lilt' CUllf'f7I '/l:'lj Plll2t~'y :::,'Wllli~' tJollCY,

It i:3 :::UPPO::;f--11 III 1~1~1;~ lu ..... :3tabli::;h dIll I f:'LjUlp With

118ce::::::::.::.1111 techillcdt ille.:tll::: ::;111'11 I"~ld),~::; In Mo:,:;cr)w, I::;trd,

I<e tr18 10VO, Re pub 1 I '.' or 8tll\' ,,\1 u, rIo vU::; II:) I r::; I.. IlL u t::J, ,
NovgoJod, TlIla, Ni:-.:hniy l~ovg'oIUd.

The EX8cUt I Vu Board of t h8

llIethodical gUldanr.:e.,:uld al1:3plce:-::: ur
Cent r'e:3,

Means or tIle RESF ar'Fj be i llg' r ormed through:

extr'a-payment:3 rOl (.'OII:3Ull1pled elleIg\i !)'/ the enterprise:::; lexept

IJlIdg'et org'an i :::al. i ott:::. I:~O llect 1ve dt til I nr:11 v i dual r aInt:;, !lou;; I ng

;111d municipal d r lll1illl::;tr-at iVf.' 1'''llldilll~''::;): pavrnellt:3 or the

ente rpr-i ::;e:3 as ::;:111Ct ions r or i l'rati onal U:31 ng of

rllel'-anrJ-ener-g'y re:30l11'ce:3; IlIcome:::: as result or resear'ch,

consu 1t i ng' adv i sor'y, I nfonnat i ana.l and commer-c i a1 act i v it. i e::::

or the Executive Goar'd or' leg'loIMl Eller-g'y :3avlllg' Centre:;;

d i v i dent:3 and percellt age hy 18 i mIOluI::;emenr::: of the favourable
loans,

Means of the RESF (feeleral part, ) are r:! i reeted bv the

Execut i ve Boar'rJ to :301 ve ] aqre- :::cale llJg-ent I nt e1- i nclustry anr:!

i llter-- r'eg i onal pr-oblem:; in the r if:dd or en8rg'y con:3er-val ion

and energ'y effiCiency on the principles of share holding' and
tavouI'able loaning.

The main directions of the RESF 1J::;1l1g':

- to [ inanee the Irlf:a:::lll'e:3 on :3Cient ir'ic,
standal'd-and- Juridical (Jl'OVI:::IOf, ut'

vat ion alld all ::: t dt Ir:lar'd i ::::at 1UII !) [ tile

- to proVide the Itrl(Jlf:'IIlI:'IILaL lUll ut 1IIIj

on lhe pIllielple::: oJ ::tldlf-'

ent.e rpr I :312:3" COI1:3UIl18 1":; conCR r'll( I;

- to :3upport r inanelallv thc:, rnanUfaetur lng' or the tRI,:'hnl-

#lEST! AVAILABLE COP"'"

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



@r!f fNMLABLF COP t _
- :3 -

callv complicated 8tler\{V 'C'cWI f1Q' awl "'rleIg-v erfi-

Ci ent equ I pinelli :

- to PI'ovirJe r Illanclal :::IIPtJOI t or tile Cleat lng' a market

i tlf ra:.:;t rtli_:t Ule uf the ellel\fV ::c1V I ll\:r equ I plilellt. rlell! C8::-.

materIal::: (:ulll rf:·r:'llllo1o~r1f_"::ltltl r!lomote It::; IJ('l"Ietl at iotl

both 111 111::::::12.11"1 l1lall-,etcillrl It I WOllr:! nnrl:et:

- toe ncouralire t echlll ca1 ':' 11(' i L~I,' I (~f10V at_ I nl l () t t he l1lo:::t

elI8IgV-lllrt>11.':'lVP IlldlJ::;tlil<:: to :::tllliulatt:' Iltllizatiofl

of :::t:'COtllldl\1 ':'II!,'I Q;I/ 1'e >:;0 1II ,_,<', (lavoulatJlt:' loan:::, gTan t :::,

:.::upsu:lle:::, cOl1lpen:::at 1011 \Jdl t or the eX\Jendi ture~:).

Mean:=: ()f the PESF are be i ll\;;: u:::811 r or:

Cormalion datd ha:=;e::, ,:lnd data ball!, r_lr '":'t1elQ.'\' erf'lclent

t ecllllO 1ag' Ie:::, \J tOV I :=: tun Jur' I ell (:; II r_'Oll:::lll t_ 111\{:'1.1 Id ,"trJ V I :::01,/

:::>:-1'11('8::; of ('Ie,:l.r Illl~' Ilr:llla\lemf_~ld'V::1(-'III, Ildllllll\{ per:::ontlel

both III RU::::'::ia alld dbroad, Itl:':',lli d,II(:1:! III the field or energ'y

con:.::elvation iIW(>::tm=nt:3 01 fOlelgll ,-itld t-Il:::::::iarl ,:,lIterprL:::e:::

and r i rm3.
The Executlv8 Board of nIt:' F:ESF extj!'e::::=; It:3 readine::s to

8:3tabii:::h and deveJorJ frllltlkdlv 11811~:ticlal ,::OOpelatloll

(:::(~it'n'- it if,>t t>cllllol()\;'l(·~'tI, Itllill:,I! IdJ~'UKI 1.'OIl\Il1f:'II_:ldl) With

rorel'E!.'/l part.nel ::; ()ll :'111 aLlove Iltljtlt lUII(_~r1 IJI uLdellt:: III llir:- 1 i::-lrl

or 81terg'y :::avlng' and f:-Ilelg:y en iClf'IICV,

For conta:ts:

Dr. Anatol II !lItt>nf.,r>

'-llell 1 ll1arl () r t I If->

l) Irector:3 COlltK'1 I or

the RESF EX81:1ltlve

Board

31 GIl jarov::J,v ::;t,

1;::;98:3:2 Mo:=;(:ow RIl:3::: I d

T.-;1. l(95) :?::\4-,~;I-jl

Fax. (095) 9';'5- 2('- 45

BEST AVAILABLE COpy

[II '. II 1 d or ShalJIl /)

II.-;::t, 1 ur the Itlternat lonai

!~eiat IOn::: De part ment

or the RESF Executive

Goard

:-:1 13 i 1Jar'ov::;f. v St.



Appendix V.

KEY I~S OF THE PROORAMME FOR 1993-2000 ON REDUCING
LClS3ES OF OIL. NATURAL GAS AND PETROL DURING ITS

EXTRACTION. REFINING AND TRANSPORTATION.

The Progranune has been deve lopped in add it lOn to the
major "Energy (::;onservation Pogramme for RUSSIa" and in
accordance wIth the decree N371 issued on June 1, 1992 bv the
government of RUSSIan Federation: "Urgent measures on energy
conservation In the field of oil and natural gas extraction.
transportat ion and refi til ng"

The objectives of the programme are the folloWIng:

-To set the priorities for the
policy in the field af 011

transportat i on and stor 1ng.

technical energy saving
and natural g3S extraction

- To carr'l out research and deve lopment pro Jeet:=:.

-To Introduce modern energy efficient technology and
know-how In the field in question.

-To organise the industrial production of new en8!'g~1

et fie lent equ 1pment and ensure futuI'E~ deve loprnent of
,?xIsting industrial facilItie:3 ~o meet the demands of

011 and gas 1 ndustTY.

-To develop the econormc mechanism which would stimulate,
during tranSient period. the introduction ot modern
enenE;Y effiCIent technolo~xy ,3.nd equIprrent and pravlde
\,;'OVenllnent support for energy r::;onser';at ion pro Jects.

BE$1 AVAILABLE COpy



KEY IS3UES OF THE PROORAtAE ON ENERGY CONSERVAT ION
MEASURES TO BE TAKEN FOR THE RENOVATION AND RETROF ITTING

OF THE OIL REFINING PLANTS.

The Programme has been deve lopped in add i ti on to the
tnaJor "Energy Conservation Pogramme for RussIa" and In
accor'dance WI th the decree N371 issued on June 1, 1992 by the
government of Russian Federation: "Urgent measures on energy
conservation In the field of oil and natural gas extraction,
tran.sportatlon and refinIng"

The obJecti ves of HIe prograrrune are the folloWing:

-to carry out R&D in the field of energy conservation
in 011 and petrol industry.

-to stimulate the development
manufacturing energy efficIent equipment
oil refining plants in 1993 - 1997.

of the industrIes
to meet the demand 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 SSUES OF THE PROORANME FOR THE YEARS 1993 - 1996
ON StJBSI ITill ION OF PETROL AND DIESEL FUELS

BY COMPRESSED AND LIQUEFIED GASJIL.

The Progralmne has been deve lopped in acid i t ion to the
major "Energy Conservation Pogramme for RussIa" and In
accordance WIth the decree N 371 issued on June 1. 1992 bv the
government of Russian Federation: "Urgent measures on energy
conservation In the field of oil and natural gas extraction.
transportation and refining"

The obj ect i yes of the programme are the folloWI ng:

-to work out measures whiCh would facilitate the
establ ishment of more attracti ve bus iness anci economIC
enVironment to enchance further development and retrofitting
of eXisting gasoll compressor service st.atlons (GCSS) and to
encrease the fleet of '/ehicles which use as a fuel bottled
I iquer'ied gas.

-to carry out R&D With a view to develop effiCIent and
elwironmentalv sound vehicles which run on bottled liquefied
gas.

- to st i mulate the deve lopment of branches at' i noust!"!
which are related to manufacturing' or maintenance of GCSS and
vehicles.

-to develop and Introduce automatisation 3nd control
eqUIpment for GCSS.

-to develop the mechanism for implementation of GCSS
r'et.rofl tting programme.

-1:,0 introduce new materials. technology and !<now-how.



KEY ISSUES OF THE PROORAMME Oll REDUer IOll
OF FUEL CONSUMPT ION BY AlITOCAR AND TRACTOR FLEET.

The Pr'ogr,::unme has b~en rjevelcpperj tn 3.ddltlon to the

tT13Jor "Ener l!\! Con:3ervation Pogramme [01' RUSSi3." ·3.n-::1 In
accC["jance W1 ttl the decree N ::?71 1~':3ued on June L. 1'092 bv the
gov8r'nment of Russ Ian Federat lon: "1Jrg'ent n~d.sures en enen;;-:I

conservatl on in the fie ld of 0 il and natural gas 8xt!'act ion.
lranspor'tat i on and r'ef i n I ng"

The ob j ectl ves of the programme 3I'9 the to llo'tn ng:

-to define the pl'10rllles ~cr the~mplementatlOn :Jf

teehn ical po 1 i cv tor rnoder'n i sat 1en of the autoear:.::. tT3CtCr-:3

and Et@Tu:;ultural vehIcles manurEtcturln~ lndu:3tr'! 'tilth the '/1':",'1

to enerease vehicles rue 1 en'ic lenev'.

-to improve teehrw::al maintenance :3'l:3tern rer '-?Xlstltl:;;·

autoear' and t-~ractor' r leet to reduce ~ t:3 (ue 1 con::::umpt ion.

-to develop a. of regulations concernln~

efrici<::>nCVJr t'lpes or 'Jehlel':?:3. It:cludUlg' tha:::e l~t::crted.

-to C2ITV out re~:earch and dev810pment proJec~s.

-to develop and
leg: I :31 aU ve mechan 1:3m

per' i od. manufact'Jr 1 ng
r i n2.l1C 1al :3upport f·')r

put into practice new 8,.:;c;nomlC' 2nd

whir::;h would ::::tlmulate. dU1'lng tranSIent

the use o( i nnovat i en and It"1'/estment f !.lnd:3.

- to enhance the 1nternat lonal '~~coper3.tion l n the (i ~ d

BEST AVAILABLE copy


