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ENERGY EFFICIENCY STRATEGY
FOR RUSSIA |

The Moscow Center for Energy Efficiency (CENEF), Moscow, Russia

INTR TI

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

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

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

Energy intensity in the former USSR is more than two times higher than that of market
economies at the same stages in economic development. Energy conservation potential is
enormous. Previous governments were confused as to how to deal with energy inefficiency
problem. Transition to a market oriented economy in the states-successors of the USSR could
create more favorable conditions for energy efficiency improvements. This paper evaluates the
way the cost-effectiveness of energy conservation measures varies with energy prices and rates
of return-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.



Chapter 1. ENERGY CONSERVATION POTENTIAL

1.1. Evolution of Energy Intensity

Social experiments in central-planned economies have shown that any model of a central
planning is less 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 percent’. 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




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 6-10-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:



(D) 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;

o 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



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 [.A.Bashmakov and
A.A.Beschinsky was devoted to identification of the potential for energy efficiency in Russia.’

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. tce.

A detailed analysis allows to explain the structure of the gap in industrial energy intensity
between the United States and the former Soviet Union. Three key differences in the industrial
energy intensity of national income were distinguished: products mix; technological structure;
and the efficiency of specific technologies. The relative contribution of these three factors is
45:35:20 (see Figure 1.6). The final factor contribution originates from obsolete technological
structure (see Table 1.1) and lack of proper maintenance. Therefore, the gap between the
efficiency of energy use in the three major branches of the national economy cannot be expiained
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 oid 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 tumover 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



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.* 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 muiti-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 mlin. tce or
29-32 percent of primary energy consumption.’

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.®

1.2.3. Identification of Efficient Technologies

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

In 1983 V.Dobrokhotov, I.Shinkarev, V.Arakelov et al. described new energy efficient
technologies by sectors of energy consumption and by industries’. No effort to estimate the
potential savings for the whole country due to full scale application of these technologies was
made in this paper.




A similar study was carried out under the leadership of S.N.Yatrov.” 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 Battetle, Pacific
Northwest Laboratory, contains the technical and economic parameters for 120 aggregate
measures to improve energy efficiency.'® 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."'

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. Itis
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 1o 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




conservation data base for the Former Soviet Union contains the economic and technicai
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:

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

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

The amount of savings obtained was calculated by energy carrier, fuel type, and for total
primary energy. Electric energy savings are calculated as primary energy required to produce
electricity. The technological potential of energy conservation is evaluated for each measure,
and is based on the hypothesis that the given measure is applicable for the entire expected
volume of production using the given technology throughout the period under consideration.



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."® 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.1.7 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 mln. tce
in the previous study. Including structural changes and a change in human behavior potential for
improvement of energy efficiency is more than 50% of the 1991 energy demand or to about 40%
of the "hypothetical" energy demand in 2010. According to Yu. Sinyak, about three forths of
this potential can be realized with a "negative"” cost which means that the introduction of these
technologies will be followed by the total cost reductions for the economy as a whole because
energy saving costs, as a rule, are less than the costs of the expansion of energy production.
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1.2.5. Estimates of Economic and Market Potentials for
Improvements of Energy Efficiency

There are three different notions of energy conservation potential. The technological potential
of energy conservation is based on the hypothesis that the given measure is applicable for the
entire expected volume of production using the best existing technologies. Its value depends not
only on technological but also on geographic factors: do we speak about locally or globally
available most advanced technologies? It depends on

accessibility of information about foreign technologies and the limitations of their efficient local
adaptation. There is no doubt that an estimate with the best globally existed technologies version
is much higher.

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

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

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

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

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

The second limitation can also be ameliorated by changes in policy. Policy options ‘nclude
changes in depreciation allowances, subsidies for the purchase and production o -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.'

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 = (E, + a) *K

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

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

Evidently, the levelized costs greatly depend on the normative ratio for payback of capital
investment. This coefficient cannot be the same for persons making decisions with different
budgetary limitations. Moreover, it depends on the general economic situation of the capital
market. The most strict demands for the payback period of energy conservation investment are
imposed by household energy consumers. In accordance with many studies, this group of
consumers makes investments with guaranteed payback periods of 1-3 years, that is, for values
of the return-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.

12




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 E,, these different values should be used
in our calculations. Second, it is important to understand the difference in results if the value
of E, 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 fixed 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=0.5. 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,
all 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. Bashmakov'’). 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 = |la;||, a matrix of coefficients, a; - 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)"'. Using this matrix, total energy

consumption could be presented as a function of final energy consumption:

PE=(E-A)'*FE.
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This matrix is presented in Table 1.7. Totals by columns in Table 1.7 show how much energy
is needed to supply a 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 turn, means
that energy efficiency improvements in the utilization of any secondary energy resource by
final 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;
o 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’)'*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 I. Bashmakov'® on the basis of the most recent input-output
table for the former USSR.!” 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 resuits 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,'*
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,
0.1-water-rivers, and 0.41-trucks).

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

1.2.8. Structural Economic Changes and Energy Efficiency Improvements

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

changes in the final product structure; and
. changes in several basic materials’ intensities.
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To estimate possible effects of structural changes on the energy intensity and energy
consumption, a set of calculations based on the 1988 input-output table were implemented. The
1988 input-output table contains four energy industries: “"electrical power," "oil and gas,"
"coal," and "other fuels." It creates some difficulties in implementing calculations, because oil
and gas are not separated. To transfer results from monetary to physical units the next
procedure was applied: monetary values were divided by physical units taken from cnergy
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 caiculation
results.

The effects of four different measures were estimated:
L. 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 USSR");

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 materiais
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 benefits in terms
of higher other factors productivity. These effects are not taken into
consideration.

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

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

7. Limitations of manufacturing industry to produce more energy efficient equipment

and limitations of consumers to replace regular equipment ahead of lifetime by
energy efficient equipment were already considered in the process of
technological potential estimation.

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

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

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

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

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

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

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

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

Presently namely those results are taken as official data and also cited in many non-official
publications.”?  They are presented in the Table 1.10. More detailed description of the
Russian technical potential for energy efficiency improvements is presented in Appendix 2.

Several observations are valid for this inventory.

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

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

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

The improvements are the following:

(1) potential is better structured;

(2)  energy efficiency improvements potential in transport and agricultural sectors are
described in more detail than that for the Former USSR;

3 minimum and maximum values are presented comparing with single points estimates for
the Former USSR.
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Several serious items could be listed among deteriorations:

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

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

- there are number of white spots in the table, for example no improvements presented
for electricity consumption in pulp and paper industry and in agriculture, no heat
utilization improvements options in transport and agriculture;

- energy efficiency potential in agriculture (64 min.tce) is larger than energy consumption
in this sector;

- petroleum products utilization efficiency improvements to consumption 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-cost/no-cost measures to save
energy.

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

Obvious need for reliable inventory of energy efficiency potential as a milestone for proper
policy development does exist.




Table 1.1. Technological and vintage characteristics of equipment in the

former SU official inventory, April 1, 1986
Technologlenl level Age compasition
Best National Obeolete” | Below 5 | 6-10 11.20 Over 10
world standard” yeabs ¥ years years years
standard*
Energy equipment
Steam huilers 105 52.9 366 26.1 268 13 158
Waste-heat s7 i8S 158 192 222 Isd 132
hoilers
Stcam turbines 26 36.6 50.3 1.6 13.2 23.6 49.6
Gas turhines 52 76.3 18.5 237 164 70
Hydro turbines 20 215 76.5 47 63 17.4 716
Diesel engines’ n7 523 11.0 310 323 PARY 128
Electrothermai
equipment
Electric arc 19 38.6 565 18.6 16.2 3t REN|
furnaces
Metal treating 78 474 143 340 2438 234 178
furnaces
fnduction 98 515 39.4 nd 250 [ X I 4.2
melting & o
heating equipm.
Flectric welding
equipment
Open-arc 12.2 500 1719 432 338 189 11
welding machine
Contact I8! 147 IR 2 279 27.8 138 1S
velding machine
Total industry 16.0 359 9.4 320 27.1 26.2 17
Energy Industry 140 598 26.1 363 3.7 23.6 16.4
fron & steel 143 56.6 291 28.2 210 26.4 214
Chemicals 160 531 e 289 29.4 156 161
Machinery 19.9 54.1 60 320 233 93 9.9
Fnod Industry 116 53.1 269 284 326 294 9.6
Construction 10.7 585 LR 29.1 277 263 16.9

Q.

t

o1

C.

Best-practice world standard or higher.
Currently accepted national standard hut requiring modernization in the near future.
Outdated and should be replaced: d. Other than automobiles and tractors.
Source: Based on Gosudarstvennii Komitet (19883),
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Tabie 1.2. Magnitude of energy savings potential in the FSU by sector,
1990, MTOEA

Actual consamption® || Estimnted consumption Savinge
with bestprnctice warld potentint
stundard fcchnologics

Flectricity, total 150 106 14
1 Motive power i 21 70 2

Lighting s I 3
Electrothermal use 15 ‘ 3 bt
Electrolysis 7 A |
Other 9 5 2
Grid losses 14 9 b]

Stenm & bol water, totnl 299 203 76
Residential/municipal _ 73 41 26
heating and hot water
Space heating in 67 45 22
production
Technological needs 128 98 30
Nerwork losses 3 13 18

Direct consumption,total 669 445 224
Metallurgy 109 53 56
Other industry (excl. 130 98 32
energy)
Residential/municipal 149 95 54
Agriculture 68 12 26
Transport 130 94 36
Non-energy use & raw 12 9t 21
materials

Conversion losses, total 234 1n9 12§
Electricity 181 77 104
Heat 53 33 0

Own use andlosses in N 66 25

production, processing
and transport

TOTAL 1,443 928 515

a) All data are converted trom million tons of "standard fuel” in the original source to MTOE b
multiplying by 0.697.

h) "Actual consumption” figures in the originai source are predicted values. Actual total consumptior
turned out to be 8% less than the predictions. Hence, the aggregate savings appearing in the tabi
should also be reduced by this percentage.

Source: Makarov and Chupiatav (1990), p. 6.
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Table 1.3.  Technological Energy Efficiency Improvement Potential in 1990-2005 and Energy
Balance of the Former Soviet Union in 1990"
{million tce)

Coal | Other Oil Gas | Hydro | Nuclear | Elect- Heat | Total
Solid ricity
Fuels
Indigenous 425 811 964 28 79 2338
Production
Exports -23 217 -125 2 -5 -370
Imports 9 24 2 -35
Stock Changes -7 -7 -18 -32
Primary 70.1 0| 384 22 300.4
Energy 404 30 611 823 28 79 -5 1971
Consumption?
Electricity. 89.9 89.9
Generation -80 -7 27 -100 -28 -79 137 -185
CHP Plants 8.5 23.8 32.3
-70 -1 -80 | -228 73 211 -95
District 10 10
Heating -43 -7 -71 | -118 182 -56
Own 12 1.2 20 10.1 | 30.1| 794
Use&Losses -18 -32 91 -49 35| -226
Final Energy 49.6 51.2] 76.3 45.6 | 66.3 | 288.8
Consumption 192 16 4021 286 155 35 1409
Industry 22.8 6.5] 48.1 28,41 368 | 142.6
92 82 115 94 254 637
Agriculture 33 3 6 4 7.3
10 3 2 20 16 7 118
Transport 40 40
156 3 13 2 174
Residential& 26.8 1.4 ] 25.6 16.6 1 29.1 98.9
Commer. 85 13 171 89 33 95 331
Non-Energy 5 85 59 148
Use

D Numerator - energy efficiency potential; denominator - energy consumption.

2 Totals for secondary energy carriers.

Source: [. Bashmakov. Costs and Benefits of CO, Reduction in Russia. 1992 Presented
September 28-30. 1992 at International Workshop on Costs, Impacts and Possible
Benefits of CO, Mitigation. ITASA, Laxenburg, Austria. p. 1- 25.
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Table 1.4. Energy/CO2 Saving Potential for the ex-USSR in 2010.

Process Teasure Savings, Mt ¢ ala.t ¢/ Cost,  Carbon redeced,
ftoe Btoe 1a.$ it €

Jaoufactaring [od. farsace Consuaption 1817 -138.55 -.96 -4 -26.91
sector Insufation -9 -8 -.35 -418.1] -1.1
Blectr.penetr. 1.8 4058 -1.3% -140.40 1.8

Teu types -1 -308.28 -.5§ -1312.08 -4.26

Stean Conseaption 11,97 -183.50 -9 -1099.50 -11.4

IXC boiler L4 B -1.08 §3.76 -1.9)

G147l /el -0 8459 -9 -4 -, 6§

§14T0/0il =70 19818 -9 -13§ -.58

Stean-cogen -l -130.29 -9 -181.0§ LY

Space heat Coasamption -14.25 -0 -.96 -9629.54 -115.95

I boiler -7 W -1.08 564,48 -16.01

16 doiler -19.50  67.90 -1.08 1175.60 -31.04

6T+fl/conl -4.50 -89 -9 -174.56 -4.15

§1HT0/0il -4.58  -198.18 -9 -§71.50 4.4

Teat pump 6.4 707 -1.33 650.16 4.4

Blectricity Lighting -14.85  -752.18 -.81 -11480 -15.16

Llec.sotor -16.90  -176.16 -.6¢  -1900.80 -10.19

Sotor fael Zngize(30% inpr. 1.3 14310 -0 1585740 -11.08

Llectr. penetr. -390 -128.4§ -1.38 -630.00 -4.90

Coke 10§ savings 179 581.10 -1.08 9340.80 -15.91

fransportation Preight Ingine(30%) L4 141,30 -0 17109.3¢0 -11.9§
Electr.penetr. -l -100.45 -9 -1583 -20.11

Pass.intercity  Iagine(30%) -6.3¢  1431.30 o X 7511.40 -5.18

Llectr. penetr. -0.45 120,48 -1.39 -1512 -1

Pass.arban Inaine! 225 -1.81 143130 - LXK -1.3

Blectr.peoetr. 413 10048 -1.39 -756.00 -5.89

Llectrie Blectr.aotor -4.23  -513.%0 -.60 -1310.40 -1.5§

oasebolds Space heating Conseaption -166.90  -95.42 =96 -15180.76 -160.15
and service FIC boiler MU T4 L W & -1.08 564.48 -16.0
16 boiler -7 6790 -1,08 1087.50 -16.01

T+ /el R B TR -9 -443.51 -6.87

§THI/0il -1.39 19818 -97 -l -7.18

feat pump -5.83 17.01 -1.33 1.91 -1.50

Electic appliances Lighting 445 -15L3S -.61 -193 5.

Blectr.sotors S VIS /75 T T S K -LYS

Blectricity  Electricity faelear -4.6% .40 -10.95 1414 -50.49
qeneration Bydrotother -1LM 18.35 -10.76 164,10 -14.99
Stean 16 451 9.9 -1.87 9128.70 -

I5 C-C -16.76 62.39 -1.0§ 1423.10 0

Stean Coal -5 -1 1881.60 -1

Coa| C-¢ -10.56 95.42 116 1170.00 -11.16

Other -14.65  -60.92 -1.21 -1830.15 -30.04

Total -751,06 10076.03 -831.67

26



Table 1.5. Impact of Energy Prices and Internal Rate of Return on Cost Efficiency of Energy
Conservation Measures in the Former USSR
(million tce)

IRR=0.12 IRR=0.5 | Maximum
Energy Prices” Prices” potential
. 1990 1991 1992 1992

Electricity and Heat 130.9 130.9 1322 1309 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

D Under suggestion that these real prices would last until 2005

Source: I. Bashmakov. Costs and Benefits of CO, Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO, Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.6.  Intermediate Energy Consumption by the Energy Complex in the Former USSR

in 1990
(million tce)

Coal OSF Oil Gas Electr. Heat
Coal 18.0 3 222.3 117.1
Other Solid * 200 1.
Fuels
0il .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 32 16.6 4.0 1.0 10.0
Total Energy 404.0 30.0 611.0 823.0 209.5 393.3
Consumption

Sources: I. Bashmakov. Costs and Benefits of CO, Reduction in Russia. 1992 Presented 28-30

September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO, Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.7.  Modified Direct Coefficients of Energy Consumption by Energy Complex per Unit
of Total Energy Consumption (tce/tce)

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 CO, Reduction in Russia. 1992 Presented 28-30

September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO, Mitigation. IIASA, Laxenburg, Austria. p. 1- 25.
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Table 1.8.

Direct and Indirect Technological Energy Conservation Potential in the Former

USSR

(million tce)

Final Energy Consumers Energy Complex Total
Direct” [ndirect 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

b Only conservation of secondary energy carries.

Source: I. Bashmakov. Costs and Benefits of CO, Reduction in Russia. 1992 Presented 28-30
September 1992 at International Workshop on Costs, Impacts and Possible Benefits of

CO, Mitigation. 1IASA, Laxenburg, Austria. p. 1- 25.




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

! 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

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).

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

W -

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

Source: 1. Bashmakov. Costs and Benefits of CQ, Reduction in Russia. 1992 Presented 28-30

September 1992 at International Workshop on Costs, Impacts and Possible Benefits of
CO, 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, bln 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 34 0.5 55-60 14-17
- construction
materials 10-11.5 1.7-2 2-2.5 8.5-10 40-45 20-23
- chemistry and
petrochemistry 5-6 4-5 12-15 9-10
- timber and
paper 3-.7 1-2 35-40 8-10
Total 90-100 85-100 70-80 | 350-420 450 480
-540 -570




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

Parameter Coal Other Oil Gas Electricity Heat Total
solid
Electricity Generation 4.5 0 2.3 6.9 13.7
74.2 0.8 26.7 60.8 162.5
CHP Plants
23.8 0 12,5 37.5 73.8
40.6 1.2 23.9 158.9 224.5
District Heating
2.7 0 12 4 19
31.7 5.8 40.1 95.9 173.12
Own Use and Losses
8.0 0 1.0 10.6 1.2 25.8 32.6
0.4 0 12.2 80.1 34.6 20.1 147.6
Industry:
Iron & Steel 11.0 0 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 0 0 03 0 LS Li 2.9
0.1 0 3.8 2.5 12.0 6.0 24.3
Chemical Q 0 0 6.6 0.5 2.1 9.2
0 0 5.2 4.5 8.5 39.9 58.1
Machinery 0 0 0.8 4.1 1.6 0 4.3
0.3 0 32 6.1 11.4 31.9 53.0
Constructive Materials 2.5 0 2.7 13.1 -1.2 6.3 23.6
3.2 0.1 6.6 15.6 3.7 12.3 41.5
Wood, PP&P
0 0 24 0.8 Q 3.7 8.9
0.1 0.5 2.2 0.4 3.0 16.0 22.3
Total Industry
13.5 0 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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[~ Parameter | Coal Other Oil Gas Electricity Heat Total
solid

Transport 0 0 49.5 0 0.1 0 49.6
0.3 0 108.5 0.5 7.6 54 122.4
Residential/ 23.0 0 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 1.7 0 60.4 1.7 0 0 63.8
2.3 1.0 24 1.4 8.3 10.9 47.8
Total Final Consumption 38.2 0 130.8 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 (CENE().
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Figure 1.2
Russia: Energy Intensity Evolution
1930-1990
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Figure 1.3
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Figure 1.4

Factors of Energy Intensity Evolution
1990-1992
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Figure 1.6
Structure of the Gap in Ind. Energy
Efficiency Between Russia and the USA
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Figure 1.8
Energy production in Russia
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Figure 1.9
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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
(IEA) 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 mln tons, the data of the " nistry
of Fuel and Energy - 395.8 min tons, and the data of VNIIKTEP - 399 min tons. TI  imber
of 408 seems too small though, for enterprises lower the amounts of extracted resources.

The most complete information on energy production and consumption was presented in fuel-
and-energy balance of Russia for 1990. Certain data in that balance has a security classification
“secret”, they are not easily available and publication is prohibited. Other data are verified and
changed, after which several non-identical assessments of (?) appear which characterize the state
of Russian energy sector in 1990 (see table 2.1).

One of these assessments was made by IEA 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 IEA’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 CENEf’s 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, CENES’s 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 considerabie
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
CENE(f’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). (7)
energy consumption for hard fuels varies from 130.3 to 115.3 min tce, for oil and petroleum
products - from 259.5 to 279.3 min tce, for gas - from 141.4 to 296.7 min tce.

In general, accurateness of measuring the main energy consumption indicators for Russia can
be assessed at about 10%, but for many balance indicators it is even lower.

While developing their own balance version, CENES’s 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 IEA’s experts;
also energy consumption was divided into sectors in more detail in maximum accordance with
the IEA’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

min.tce
Parameter  |Source [Solid Fuels |Oil Gas Nuclear |Hydro |ElectricityHeat Total
roduction | 311.0 740.0 738.0 45.4 20.6 1854.0
2 303.6 742.5 7329 45.0 20.4 1844.4
4 261.8 736.5 736.0 14.5 20.5 1875.0
~ 5 303.6 742.5 736.7 449 20.4 1848.1
port 1 53.5 414.0 251.0 5.5 743.0
2 53.1 415.6 185.0 54 659.1
4 n.a. 425.0 232.5 n.a. 701.0
5 53.1| 4156 243.8 - 5.3 712.5
mport 1 37.6 80.9 106.2 4.3 229.1
2 28.6 35.2 n.a. n.a. 63.8
5 28.6 35.2 29.0 4.3 92.8
otal Primary 1 300.0 392.9 587.0 454 20.6 | 1345.0
nergy Supply 2 2791 362.1 5442 45.0 20.4 12454
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
- 5 279.1 362.1 525.6 449) 204 . 1231.1
otal Final 1 135.8 1286.0 110.8 105.6 292.4 931.0
onsumption 2 130.3 259.5 1414 98.9 260.4 890.5
3 115.3 279.3 269.7 108.4 277.0 1049.7
4 n.a. n.a. n.a. 132.0 296.9 n.a.
5 115.8 255.7 132.3 97.5 275.6 876.8
*solid, liquid fuels and natural gas total
Sources: 1 - Energy Statistics and Balances of Non-OECD Countries 1989-1990, International Energy Agency OECD/IEA, 1992

2 - "Russian Energy and Greenhouse Gas Emissions”, Moscow, Energy Research Institute, 1992
3 - Fuel and Energy Balance of Russia, Goskomstat of Russian Federation 1991.

4 - Russia’s Energy Policy Conception in New Economic Conditions, Moscow, Sept.1992

5 - Russia's Energy Balance prepared by CENEf experts for “"Energy Efficiency in Russia™ draft
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Table 2.2. Energy Balance of Russia, 1990

Russia 1990

* Thousand toe
Solid Crude Petroleum Gas Nuclear Hydro/ Elec- Heat Totai
Fuels Oil  Products Other tricity

Indigenous Production 217398 517282 . 516242 31755 14373 . 1297049
Impon 26287 49241 7319 74311 . 3020 . 160178
Export -37433 -238908 64122 -175290 -3818 -519570
Intl. Marine Bunkers . . -1897 . -1897
Stock Changes 3199 2735 3121 4122 . . 4933
TPES 209451 330350 -35578 411141 31755 14373 -798 . 940694
Transfers/Retumns . . . . . .
Statistical Differences 5488 512 586 . . . . 5562
Public Electricity . -31755 -14373 24827 . -21301
Autoproducers of Electr. . . ) . . . .
CHP Plants -83353 -1507 45468 -154414 . 67884 209096 -7763
District Heating -33835 -1 -16903 -66292 . . . . -117031
Gas Works 62 . . 62
Petroleum Refineries . -281543 280181 -3795 . ' -5157
Coal Transformation 5944 . . . 5944
Liquefaction . 6467 o . . 6467
Other Transformation -29 . -5712 . . -5742
Own Use -5686 -2153 -99453 . -10777 -554 -118624
Distnbution Losses 3071 -7599 -369 9722 7281 -4045 -32089
TFC 94970 39188 161050 77464 . 73855 204497 651020
INDUSTRY SECTOR 43293 18376 34519 45268 . 44429 110968 316853
[ron and Steei 32119 2993 18421 6140 6961 66634
Chemical 210 18242 3848 J1e 5998 27913 79320
(of which.Feedstocks) ’ . .
Non-ferrous Meuals 1099 2588 1723 . 7773 4164 17346

Non-metallic Minerais . .
Transport Equip. & Mach. . . . .
Machinery 1092 5 2019 4281 7904 22325 37626
Mining and Quarrying 3188 50 3657 3433 6874 10831 33034
Food and Tobacco w9 | Joss 1149 1500 8427 15044

Paper, Pulp and Printing . .
Wood and Wood Products 156 1540 254 2392 i1148 15791
Construction 3130 78 9128 11166 3869 12815 40183
Textile and Leather 18 14 30 1202 4044 5329
Non-specified Industry 1070 655 1702 777 2342 6547
TRANSPORT SECTOR 247 51 74398 351 5332 3804 84178
Air . . .
Road 2 6 15423 335 45766
Rail 67 5974 4214 10254
Internal Navigauon | 6395 6396
Non-specified Transport 177 45 16603 16 118 1804 21763
OTHER SECTORS 48252 149 49726 26249 24095 89725 238194
Agniculture 2564 12 16710 983 4298 7635 32202
Comm. & Pub. Services 21776 110 5755 9554 7944 23985 69124
Residential 15782 6827 13259 721 48453 92042
Non-specified Other 8128 27 10434 2452 4132 9652 44825
Non-Energy Use 3179 612 2407 5597 . . 11795

MEMO ITEMS:
Electricity Generated (GWh) NA NA NA 121851 166867 1078037
Public NA NA NA 121851 166867 1078037
Autoproducers

(1} See Section I, Issues of Data Quality, Former CPEs, on page 17.

Sourde: Fuel and Energy Balance of Russia, GOSKOMSTAT of Russian Federation 1991,

Source: Energy Statistics and Balances of Non-OECD Countries
1989-1990, International Energy Agency OECD/IEA, 1992 p.345
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Table 2.3. Primary Energy Balance, Russia, 1990
min. tce
Coal Other Qil 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: -63.1 -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 -54 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 54 142.0
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”, |.Bashmakov Editor,
Moscow, Energy Research Institute, 1992, p 26.
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Table 2.4. PRIMARY ENERGY CONSUMPTION, 1990
th.tce
Energy resources Coal Other Liquid Natural Electricity Heat .
Solid Fuels Gas TOTAL
Parameter Fuels
Consumption, th.t c.e. 242212 27433 382288 613322 1265255
Electricity Generation 74188 803 26692 133734 235417
CHP Plants 40561 1165 23941 101641 167308
District Heating 31326 5801 40082 103019 180228
Own Use and Losses 415 35 12227 5263 21970 16279 56188
Industry 50125 793 30496. 61126 61492 133909 337941
iron & Steel 45513 3 4288 28244 19423 9950 107421
Non-Ferrous Metals 130 1 3793 2641 11195 5955 23715
Chemical and Petrochemi 11 4 5175 4766 8640 39921 58517
Machinery 317 3 3229 6564 11459 31916 53489
Wood, Paper, Pulp & Prin 94 543 2212 390 3444 15951 22635
Constructive Materials 3225 101 6568 16714 3437 12377 42422
Textile & Leather 23 2 49 46 1730 5791 7641
Food and Tabacco 812 136 5182 1761 2163 12047 22101
Transport 306 11 118250 73002 10974 5436 20798
Agriculture 2275 968 23991 1508 6147 10921 45810
Residential/Commercial 39559 10969 18083 34978 22403 103578 229569
Other 1838 752 10156 4631 7372 23110 47860
Non-Energy Use 1619 6136 78370 94420 180545
Total 95722 19629 279346 269665 108389 276954 1049705

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, min.tce 1270 1875 356 345
Electricity, bln. kWh 1074 1082
- hydro 167
- nuclear 118
Heat, min. GCal 2076
Oil and Gas Cond., min.t 515
Natural Gas, bln.m3 640 92 110
Coal, min.t 396
Motor Fuels, min.t 103
Oil and Petroleum Products, min.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. |Electricity [Heat Total
INDIGENOUS PRODUCTION| 276.10 27.50| 74250 736.70 44.90 20.40 1848.10
IMPORTS: 28.60 35.20 29.00 4.31 97.11
EXPORTS: 53.10 415.60| 243.80 5.33 717.83
STOCK CHANGES n.a. n.a. n.a. -3.70 -3.70
TOTAL PRIMARY
ENERGY SUPPLY 251.60 27.50| 362.10f 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
aste 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 50.56 0.79 30.50 60.77 ~ 53.46| 139.84| 33501
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 & Printing 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 ) i 1.82| 12.05] 2163
TRANSPORT TOTAL 0.31 0.011| 108.48 0.50 - 763 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: CENEf, "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

- nuclear bin. kWt-h 119

Heat min. GCal 827

Coal min. t 337 n.a.

of which

- coking min. t 711 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. 104,112
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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
IConsumption 15.9 11.08 13.2
Source: VNHKTEP
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 Repubilics 112 92.2 106.6
Export to other countries 100 105.3 99.1

Source: VNIIKTEP

56




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
Iron & Steel 72.7 69.1 64
Non-Ferrous Metals 97.4 96 94
Chemical and Petrochemical 69.1 73.3 70
Machinery 92.8 89.5 82
Wood, Paper, Pulp & Printing 29.7 28.3 26.7
Constructive Materials 24.5 23.8 21.5
Textile & Leather 14.8 14.2 13
Food and Tobacco 14.8 14.6 13.5
Others 54.5 43.2 28.1
TRANSPORT TOTAL o 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 ) 722 737 70
Losses 84.2 83.9 80
Total 1073.8 1056.1 1000

Source: VNIKTEP

(All-Russian Scientific Research Institute for Complex Fuel & Energy Problems)
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Table 2.11. Heat Consumption in Russia
min.GCal

1990 1991 1992
INDUSTRY TOTAL o 1059.9( 1035.6 993.4
Fuel 100.3 96.6 96
lron & 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 1121 106 100
Constructive Materials 85.9 83.5 76
Textile & Leather 40.4 38 37
Food and Tobacco 84.3 83 77
Others o _.__._ 234 20 18
TRANSPORT TOTAL 38 37 36.3
OTHER SECTORS TOTAL 929.3 917.4 905.5
Agriculture 76.4 72 72
Construction 4.7 37.5 33.5
Residential/Commercial 693.9 700 705
Non-specified 117.3 107.9 95
Subtotal T 20272 1990 1935.2
Losses i i 405 39.6 38.5
Total i 2067.7 2029.6 1973.7

Source: VNIIKTEP
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Table 2.12.

Boiler and Furnace Fuel* Consumption in Russia

min. tce

1990 1991 1992

INDUSTRY TOTAL 166.9 160 150.5
Fuel 30.2 29 28.5
lron & 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 45 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

*including coal, gas, mazut, other residual fuels

Source: VNHKTEP
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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."' Among its main goals are:

Developing reasonable energy demand and promoting energy conservation;
Ensuring reliable energy supply;

Creating an interregional energy supply system;

Empbhasizing electrification and upgrading fuel quality; and

Maintaining Russia’s energy export potential.

Among the most urgent measures for 1993 are: improving the reliability of energy supply;
reducing energy intensity; improving financial conditions of energy producers; and attracting
foreign investments for energy exports. To achieve these goals, it is necessary to further
liberalize energy prices (excluding natural monopolies) and replace or partially substitute income
and profit taxes by energy rent. For medium and long-term energy policy, energy efficiency
is a top priority.

3.2. Present Energy Conservation Policy

Energy conservation policy more and more often became a subject of consideration by the
Russian government. As recent as June 18, 1993 the Presidium of Council of Ministers of the
Russian Federation (Cabinet) considered "Energy Conservation Program for Russia" submitted
by the Ministry of Fuel and Energy (see Appendix 3). The program was presented by the
Minister of Fuel and Energy Yuri Shafranik, went through a storm debate, and was approved
in general with request for significant changes (personal communication with Yu. Shafranic).

The main reason for developing the program is the growth of energy intensity of Russian GDP.
According to July 12 TV interview with Shafranic, energy intensity of the GDP grew by 34
percent since 1990.

He said that potential to improve energy efficiency in Russia is estimated equal to 450-500 min
tce. This estimate is slightly more conservative than that in the Program text. He also
mentioned that energy costs in overall production costs grew from 3-5 percent in industry up to
8-10 percent. For some reasons he thinks that it is still a small number.
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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 2 Yu.
Shafranik believes that it is possible to force consumers to save energy by combination of price
shocks and strict administrative measures to limit energy consumption.

Recognizing the limited effectiveness of energy pricing policy as a means to direct consumers
to the effective energy use, experts from the Ministry of Fuel and Energy proposed to authorize
regional authorities to establish quotas for energy consumption and to charge triple price for
energy consumption growth if it is not followed by production growth.

3.2.1. "Energy Conservation Program for Russia"

Innovation Investment Program "ENERGY CONSERVATION IN RUSSIA": (Strategy and
Priorities) was prepared based on decrees of the Russian Government No.318issued on May 18,
1992, No.371 issued on June 1, 1992, order of the Russian Government No.5695 of May 21,
1992 prepared by the Ministry of Fuel and Energy of the Russian Federation, the Ministry of
Science and Technical Policy of the Russian Federation, the Ministry of Economics of the
Russian Federation, and the Engineering Academy of the Russian Federation.” Below we
present abstracts from the text of this program with our comments.

3.2.1.1. Basic Provisions of the Program "Energy Conservation in Russia"

The Concept of Energy Policy in Russia in the new economic situation approved by the Russian Government sets
the task of achieving in 2000 savings of primary energy resources (as compared to those in 1990) by 200-250 min
tce, and in 2010 - by 500-600 min tce. About half of all the savings must be achieved by way of improving the
structure of economy and the rest - by technological improvements and undertaking a complex of organizational
measures.

If successful, these energy savings would mean that by 2010 energy intensity of Russia’s GDP will be reduced by
22-24%, as compared to that in 1990.

CENES’s comments.*

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-crisis measures in the economy
in general and in energy sector in particular. The major directions for energy conservation activities on the federal
level must be as following:

- Improving prices system for primary energy resources and energy carriers produced from them;

- Developing and adopting legislative acts and regulations in the area of production, rational utilization and
savings of fuels and energy;

- Establishing a structure of federal and regional authorities for energy consumption and energy conservation
management (standardization, inspection, information, assistance to energy consumers in improving energy
efficiency);

- Establishing a federal and regional non-budgetary energy efficiency funds to initiate and financially support
most important and energy efficient projects;

- Further improving the system of tariffs for electricity and heat and developing methods of charging for
energy savings (7777?7777777);

- 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 simuitaneous 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 ot 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 financiai, 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 bln 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 tce.

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 bln rubles annually (prices of 1993) to the needs of energy efficiency.
Among these 16-18 bln 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.




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 statf 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 bln 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 mln 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 19957 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
mln 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.




After the Law on energy conservation is adopted, means of economic and administrative intluence 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 forming; relations between energy suppliers and energy
consumers; financing energy comservation; standardization of energy consumption; and control over efficient
utilization of fuels and energy. Economic mechanism should also include levers and stimuli to make the necessary
structural changes in energy production and consumption. In long-term perspective structural economy will reduce
energy intensity of GDP by 20-25%.

Financial mechanism implies federal support of energy efficiency projects by federal and local budgets, 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.

CENE(f’s comments.

What is the system of grants and subsidies like? Will it work? And how? What tax benefits
are suggested? What fines are proposed and for what?

It is absolutely unclear, how the Program suggests to motivate enterprises positively to save
energy. It points that the fund’s money will be utilized to attract enterprises’ funds on a
commercial basis. It is unclear what it means. It is also stated that each ruble of the fund will
attract 3-4 rubles of enterprises’ money. But not a single table reflecting financial sources of
the Program keeps this ratio.

3.2.1.7. Top Priorities in Energy Conservation

The Program includes about 230 top priority projects. Most important of these are 78 projects which are combined
into a program of primary measures on meeting the needs of Russian industries for energy and water control and
regulation devices. This program will be implemented in 1993-1995. Expenses are estimated at 6.5 bln rubles,
including 2.7 bln 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 bln rubles);

- 17 projects on natural gas (expenses estimated at 1.42 bln rubles);

- 15 projects on electricity (expenses estimated at 1.839 bin rubles);

- 18 projects on water consumption control (expenses estimated at 0.772 bln rubles);

- 5 projects on developing energy consumption automatic management systems (expenses estimated at 0.539
bin rubles).

Implementation of the Program will ensure annual manufacturing of 1-1.2 min devices related to heating and
therefore energy savings up to 25% of the present heat consumption. Production of gas meters will be increased
up to 0.2 min pieces a year for industrial use and up to 1 mln pieces for residential use. The need for electric
meters will be met in 1996.
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The Program of top priorities includes 156 energy efficiency projects which will ensure in 1993-1995-1997 savings
of 75-85 min tce 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 bln rubles
(prices of 1993).

Payback period will not exceed 24 years. Cost effectiveness (the cost of saved fuels) will be 1.5-1.7 trillion rubles
annually.

On the order of the Russian Government (decree No.371 issued on 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 min tce. 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 bln rubles.

The program of improving fuel efficiency of compressor stations of gas mains can ensure fuel efficiency of 16 min
tce 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 bln rubles and cost efficiency
of 4.7 bln rubles.

The potential of reducing losses during extraction, transportation and storage of motor fuels is 11-12 mln tons of
coal equivalent. Investments needed to reveal this potential are estimated at 6-7 bin rubles and the cost efficiency -
at 16-18 bln rubles.

The total amount of electricity for electric drives in oil extraction is estimated at 45 bln 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 bln m®
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,

CENESf’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.




A

Top Energy Conservation Priorities
(developed in the accordance with the Decree No.371 of the Russian Government issued on June 1, 1993,

prices of 01.04.1993)

Table 3.1.

Programs

Necessary capital
investments,
bin rubles

Period of the
programs
implementation

Fuel
efficiency,
mln tce

Cost
efficiency,
bin rubles

Payback period for
capital investments,
years

1. Reduction of oil and -gas
consumption after re-equipping
oil-refinery plants

2. Reconstruction of oil and
petroleum products preparation,
transportation and storage to
reduce hydrocarbons losses

3. Improvement of fuel
efficiency of compressor stations
of gas mains for utilization of
secondary energy resources

4. Reduction of motor fuel
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
control devices and testing
equipment

6. Substitution of motor fuels
by compressed or liquefied gas
and other fuels

Total

21.6

293

63.0

178.0

6.5

1.0

299.4

1993-2000

1993-2000

1993-1996

1993-2000

1993-1995

1993-1995

6.0

2.5

16.8

12.0

5.0

2.5

44.8

14.5

11.9

22.5

95.0

10.0

70-90

220-240

2-3

2.5-3

23

3.5




The mentioned six programs were developed in accordance with government decree No.371
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 Qil, 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 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.



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.

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 understandablé. 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 DISTRIBUTION OF FUEL AND ENERGY RESOURCES plans to launch an
energy saving mechanism, which requires wide introduction of meters as an essential means for
commercial payments between energy vendors and users with possibility of remote reading for
large and wholesale users and multirate electricity meters for individual household users.

Supervision of losses and determination of reserves for further energy saving, should be based
on regular IR inspections using aerophotography or mobile ground laboratories.

RESEARCH AND 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.!

Review of market-based mechanisms to ascertain "what works" presently in Russia to promote
energy efficiency; and introduction of policy tools such as consumer information programs and
utility integrated resource planning which can promote efficiency will laid the solid basis for the
development of the energy efficiency policy.

Absence of experience in the field of energy efficiency policy implementation in a transition
economy makes it important to investigate options and expected impacts of alternative policies
directed to promote energy efficiency in Russia. A major emphasis should be made on
developing proper institutional infrastructure, estimation of efficiency of regulatory and financial
incentives and dependence of their efficiency on the general economic and political situation in
Russia. That will allow to find the most flexible and robust policies for the transition period.

4.1. Energy Efficiency Policy

4.1.1. Institutional Infrastructure

The technical potential of energy efficiency improvements cannot be considered separately from
institutional structures. In large degree it will determine how this potential be translated into
practice?

Analysis of present institutional infrastructure’s efficiency -- Russian and local parliament
commissions, central and local governments, academic institutions, utilities, large enterprises,
NGOs, and others -- in developing and implementing energy efficiency policy should receive
first priority.

Development of the most effective and flexible (on the background of very fast evolving
government institutions) institutional structures which will be responsible for the development
and implementation of energy efficiency policy should constitute a core of this policy. Special
attention should be devoted to the creation of local energy efficiency authorities. Based on this
analysis and on worldwide experience, proposals to improve institutional infrastructure at
different levels of policy-making should be made and incorporated in corresponding legislation.
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Efficiency of many presently proposed and newly created institutions are still disputable even
at a government level. -For example, deputy head of energy department of the Ministry of
Economy Mr.G.P.Kutovoi asks why the RESF is created under umbrella of Fuel and Energy
Ministry, which is interested in growth of consumption for getting more profits? ~ Why this
Ministry is coordinator of energy conservation policy? He thinks that it should be done
differently: as an independent agency or committee.” Similar opinion was expressed in the draft
law developed by CENE(.

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.

CENES 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 CENES only one month to do that, comparing with at least one year taken by the
VNIIKTEP. Finally, CENEf’s draft was developed (see Appendix ). Since then two competing
drafts were at the table.

There are many differences in these two drafts. CENEf's draft law on "Energy Efficiency
Improvements" is a so-called law of direct action. At the meeting in the Supreme Soviet of
March 4, 1993, deputy of Industrial and Energy Committee Mr.G.S.Kallistratov said: "CENEf
draft is logically constructed and is ready to be approved even today. But we are not used to
approve such laws. If we are going in this direction, [ would greet it, but with this language
we could encounter some problems passing this law in the Supreme Soviet".

Several meetings were devoted to prepare a single draft to present to the Supreme Soviet and
to distribute to the regions. As a result, Ministry final draft incorporated some CENEf's
approaches, even the title of their draft law changed. But the main spirit of a general law
describing in detail what is important for the Ministry to fix in this law and missing many
mechanisms important for other players is still there. Many industrial energy managers do not
support this approach.

Passing the law "On Improving Energy Efficiency"” is still on the agenda.
According to the Russian experts’ assessment’, if conservation measures are realized in the
coming 5 years on the stages of design, construction and maintenance of residential and

commercial buildings they can reduce energy demand by 25 percent.

The key to achieve this belongs to building codes and regulations in accordance with which
buildings are designed, and National Standards ensure the quality of construction.*

Such standards are being developed both on the federal and municipal levels. For example, at

present new Moscow buildings codes are under development. They include requirements for
heat protection, heat-, water-, and electricity supply.
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Table 4.2.
Actions Plan for Legislation Issues

1993 1994- 1996-
1995 1998

International level

- International 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 OECD 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.’

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 energy
consumption data collection and reporting should be followed by presentation of proposais to
introduce new regulation on metering and reporting energy consumption data according to new
formats by the Central Statistics Agency and Fuel and Energy Ministry.

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

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

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

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

Energy Efficiency Standards. First, analysis of most promising areas and mechanisms to
introduce or enforce energy conservation standards will be implemented. This analysis will
answer questions: what are most promising areas for energy efficiency standards? What is the
best scheme to introduce new standards? How to develop efficient system to supervise them?
What is the best control mechanism? What sanctions and incentives should be provided?

Building Codes and Regulations. Building standards generally are updated every five years.
Historically, building standards had focused on safe structural design, proper sanitary and
hygienic conditions, minimizing the cost of construction, etc. with the objective of minimizing
risks to health and life.

The new concept of the building standards takes into account energy efficiency. The Building
Codes and Regulations (SNIPs) on heat engineering is the main document to be followed in
thermal design of newly built and renovated buildings for various purposes with rated
temperature or temperature and humidity of the indoor air throughout Russia.

The present standards for insulation of buildings do not aim at energy efficiency. That is why
GOSSTROY of Russia decided to develop and implement methods for thermotechnical
standardization and design of energy efficient buildings and to develop thermotechnical energy
efficiency standards to reduce energy consumption of new and reconstructed buildings by at least
25 percent,

The new draft Code® has been developed in NIISF with a view to create buildings with efficient

energy use. Standardization of thermal properties of buildings with efficient energy use under
the assumption that the building presents a single energy system, makes it possible to design the
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building with balanced thermal 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 disseminate
technological information. Those formats should be friendly for databases users.

Assessment of the potential for energy savings with the use of western energy efficiency
technologies and practices will allow to get most advanced and sophisticated estimate of energy
efficiency improvement potential.

Collection of information for the database should include costs, economic and other
environmental benefits, technical, economic and environmental performance of technologies,
factors important for their market penetration and other parameters.

Development of those databases will significantly help to identify opportunities to improve
energy efficiency.

Consumer information programs for energy efficiency. It is necessary to examine United
States of America and European consumer information programs for energy efficiency in
household appliances and examine their applicability to the Russian consumer market. Based on
that it would be possible to propose a consumer information 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.’

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.®
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This activity should also investigate possibilities to introduce a special chapter on efficient energy
use in some school textbooks.

Energy efficiency research and development. In previous years many energy efficiency
innovations were developed in Russia. Support of scientific activity in energy efficiency
improvement area through existing scientific facilities and through process of conversion of
scientific units previously specialized on military research would allow to increase energy
efficient technologies potential. Development of new tools for providing government financial
support of energy efficiency R&D and transferring technological knowledge from the scientists
and engineers to industry and other energy consuming sectors should form a core of this activity.

Table 4.3,
Actions plan for regulation issues

1993 1994- 1996-
1995 1998

International level

- Training of Russian statistical experts, on + +
methodologies and procedures for collection 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 efticient + +
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 purchase
prices 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 and
terms on projects’ internal rate of return should be estimated and corresponding policy proposals
will be developed. Those methods of the depreciation could be applied first of all to control and
metering devices.

Tax deductions. This financial incentive is based on modified notion of taxable income.
Institutional feasibility and financial efficiency of this incentives will be evaluated.

Presently anyone purchasing equipment to improve energy efficiency with, say, one year
payback will pay 20% value added tax and 32% profit tax, without mentioning many other
taxes. It means that government’s share in revenues (more than 50 percent) is definitely too
high to discourage many from starting projects to improve energy efficiency. If an enterprise
spends 1 million rubles to buy equipment and saves | million rubles of energy costs, it must pay
200,000 rubles VAT for the equipment and 320,000 rubles as a profit tax, and keep not more
than 480,000 rubles as additional profit.

Hard currency earning on energy efficiency. Before the problem of ruble convertability is
resolved, participation of enterprises in hard currency value of saved energy could become very
powerful economic motivation to fulfill energy efficiency projects not only for domestic firms
but also it will motivate technology transfer form abroad. This policy should be tested against
difficult institutional and energy conservation verification issues. If proper solution found
corresponding draft of legislation should be developed. Presently there is a decision signed by
the Prime Minister Chernomirdin allowing this mechanism for Demonstration Zones (see
Appendix ). Precise mechanism is still needed to be developed.

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

Methodologies of calculations of external social gains from the realization of energy efficiency
projects, including indirect additional energy conservation, reduction of capital intensity of the
economy, growth of energy export potential, and ecological effects, should be developed to
conduct cost/benefit analysis of different energy efficiency policies from the society standpoint.
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Actions plan for developing financial incentives

Table 4.4.

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 Planning’

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 underdevelopment of energy consumption
reporting system is one of the important reasons why statistical data are very poor and energy
is wasted in Russia. Aggressive energy auditing is necessary not only to estimate but to identify
and measure the potential of energy efficiency improvement. Unfortunately, Russia possesses
insufficient experience in energy auditing or in the production and use of energy efficient
equipment including metering tools and devices to satisfy the needs of IRP.

Recent and anticipated energy price increases have created favorable conditions for energy
conservation activities. Many private and state firms now are looking for help to find a
possibility to reduce their energy bills. Energy efficiency service companies, if created, could
help to satisfy this demand.

Energy audits could bring about significant energy conservation in Russia due to several reasons:

. Previously energy consumption was very poorly metered;
Low energy prices and government subsidies for unprofitable enterprises provided no
awareness of energy losses by plant managers;

. Energy rationing forced plant managers to hide energy efficiency potential to prevent
planning authorities from reducing their quota.

Experience in western, developing, and east european countries shows that energy audits and
following performance contracting could help capture cheap and rapid energy efficiency
improvements. In Russia, the main potential for energy efficiency improvements is in the
industrial sector. Industrial energy audits could significantly reduce energy consumption and
costs.

Energy audits and performance contracting would also provide extremely valuable information
for further development and introduction in Russia the concepts of Demand Side Management
and Integrated Resources Planning.

Russia has many well-trained engineers, some of whom are now on the eve of unemployment.
Many universities and other teaching institutes could also participate in this activity.

It is important to identify and collect equipment sets for energy audits from devices produced
in Russia and abroad. Monitoring energy audit results and comparison of costs and benefits of
using these sets would then be made. Based on this information, equipment which could be
produced locally by Russian firms, including possible participation of defense/conversion plants,
should be identified, as well as the possibility of creating Russian-US joint ventures to produce
such equipment.

Based on the first results of energy audits, it is necessary to

carry out information dissemination, attracting the attention of the mass media, and the general
public to economic, social, and environmental benefits of energy auditing. Barriers on the way
of efficient implementation of energy audits would be clarified and corresponding legislation to
remove these barriers should be drafted and presented to the legisiature. 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 1998
International level
- Sharing experience in energy audits and + +
performance contracting;
- Assistance in starting ESCO companies; + +
- Investment grantees for joint-ventures producing + +
equipment for energy audits and JV ESCOs
Federal
- Development of a federal program for promoting +
energy auditing
- Development of a legal basis for ESCOs activities. +
Regional
- Development of regional programs for identification | + + +
of energy efficiency opportunities;
- Courses for training energy auditors. + + +
Enterprise
- Carrying energy audits to identify energy efficiency | + + +
improvement potential;
- Production of equipment for energy audits and
energy efficient equipment.

4.4. Most Promising Technologies

L.Shipper correctly pointed that in all sectors in the medium term there are some very practical
equipment and technology requirements which when integrated with market-oriented economic
management and policies will allow feedback of the correct economic signals and control of
energy consumption: metering and energy control equipment; process controls that regulate the
flow of materials and energy within factories; thermostates, valves, and shunts for controlling
heat use in buildings; and dimmers and other equipment for controlling lighting. Characteristic
of these systems is that they cost very little relative to the value of the energy flow they control
over a short period, even a few months. Without this equipment, few managers or individuals
will be able to respond to market signals including energy prices.

Gas turbines. The application of modern gas turbine technologies allow significantly improve
efficiency of natural gas utilization by:"!

86



- retrofitting 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 m’ 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, BATTELLE
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 cost'>. 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 m?, 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
m? 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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This Law scts the legal norms for developing the federal policy for improving encrgy ethiciency,
as well as the legal nonins for developing inshitutional, economic and informational mechanising
for implementation of this policy and its operation.

The prionty of improving energy efficiency rather than mcreasing energy produciion musl
become an important guideline of economic pulicy of the Russian Federation and the key point
of its energy policy.

During the last 20 years, the energy intensity of Russia's econoiny has been increasing,
especially over the last two years, while many devcloped countries have been successful in
improving energy efficiency. At present, the encrgy intensity of the Russian Federation is 2-3
times higher than that of highly developed industrial countries. For one unit of consumer goods
and services produced in the Russian Federation, the outlay of energy is 3-4 times higher and
the emissions of harmful substances are 6-10 times higher than those in highly developed
countries.

Maintaining or especially increasing energy production detracts significant economic resources
from acheiving the purpose of well-being and improving ecological conditions of the population
of the Russian Federation. Energy carrier price hikes combined with continued high energy
intensity of the economy will lead 10 deepening of the economic recession and decline of
competitiveness of Russian products on external markets.

Implementation of a strong federal encrgy efficiency policy focusing on a flexible combination
of state regulation and market mechanisms wili:

- Reduce to a large degree national expenses for ensuring reliable energy supply, since
energy efficiency projects are, on average, 5 times less capital intensive than enecrgy
production projects;

- Set significant investment resources and export profits free which may be directed to
improving the well-being of the population;

- Reduce production costs and consumer expenses for energy carriers, and thus sofien the
financial crisis and the inflationary effect of energy carrier price hikes;

- Increase the competitiveness of Russian products and services on extemal markets;

- Prolong the period of utilization of non-renewable encrgy resources of the Russian
Federation;

- Significantly reduce the negative effect of the energy industry on the environment without
additional expenses for supply enlerprises, manufacturing and consuming encrgy with
equipment for environmental pollution reduction;

- Increase the export potential of the country without increasing fuels extraction;

- Increase employment, since every ruble invesied in energy efficient equipment Credles
eight times more jobs than a ruble invesied in energy production.

The terms used in the text of the Law are defined as follows;

Encigy efficiency - ratio of useful products and services provided by the equipment or
technology to the energy used by this equipment or technology, determined by special methods
of measurement;

Energy intensity - value inverse 1o energy efficiency;
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Energy efficiency measure - any change in equipment or technology intended primarily to
improve its efficiency;

Encrgy - electric power, heat and organic fuels;

Encgy consumplion (utilization) - the amount of cnergy directly consumed by the equipment or
technology while operating, determined by specific procedures;

Expenscs for cnergy cfficiency measures - expenses for designing and purchasing the necessary
products and services for implementing energy efficiency improvements;

Encrgy conscrvation - a set of measures designed 1o reduce encrgy intensity of manufacturing
producis and services using equipment or technological processes.

Cost-effective energy conservation potential - the amount of energy which can be saved as a
fesult of implementating a set of energy efficiency measures where the value of the energy saved
exceeds the cost of their implementation.

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

The Regional Agency - any energy efficiency agency in republics, regions, districts, autonomous
regions of the Russian Federation, and the cities of Moscow and St.Petersburg;

Energy supply company - any legal entity selling electric power, heal, natural gas to the final
consumer.

Final energy consumer - any legal entity purchasing electric power, heat, or natural gas without
the purpose of reselling it.

Energy facility - any institution for energy production, sefinement, transportation, storage and
distribution.

Energy audit - identifying energy consumption characteristics which determine:
a) the energy efficiency of the inspecied enterprises;
b) measures for improving energy efficiency;
c) the conformity of the products, services and technologies to the standards regulating
energy efficiency,

Preliminary energy inspection - identifying efficiency of energy use at the inspecled enterprise,

Foderal building - building or construction with a heating system, air conditioning or ventilation,
which is an asset of the 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 system, air conditioning or
venlilation used by government educational insitutions.
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Energy efficiency standard - a requirement regulated by the standard of a product or technology
which :
a) regulates the minimal level of energy efficiency detenmined by specific procedures or
b) regulates the maximum possible amount of energy consumption.

Covered product - equipment or technology for which there are energy eflicicncy standards.

Tide I. State Encrgy Conscrvation Management System,
Article . Federal Encrgy Efficiency Agency.
1. A complete sel of measures for improving energy efficiency has become the top priority of
the Russian national energy strategy. At present, however, responsibility for carrying out this

stralegy is shared by too many state enterprises.

In order to establish a state management system for energy efficiency it is necessary (o creale a
Federal Energy Efficicncy Agency of the Russian Federation (FEEA).

2. The FEEA of the Russian Federation shall be created on the decision of the Supreme Soviet.
The Federal Energy Efficiency Agency of the Russian Federation shall be one of the central

bodies of the siate management system of the Russian Federation and shall be subordinate to the .-

President and the Government of the Russian Federation. -

3. The Proposal on the Federal Energy Efficiency Agency of the Russian Federation (FEEA)
shall be developed by the Government of the Russian Federation and iatified by the Supreme
Soviel.

4. The FEEA Direclor and his first deputy shall be appointed by the Head of the Government
of the Russian Federation. The Director is responsible for the FEEA activiiies.

5. The FEEA will perform the fullowing functions:

- Develop state energy efficiency policy in all spheres of the economy by improving fedeial
legislation and elaborating federal energy efficiency programs;

- Prepare sections on improving energy efficiency in all state cnergy development programs
of the Russian Federation;

- Organize, fund and control implementation of federal encrgy efficiency programs;

- Identify the cosi-effective energy conservation potential of the economy and elaburate
recommendations for keen exploitation of this poteatial;

- Develop and improve an institutional mechanism for implementing energy ctiiciency
policy;

- Develop and improve an economic mechanism (o encourage implementation of encrgy
efficiency programs and projects;
Coordinate efforts of federal, regional and local governments in developing and
implementating energy efficiency policy;

- Plan, organize and coordinale scientific-research and design activities 10 improve energy
efficiency;
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Develop and improve the sysiem of collecting objective information on the scale and

structure of energy consumption, publish this information, and develop a system of

providing information according o the needs of implementation of the energy efficiency
policy;

Promote business compention for mecting energy demand between energy supply

companics and organizations focusing on improving energy elliciency;

- Involve independent experts, energy consuiers, manufacturers, and the public in
developing national energy efficiency policy and federal energy efficiency programs;
Invoive private enterprises in implementation of energy cfficiency programs;

- In covperation with the Federal Committee for Standards and Certification and the
Federal Commitice for Energy lnspection develop an energy efficiency document base
and informational infrastructure for distribution of normative and lechnical documemation
and dala-bases;

- Develop and implement information and education programs on opportunities for and

advantages of taking energy efficiency measures.

Article 2. Funding of the Federal Agency Aclivities.

1. The Federal Agency of the Russian Federation and its funds shall be the property of the
Russian Federation. The Federal Agency funds shall not be part of the budget or other funds,
have a panicular purpose, and are not subject to seizure.

2. On the territory of the Russian Federation, expenses for eaergy cthiciency projects shall be
paid from non-budget funds collected:

- In the energy efficiency fund of the Federal Energy Efficicncy Agency of the Russian
Federalion;

- In energy efficiency funds of Regional Energy Efficiency Agencies located in the
republics, regions, districts, autonomous regions of the Russian Federation, and the cities
of Moscow and St.Petersburg.

3. The non-budget funds are formed by:

- money received through taxation for purchasing fuels and energy;
- voluntary contributions of legal and private persons;
- other contributions not contradicting the legislation.

4. Money received through the federal ax for purchasing fucls and encigy shall be directed 1o
the non-budget energy cthiciency fund of the Federal Euergy Eificicncy Agency.

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

- Funding federai energy efficiency improvement programs in the way dentified in these
programs,

- Partially compensation of the expenses of enterprises and organizations for carrying out
energy efficiency improvement projects, scientific-rescarch and design projects, crealing
protoiypes and large-scale production of equipment, energy efficiency characteristics of
which surpass federal standards and norms by more than 20 pereent.

Center for Evergy Efficiency (CENER

6. Partial compensation of the expenses of the caterprises shall be made from the fu
exclusively in the following ways:

- Up 10 50 percent compensation of the main part of the lvan taken by tie enterprise fic
a financial instituiion for carrying oul an energy efficiency project,

- Preliminary payment 1o the financial mstitution of the loan interest (providiug u
payment does not exceed the loan itseli) if the loan was taken by the enterprise for u
purpose of carrying out an energy efficiency project.

7. Partial compensation of an cnterprise's expenses is provided only on the condition that:

The expenses for an encrgy efficiency project are incurred after this Law had come in
effect;

- The loan for implementation of an encrgy efficiency project was aken afier this Law I,
come into effect;

- The enterprise has never before received any financial or tax poiviledges for this projec

- The financial institution which has provided the loan, agrees (o give back whe interest pu
in advance by the energy elficiency fund for utilization of the loan, or a part of the loas
in case the enterprise does not follow its obligations;

- The enterprise provides a confirmation from the financial institution for using the loa
with the particular purpose of carrying out an energy efficiency project;

- The enterprise which implements the project guarantees that the project will function n
less than | year;

- The enterprise presents documents containing the results of an energy spection of th

' enterprise or a slandard of the enterprise for equipment or technology which are subjed

lo modification in the course of an energy efficiency project implementation.

8. Not Jess than 30 percent of the funds used for pantial compensation of enterprises’ expense
for carrying out encrgy efficiency projects shall be directed o small business.

9. Under the aegis of the FEEA there will be the Consulting Counsel which unie
representatives of the Fuel and Energy Depariment, Finance Deparunent, Ecology and Natura
Resources Departinent, Industry Department, Science, Higher Education and Technical Polic:
Department, Press and Information Department, as well as representatives of Regional Agencies
enterprises, scientific institutions and non-government organizations.

10. The tasks of the Consulting Counsel include holding public seminars on drafts of fedeia,
budgets, ratifying ithe federal budget, and also ratitying the annual feport of the Federal Agency
10 the Head of the Government.

I1. The FEEA shall annually present to the Head of ihe Government of the Russian Federanon

a report of its activities which must include:

- Assessment of energy efficiency improvement achieved with the help of federal program,
and projects financed by the non-budget Fund;
The number and characienstics of programs and project participants which were financed
by the non-budget Fund;

- Financial report descnbing use of funds throughout the year;

- Recommendanons for further impiovement of the Fund's activ jues

The annual report of the Fund shall be available (o the public.
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Anticle 3. The Federal Encrgy Commission.

1. Under the acgis of the Supreme Soviet (or the Government) there will be the Federal Energy
Commission (FEC).

2. The FEC Chairman and members shall be appoinied by the Supreme Soviet (or by the Head
of the Government). The Chairman exercises control over the everyday activitics of the
Commission and is responsible for the results.

3. The FEC consists of six people and the Chaitman. The FEC membess are nominated for four
years and can only be relicved by the Supreme Soviet (or the Head of the Government).

A person who is receiving or has received any income from cnergy supply companies during the
last two years cannot be appointed Chairman of a member of the Commission. Nor can a person
be appointed who has close relatives working for or profiting from energy supply companies. For
carrying out the everyday activities of the Commission, an administrative body will be forined,
the structure, personnel and estimate of operational expenses for which will be ratified by the
Supreme Soviel.

4. The FEC activities are funded from the state budget.

5. The funclions of the FEC are to:

Develop, improve and control compliance with the rules goveming consumers connected
to sources of electricity-, heat- and natural gas supplies;

Provide licenses for construction of energy facililies that are likely 1o change the water
balance of more than one region of the Russian Federation;

- Provide licenses for construction of transmission grids that cross morc than one region
of the Russian Federation;

- Provide licenses for construction of natural 8as and oil pipclines that cross more than one
region of the Russian Federation;

- ldentify rates and payments for interregional delivery of electric power, heat and natural
Bas,

- Determine the procedures and rules for providing licenses for construction of energy
facilities on the territories of regions;

- Develop rules and recommendations for identifying rates and payments for energy, heat
and natural gas consumption for the regional energy commissions including elaboration
of the rates and payments system for encouraging implementation of energy efficiency
programs by energy supply companics; :

- Develop recommendations for the regional encigy commissions on procedures for

development plans, when the state possesses the controlling block of shares, both energy
efficiency projects and energy facilities construction projects on an equal basis; criteria
for projects selection which allow coverage of the additional energy necds with minimal
expenses; economic methods for encouraging energy supply cumpanics 10 invest in energy
efficiency projects.

Center for Energy Efficiency (CENEf)

6. The FEC Chairman must organize public seminars and examinations by experts with
patlicipation of all interested parties before ratification of any normative documents or licenses
developed or put out by the FEC.

7. The FEC Chairman has a right to obtain all the necessary informiation from any authorities,
as well as from any cnergy supply company free of charge. Independent encrgy supply
companics may provide free information for only two inquiries made by the FEC Chairman per
calendar year.

Tide 1§, Regional State Energy Efficicncy Management Bodies.
Article 4. Regional Energy Efficicncy Agencies.

1. There are Regional Energy Efficiency Agencies (REEA) in the state management bodics of
republics of the Russian Federation, regions, districts, autonomous regions, and the cities of
Moscow and St. Petersburg.

2. The funds of REEA are not part of the budget or other funds, have a particular purpose and
are not subject lo seizure.

3. The functions of Regional Energy Efficiency Agencies are 1o

- Participate in development and implementation of regional elements of federal encrgy
efficiency improvement programs;

- Develop regional energy efficiency improvement policy in all spheres of the economy by
improving regional legisiation and developing regional programs;
Implement, fund and control implementation of regional energy efficiency programs;

- Identify the cost-effective energy conservation polential in the region and develop
recommendations for maximal achievement of this potential;
Develop and improve an institutional mechanism for effeclive implementation of energy
efficiency policy; :

- Develop within its jurisdiction and improve an economic mechanism to encourage
programs and projects for improving eneigy efficiency in the region;

- Coordinate regional and local authorities efforts 1o develop and pursue energy efficiency
policy;
Plan, organize and coordinate scientific-rescarch and design activitics on encrgy efficiency
improvement;

- Develop and improve a system of cotlecting  objective information on energy
consumplion.

Article 5. Funding the Regional Agency Activilies.

‘The regional tax for fuels and energy purchasing is directed to the non-budget energy
conservation fund of the Regional Agency.

Arucle 6. Regional Encrgy Commissions.

1. Each Regional Energy Commission (REC) must include ai least one representative of the
Regional Agency.

1



2. Regional Energy Commissions, guided by the FEC recomimendations, will idenlify the rates
and payments for electric energy, heat and natural gas use. Regional Encrgy Commissions have
a right 10 make alterations in the FEC recommendations if the rates include the expenses of
energy supply companies for implementation of energy elficiency improvement projects, and
possible Josses caused by sale reduction are cumpensated.

3. REC will develop the documents for energy supply companies' presentation of their
development plans and the procedure of review and ratification of these plans on the base of
methodical recommendations of FEC. Within a year after this Law comes into effect, any such
plan must include a demand management program with a section on increasing energy efficiency
by the consumers of an energy supply company. Plans of mecting encrgy demand on the territory
served by the company by both demand management and energy efficiency improving on the one
hand and encigy facilities construction on the other, are necessarily followed by expense
assessments obtained using methods developed by REC.

4. In order 1o reflect the ecological cost of increasing electricity production,
heat and natural gas supply, assessments of expenses for projects involving tnergy resourse
production, REC can increase by 10-30 percent for projects that improve energy efficiency.

5. The main critcrion for an energy supply company's final development plan is the lowest cost
combination of demand management programs and energy production projects needed to meet
energy demand.

6. The REC Chairman must hold an examination by experts and public scminars on energy
supply company development plans with participation of all interested parties.

7. REC will not provide licenses for construction of energy facilities if they are not included in
an energy supply company's development plan that has been ratified by the REC.

8. The REC Chairman has a right to prompily receive al necessary information from any
regional authorities and energy supply companies free of charge. Non-governmental encrgy

supply companies must provide free information for only two inquiries from the REC Chairman
per calendar year.

Tide Ll). Federal Encrgy Efficiency Programs.
3
Article 7. General Principles of Development, Ratification and Linplementation of Federal

Programs for Energy Efficiency Improvement.

1. Basic cooperation among the Federal Agency and Regional Agencies is mplemented in the
process of developing, implementing and monitoring federal energy efficiency programs.

2. Federal programs can be initiated by the Supreme Soviet, the Federal Government and
regional authorities.

3. The Federal Agency develops: methods for developing regional sections of programs,
conducting energy inspections; financial analysis of programs included in the project; critena for

12

Cenier for El'lcruy Efficicncy (CENER

sclecting these projects; procedures for review and ratification of regional sechions ot the
prograny, and conditions for funding.

4. Each regional section of the federal program is financed in the proportions agieed upon belor
from the funds of the Federal Agency and the Regional Agency which has prepared the plan. Th
share of the Federal Agency should be not less than 50 and not more than 80 percent.

5. The Federal Agency provides assistance to the Regronal Agencies i prepanng projects b
regional sections of the program, developing normative and legal documentation necessary 1o
implementation of the federal program, and annual reports on the status of the federal program

6. The Federal Agency can provide subsidics to the Regional Agency for traing w
certification of the people making energy inspections in an amount not exceeding 5 percent «
the federal funding of program's regional section.

7. The FEC Director shall not consider an application for funding the regional section of
program if it lacks :

- The necessary information identified in the recommended methodology for developing th.
regional section of the program;

- Assent 1o follow the recommended methodology developed by ihe Federal Agency fo
implementing the program and requirements for bookkeeping; ’

- An inventory of organizations to be involved in implementing the regional section of the
federal program;
Assessment of the expected cost effectiveness of the utilization of the funds provided by
the Federal Agency.

8. The Regional Agency must keep separate registration of the funds received from the Federa
Agency for implementating regional sections of the federal programs and make the record:
available to representatives of the Federal Agency.

9. The Federal Agency can not directly implement projects on federal programs in the region:
which it has financed for implemeatation of the regional sections of federal programs. It only
has such a right in case the regional authorities refuse to participaie in the federal program.

10. The Regional Agency shall provide annual reports (o the Federal Agency Director on the
results of implementation of the regional section of the federal Program in a format determned
by the Federal Agency.

11, The Federal Agency Director shall provide annual reports 10 the Supreme Soviet and the
Head of the Government on the status of the federal program implementation in a format
determined by them.

Article 8. The Federal Energy Efficicacy Improving Program in Educational and Mcdical
Institutions,

1. The Supreme Soviet considers that:
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Educational and medical institutions are large energy consumers;
- Cost growth for supplying them with energy is a great burden on federal and regional
budgets, limiling possibilities for funding main activities;
- There is significant energy cfficiency potential in educational and medical institutions;
- In order 10 realize this potential, the state must provide financial assistance.

2. The goal of this section of the Law is 1o identify the procedures 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. Within 180 days of its formation, the Federal Agency must develop and present to the
Consuliing Counsel methods of developing regional sections of this Program which must include:
factors to be considered when identifying project priorities; criteria for selection of medical and
educational institutions; descriptions of typical encrgy efficiency improving measures; criteria
for selection of institutions to be involved in implementation of the projects; and methods of
encrgy inspections.

These methods should be ratified by the Consulting Counsel, after which they should be sent 1o
the regional authorities to develop the regional sections of the Program.

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

a) The results of the preliminary energy spot check identifying the region's cuergy
efficiency potential in accordance with the methods developed by the Federal Agency;
b) Recommendations for energy efficiency improving project types with an assessment
of implementation expenses;

¢) A program for providing educational and medical institutions with devices for energy
consumption control and regulation;

d) A list of organizations to be involved in implementation of the projects;

¢) Guarantees for selection on an equal basis of projects (o be included in the regional
section of the Prograin;

f) Kdentification of funds for the regional programs 1o be directed from the Federal
Agency funds;

8) Guarantees for the projects' implementation and effective utihization of federal funds.

5. The Federal Agency must armange examination of each regional section of the Program by
independent experts within 60 days after its presentation. If the’ tegional scction mects the
requirements of Article 4, it is ratified. If not, within 90 days, the Head of the regional
authorities should present a new version of the regional section of the Program.

6. Applications for funding the regional sections of the Program can be made once u year ‘They
should be followed by an information inventory, identifiecd by the Federal Agency in
“Methods...". A report on the follow-up of examination by independent experts and public
seminars on the regional section of the Program held by Regional Agencies should be attached
to each application.

7. No region can recieve more than 10 percent of the total funds provuded by the Federal Agency
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for financing this program. The share of the federal funds for financing the regional section of
the Program must not exceed 60 percent of the total regional section cost. When distributing the
Federal Agency funds among the regions, 80 percent is distributed depending on the number of
the population and climate; 10 percent depending on the supply of energy carrier in the region
and prices for it; and 10 percent depending on the regional budgets.

8. Federal financing of a regional section of the Program will be terminated if the Federal
Agency finds  that utilization of the funds does not correspond to the purposes and tasks
wentified in the application for the Program financing. If any violation appears, the Federal
Agency Director shall inform the Head of the Regional Agency that funding may be cut off and
then holds seminars to single out reasons for violations. When it is done, funding is terminated
and may only begin again afier the violations are eliminated.

9. Each recipient of this Program's funds should keep separate cost accounting, present annual
reports on implementation of the Program projects, and make the ledgers and financial
documents available in accordance wilh the rules determined by the Federal Agency.

10. The Federal Agency Director shall annually present a report to the Supreme Soviet and the
Government that must include:

- An assessment of the energy saved due to the Program;
An assessment of the estimated energy savings in the course of further implementation
of the Program;
An assessment of the Program's cost effectiveness;

- Guidelines for Program improvement.

Arucle 9. Federal Program “Top Ten Industrial Projects”.
I. The Supreme Soviet has stated that:

Energy efficiency in Russian industry is much lower than that in developed industnal
countrics in the West;

- Energy inefficiency, along with price hikes for energy, decpens the economic crisis and
limits competitiveness of Russian goods on the world markets;

- There is a significant energy efficiency potential in the Russian industrial sector;

- Practical sealization of a significant part of this potential is possible with minimal
expenses,
Demonstrating  possibilities, economic, social, ecological and other advantages of
improving energy efficiency requires federal support.

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

To demonstrate that energy efficiency measures can result in significant economic, social
and ecological benefits in a short time period with minimal cost to consumers;

- To demonstrate that improving energy efficiency is much cheaper than expanding
capacity;
To attract the auention of regional decision-makers and industry, as well as the public 10
the favorable economic, ecological and social consequences of improving encrgy
efficiency; and

i3



- To encourage industrial enterprises to implement energy efficicncy projects.

3. Within 180 days afier this Law comes o cffect, the Federal Agency should develop and
present for ratificalion by the Consulung Counsel methodological recommendations for
developing regional sections of this Program. These recommendations shall identify:

- The procedure for informing industrial enterprises of the competition for the ten best
energy efficiency projects;

- The procedure for presenting applications for participation in the conipetition;

- Criteria for selecting judges for the competition;

- Methods of financial analysis for the projects;

- Criteria for selecting projects for funding;

- Conditions of the projects' funding;

- Conditions for using the results of the implemented projects in inforination and education
programs.

4. Within 30 days afier the ratification of the methodolugical recommendations by the Consulting
Counsel, Regional Agencies should organize a competition of industrial projects. Within 90 days
after the competition begins, the competition jury starts working, considers the presented projects
and chooses the top ten projects.

5. Regional Agencics present applications to the Federal Agency for funding the regional section
of the program based on the jury's decision. A report on the decision of the jury shall be
attached to'this application.

6. The Federal Agency can refuse an application if the economic effectivencss of the projects
submitied are significantly lower than that of projects in other regions. If the application is
refused (with a suitable explanation) the region has a right 1o hold another competition on its own
account.

7. The selected projects must be funded with S0 percent federal funds, 20 percent Regional
Agency funds and 25 percent the enterprise which has initiated the project.

8. Not more than 20 percent Federal Agency funds for federal programs and not more than 20
percent of the yearly budget of the Regional Agency can be granted any one. No region can
receive more than 10 percent of the funds provided by the Federal Agency for funding this
program.

9. Funding of any regional section of the program will be tenninated if the Federal Agency finds
that unlization of the funds does nut correspond 1o the purposes and provisions identified in the
Program funding application. If any violations are found the Director of the Federal Agency
informs the Head of the Regional Agency that funding may be halied, holds seminars o examine
the reasons for the violations and identifies the means of bringing themn in compliance. Afier it
is done, the funding is cut and can only begin again when all violations have been eliminated.

10. Each recipient of federal funding for a particular program shall keep separate accounting of
the expenditures and make the ledgers and financial documents available in accordance with the
rules determined by the Federal Agency.

n 5
1. The Federal Agency determines the form in which Regional Agencies annually present to i

feports on the results of the Program’s implementation.

12. The Federal Agency Director annually presents a report 1o the Supreme Soviet and the
Government that shall include: an assessment of the energy saved in the course of the Program,
an assessment of the cost effectiveness of the implemented projects; a list of announcements in
the central and regional mass media (including those on TV and radio) conlaining the experience
gained through the projects; a list of educational programs and seminars that used the informaton
obtained in the course of the projects; and the guidelines of improving the program "Ten Top
Industrial Projects”.

Article 10. The Federal Buildings Energy Efficiency Program.
1. The Supreme Soviet has stated that:

- The federal government is one of the biggest energy consumers;

- Fedcral buildings' energy supply expenses are quite large and continue to increase;

- There are good opportunities for revealing energy cfficiency poiential in these buildings
at minimal expense;

- lmproving energy efficiency in these buildings will have a good effect on the federal
budget by reducing federal government mainienance expenses and deinonsirating the
advantages of energy efficiency in Russia.

2. The purpose of this section of the Law is (o define the preparation procedures and mechanisims
for implementing energy efficiency improving Program in buildings belonging o the Federal
Government.

3. All the departments of the federal government are required 10 reduce energy consumption by
not less than 15 percent per square metre in federal buildings in the period 1993-2000.

4. Within 90 days afier this Law comes into effect, the Federal Agency must delermine the
methodology each scparate depariment must use for developing energy cfficiency-improving
programs for their buildings. R

5. The hcad of each department shall, within six months afler this Law comes into etfect,
develop and present to the Federal Agency a program for realization of this goal. Thts program
shall include:

Holding energy inspections in federal buildings;

Identifying a list of basic measures for fulfilling this mandate at minimum cost;
Identifying a list of organizations to be involved in energy efficiency programs in e
buildings belonging 1o the federal government;

Identifying a schedule for supplying federal buildings with energy consumption control
and regulation devices and the ume for complete transition 1u payments for heating based
on heat meters' indications;

Application for funding the program from the Federal Agency funds.

6. For providing consulting assistance in implemenung this program, the Federal Agency shall
organize a working group. The working group will pravide ethodological recommendations for
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developing the departnental sections of the program, for carying out encrgy inspections and for
giving the conclusions for projects presented by the federal departments and for reports on

implementation of these programs.

7. Within 30 days afier a federal department presents an energy efficiency program for the
buildings in its possession, the Federal Agency must give a decision on it. If the decision is
positive, funding of the program may begin. 1f the decision is negative, the Head of the Federal
department must present a revised version of the program to the Federal Agency within 60 days
after receiving this decision. ‘

8. The amount of money directed to the federal buildings energy efficiency improving Program
cannot exceed 10 percent of the funds directed by the Federal Agency to financing the federal
programs. 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 1o a federal department in a financial year that are equal
1o the cost of the energy saved due 1o implementation of this Program remain in possession of
this department and will be distributed in the following proponions: 60 percent for financing
primary activities, 10 percent for providing bonuses to the staff of the deparunent which has
participated in implementation of the Program; and 30 peicent for funding additional encrgy
efficiency projects in the buildings belonging to the department.

10. Federal departments must annuvally present written reports 10 the Federal Agency descnbing
results achieved in the course of the Program. These reports should contain: an assessment of
the energy saved with the help of the energy efficiency Program; an assessment of how well the
measures acheive the Progran: 1.::gets; an assessment of the cost effectiveness of the Program;
and guidelines for Program uuprovement.

11. The Federal Agency Director annually presents a report on the status of Program
inplementation to the Supreme Soviet and the Head of the Govemment. The report should reflect
the degree to which the Program target was achieved, a comparison of the cost for
implementation of energy efficiency projects in different deparuments, and an analysis of and
proposals on guidelines for improving the programs and improving methods of expanding and
implementing the programs.

Article 11. The Federal Program for Improving Encrgy Efficiency in Fransport.
Within a year after this Law comes into effect, the Federal Agency, in couperation with other
interesied departments, must develop and present to the Government of the Russian Federation

a Federal program for improving energy efficiency in transport.

Article 12. The Federal Program for Recycled Resources and Waste of Encrgy lensive
Production Utilization Improving.

Within a year after this Law comes into effect, the Ministry of Industry, in cooperation with the

Federal Agency, must develop and present to the Government of the Russian Federation a
Federal Program for improving utilization of recycled resources.
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Article 13.  The Federal Program for Scienlific Rescarch and Design Activities on Encigy
Efficiency.

Within a year after this Law comes into effect, the Federal Agency, in cooperation with oiher
interested departments, shall develop and present to the Govemment of the Russian Fedeation
the Federal program for scientific, research and design activities concerning energy efficiency.
A ihrec year Program shall be developed consisting of the tasks for the first year and prognosis
for the two years to follow.

Title 1V. Energy Efficiency Standards and Certification,
Article 14. Energy Efficiency Standards System.

1. The Supreme Soviet considers that one of the most promising guidelines for energy cfficiency
is standardization and centification of energy indexes for equipment and technologies to bring
them into line with state requirements for energy efficiency.

2. The goal of energy efficiency standardization and certification is to improve the
organizational, methodological, normative and technical base, as well as organizational,
normative and technical infrastructure for energy efficiency standardization.

3. The energy efficiency standardization system is a part of the Federal Standardization System
of the Russian Federation. The Standardization Systemn includes the federal, deparimental,
republic and regional standards; and construction norms and rules ratified by the Federal
Committee for Standards and Certification and the Federal Committee for Construction of the
Russian Federation; and standards of enterprises and of scientific, technical and engineering
entities, which are directly or indirectly connected with energy consumption and energy
efficiency.

Energy efficiency standards and normative documents set norms, rules, propositions,
requirements, a mandatory certification system while designing, manufaciuring, constructing,
reconstructing and expanding, and technical retrofitting energy consuming equipment and
technologies.

Energy efficiency certification is carried out with the purpose of bringing energy indexes of the
equipment into line with regulatory requirements identified in the standards and norimative
documents.

The certification system ratified by the Federal Commitice for Standards and Certification and
the Federal Committee for Construction of the Russian Federation identifies the rules for the
testing procedure necessary 1o carry out estimation of the conformity of the energy consuming
equipment and technologies indexes to the norms. This results in the release of a document
/energy certificate, license/ on registering and future compliance.

4. The objects of energy efficiency standardization are indexes of energy consumption by
equipment, transport and technologics, heating, cooling, air conditioning and veniilation,
appliances, as well as insulation indexes of buildings and constructions and heat pipings, and
methods of controlling these norms.



5. Funding of energy efficiency standardization on application of the Federal Agency is carried
out fron the funds of the Federal Agency, if there are no other sources sct oul in the application,

Anticle 15. Procedure for Standards Development.

1. The Federal Agency Director must annually present 1o the Chairman of the Federal Committee
for Standards and Certification of the Russian Federation and the Chairman of the Federal
Committee for Construction of the Russian Federation an application for inclusion in the federal
standardization plan, containing:

- an invenlory of the equipment for which stale energy efficiency standards should be
developed,

- an inventory of the equipment for which the present federal standards regulating energy
efficiency requirements shouid be modified;

- an inventory of technologies for which federal standards regulating energy efficiency
requirements should be developed;

- an inventory of technologies for which the present federal standards regulauing energy
efficiency requirements should be modified;

- an inventory of organizational and methodological state standards projects including
improvement of energy efficiency tetminology, methods of testing and calculating indexes
characlerizing energy efficiency; ways of including energy cfficiency indexes in the
project, operation, and maintenance  documentation; proposals  on  normative
documentation classification; requirements for the composition and comtents of the
normative documeniation.

2. These inventories should be foliowed by grounds for developing state standards including
grounds for scheduling and conditions for their implementation, as well as grounds for the
expected energy saving and economic effecis for their implementation.

Each inventory should be followed by a project of corresponding standards, prepared at the
initiative of the Federal Agency, as well as protocols for the examination by expents and seminars
held by the Federal Agency on these inventories and standards projects.

The presenl normative documents on technologies,insulation of buildings, constructions,
equipment, heal pipings are subject o revision within three years after this Law comes into effect
in the direction of increasing the level of insulation and heating, ventilation and cooling
efficiency, first of all, by implementation of an energy concepl according to which insulation and
energy characteristics of an object as a unique energy system are standardized.

3. Within 90 days before presenting the inventories to the Foderal Commitee for Standards and
Certification and the Federal Commitiee for Construction of the Russian Federation, the Fedecal
Agency Direclor must provide an opportunity to all interested paities 10 gel acquainted with these
inventories and projects of the corresponding state standards, suggesied methods of calculating
and carrying out lests, ways of reflecting energy efficiency indexes in the expecied, operation
and maintenance documentation, means of labeliing, and present commeits on the standardization
prajects in written form.

4. 45 days before presenting the inventories to the Federal Commitice for Standards and
Cerufication and the Federal Comminiee for Construction of the Russian Federation, the Federal
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Agency Director must organize public seminars and provide an opportunity for parucipation
them to all interested parties.

5. The Federal Committee for Standards and Certification and the Federal Commitiee fos
Construction of the Russian Federation develops and ratifies the normative documentation
regulating:

- The nomenclatura and levels of energy etficiency indexes;

- Norns, rules, propositions and requirements for calculating encrgy efficiency indexcs;

- Normative, technical and measure base of the energy indexes conirol and methods »f
carrying out tests for stating the conformity of the equipment or lechnology characterisucs
(o the normative energy requirements;

- Requirements for the organization, order, rules, procedures and methods of the
information service and providing normative documentation on the standards regulating
energy efficiency ;

- Rules for incorporating energy ellficiency indexes in the project, operation and
maintenance documentation; h
rules for incorporating the requirements tegulated in the standards in products labelling.

6. Federal standards regulating energy efficiency ratified by the Federal Commitiee for Standards
and Certification and the Federal Committee for Construction of the Russian Federation are
obligatory for all kinds of covered products and technologies manufactured or used on the
territory of the Russian Federation including 1hose obained through import.

7. Standards and norms adopted in departmental and regional normative and technical documents
can be obligatory or voluntary. In any case, they must not contradict the federal standards.

Arcle 16. Federal Control of Compliance with Standards.

1. Federal control compliance with the energy efficiency norms identified in state standards is
given to the Federal Committee for Standards and Certification, the Federal Commitee for
Construction, and the Federal Committee for Energy Inspection. In order to carry oul this
function, the Federal Committee for Standards and Certification and the Federal Commitiee for
Construction will undertake certification test centers. A test center can receive a certificate for
testing products and lechnologies for compliance with siale energy efficiency standards if.

- it has the normative and technical base necessary for carrying out tesis;
it pledges 0 carry out tests strictly in accordance with organizational and incthodological
slandards;
it pledges in written form to provide representatives of the Federal Committce for
Standards and Certification, Federal Committee for Encrgy Inspection, Federal Agency
and a Regional Agency the opportunity (o participate in the tests (in the region in which
the center is located) on their first application;

- it pledges in writien form (o make tests for compliance of the equipment or technologies

1o the standards identified by the Federal Committee for Standards and Certification,
Federal Commiuee for Energy Inspection, Federal Agency or Regional Agency within
30 days;

the Regional Agency has held public senunars on praviding the center with a 1est
certificate and the follow-up of the seminars has been presented 10 the Federal Commiuee
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for Standards and Certification.

2. A Recgional Agency, regional branches of the Federal Committee for Standards and
Certification, and the Federal Committee for Energy Inspection have a right to test any product
or technology for which there are federal energy efficiency standards for conformity of their
indexes to the norms identified by the standards.

3. The Federal Commitiee for Standards and Certification must regularly test compliance of
products for which there are federal standards regulating energy efficiency. This must include
honoring requests of the consumers for testing.

4. Nobody has a right to test the same type and size product manufactured, repaired or sold by
the same legal person more often than twice in a calendar year.

Article 17. Energy Efficiency Standards for Enterprises.

1. With the purpose of encouraging energy efficiency improvement, there are requirements
regulating energy efficiency in the standards of enterprises.

2. The Federal Agency, in cooperation with the Federal Commitice for Standards and
Centification, must issue meihodological recommendations for developing encrgy efficiency
requirements in the standards of enterprises within 180 days afier this Law comes into effect.
These methods should be sent to all Regional Agencies. These methods must become an
obligatory amendment to any set of documents sent o enterprises and organizations 1o involve
them into federal and regional energy efficiency programs.

3. An enterprise must use these methods to prepare proposals conceming a company encrgy
efficiency standard. This proposal is coordinated with the Regional Agency and the regional
branch of the Federal Committee for Energy Inspection and is regislered in the regional branch
of the Federal Committee for Standards and Centification.

4. The energy efficiency standard of an enterprise is valid for thiee years, after which it is
subject Lo revision. Energy efficiency requirements identified in the standards of enlerprises are
a basis for an assessment of the effectiveness of the measures on improving cucrgy efficiency.

Anticle 18. Certification of Energy Efficiency Indexes.

1. Each product or construction object subject 1o federal standards and normative documents must
have a certificate of compliance proving that its energy consumption indexes mect the norms and
slandards, taking into consideration the region of operation and other factors af fecung energy
consumption. The nomenclatura of products and construction objects which are subject 1o
obligatory certification must be stated in the standards.

2. On the federal level, energy consumption certification is regulated by the legisiation,
controlled by the Federal Agency, and carried out by Regional Agencies.

3. The Regional Agency organizes testing of construction models or objects by cerufication
centers, estimales and confirms correspondence to the standards and normative documents, and

22

Center for Energy Efficigncy (CENED

issues a certificale of compliance or a license for manufacture of a product. If a product or a
construction object does not meet the standards, no license may be issued.

4. Certification of the equipment or technologies for which there are voluntary standurds is
carried out on a volunlary basis. These certificates may be used in adventising manufactured
products or obtaining obligatory licenses for production of new equipment, implementation of
new technologies, and manufacturing of new products or economic benefits from management
bodies (ministries, local authorities).

Title V. Economic Mechanisins for Encouraging Energy Efficiency.
Article 19. Federal and Territorial Taxes for Purchasing Fucls and Energy.

1. With the purpose of encouraging energy efficiency, there are federal and ternionial taxes for
purchasing fuels and energy which are paid by enterprises, organizations and institutions
regardless of property type, departmental possession and organizational and legal forms, as well
as private persons purchasing fuels and energy. The tax is identified in percentage of the fucls
and energy price:

federal tax - 0.3
territonal tax - 0.7

2. The exact amount of the taxes shall be identified by the Government of the Russian Federauon
and the governments (authorities) of the republics, regions, districts, autonoumous districts of
the Russian Federalion, and the cities of Moscow and St.Petersburg.

3. The tax is included in the retail price of fuels and encrgy and is separately recorded by encigy
supply conipanies.

4. Enterprises and organizations exporting fucls and energy from the Russian Federation must
make deductions from the hard currency received for sclling fuels and encrgy to the non-budget
fund of the Federal Agency in the amount stated by the Government of the Russian Federauon
according to the tax rates for selling fuels and energy.

5. Every three months energy supply companies must transfer the money received from taxes for
purchasing fucls and energy from the consumers in the region 10 the non-budget funds of the

Federal and Regional Agencies.

6. The money received from taxes for purchasing fuels and energy are only 10 be used for goals
identified i Article 2.

7. The Federal Taxation Commitiee of the Russian Federation exercises control over paysment
of the tax for purchasing fuels and energy and the time limits for payment to the energy
efficiency fund.

Article 20. Depreciation Benefits.
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For encrgy consumption control and segulation devices, the depreciation period s -slu.)rlcr‘
Therefore, the Government of the Russian Federation submitted by \he Energy Efficiency
Agency, within 180 days afier the Federal Agency is created, raliﬂgs the invcmgry qf devices
for energy consumption control and regulation, the nosm of depreciation deductions identified
with consideration of the lifetime of these devices equal to one year, and also the inventory of
energy efficicnt equipment types and devices with a shont depreciation period.

Article 21. Federal Financial Support for Energy Efficiency Projects.

Federal financial support for energy efficiency 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 private persons are not subject to taxation.

Anticle 22. Value-added Tax Benefits.

The value-added 1ax rates are 50 percent lower for products with energy efficiency characteristics
exceeding the federal energy efficiency requirements by 20 percent. This benefit is provided by
the Government of the Russian Federation upon presentation of a federal standard certificate,
providing the certificate was issued or confirmed not earlier than a year before the application.

Article 23. Customs Benefits.

The Federal Agency shall annually prescat to the Government of the Russian Federation an
inventory of products and services which can significantly improve energy efficiency and,
therefore, may enjoy customs benefits, and an inventory of products completely free of customs
duties. To these inventories shall be attached assessments of cost effectiveness of customs benefits
and methods of calculating these assessments.

Article 24.  Encouraging Foreign Investments in Energy Efficiency Projects in the Russian
Federation.

|. Foreign investors implementing energy efficiency projects on the territory of the Russian
Federation have a right, according to the obtained savings of a certain energy carrier, lo:

a) buy an equal amount of the same energy carrier for internal prices;
b) receive a license for exportation of this amount of the same energy carner without

export duties.

2. This license can be sold by the fegal person which has implemented the project o any other
legal person.

3. Within 60 days after its formation, the Federal Agency will develop and coordinate the order
of realization of this right. Then it will prescnt the draft decree for ratification by the
Government of the Russian Federation.

4. To identify the amount of energy saved, a legal or private person having a Federal Agency
certification must carry oul an energy inspection before and after the project implementation, or
to ratify standards of enterprises for energy efficiency technologies for all elements of the
implemented project in the central bodies of the Federal Comumtice for Standards and
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Certification of the Russian Federation before and after project immplementation.

Protocols for encrgy inspections or ratified copies of the standards of enteipnses for cnergy
efficiency of technologies should be presented (o the Federal Agency which must consider them
within 10 days. If the decision is positive, the Federal Agency issues a cestificate confirming the
energy savings of the project implemented by a foreign investor.

Tide VI. Energy Inspections and Encrgy Consumption Registration.
Article 25. Energy Consumption Registration.

L. Regional energy commissions in cooperation with Regional Agencies within six months afier
this Law comes into effect, must consider and ralify a plan of providing all legal persons who
are energy buyers with energy consumption registration devices and identify a date from which
the amount of purchased energy is identified as indicated by registration devices.

2. The required minimum for registration devices for different categories and groups of
consumers is identified by the central and local branches of the Federal Comumittee for Encigy
Inspection.

3. The ruies of installation of registration devices, certification, the commercial discount and
reading the indications are developed by energy supply companies and ratified by the Federal
Commiitee for Energy Inspection and the Federal Committee for Standards and Ceruification of
the Russian Federation.

4. Each Regional Agency within a year after its formation, must develop and implement a
program for identifying possibilities for and the cost effectiveness of registration devices and
heating consumption regulation devices, and also methods of payment for heating supply for:

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

5. It is forbidden to collect payments for heating by indications of registration devices in case
the residential consumer is not equipped with a heating energy consumption regulaton devices.

Artticle 26. Encrgy Inspections.

I. Within six months after this Law comes inlo effect, the Federal Comminee for Encrgy
Inspection shall develop the inspection form and methods of evaluating energy efficiency at the
inspected object.

2. During regular inspections by the Federal Conunittee for Energy Efficiency its auditors must
fill in this protocol. It can contain recommendations for eliminaling the violations of the
standards for energy efficiency, and also imposing fines in accordance with the procedures
determined in these standards and other normative documents.

3. The director of the enterprise signs the protocol together with the inspector of the Federal
Committee for Energy Inspection and has a nght, if he does not agree with the

recommendations, to write down a special opinion. If the director of the enlerpine refuses o
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sign the protocol, it is signed by the inspector alone and an explanation of the refusal is attached.

4. The inspector of the Federal Committee for Energy Inspection must leave one copy of the
protocol at the enterprise. Another copy must be given 10 the Head of the Regional Agency.

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

6. A year after this Law comes into effect, legal persons interested in revealing and
implemenling measures for improving energy efficiency can make an order for energy inspection
which can only be carried out by legal or private persons which have received certificates from
the Regional or Federal Agencies.

Article 27. Federal Examination by Experts of the Encrgy Efficiency Projects.

1. Preliminary, pre-project and project documents on the objects to be constructed on the
territory of the Russian Federation are subject 1o obligatory federal examination by experts.

2. Under the aegis of regional Agencies there are groups of federal energy efficiency experts.
Tasks, funcuions and powers of separale sections of the examination are identified by the
Provision on the federal energy efficiency examination by experts developed by the Federal
Agency and ratified by the Russian Government.

3. Experts must review federal examinations for ali legal and private persons. A negative
conclusion of the federal energy efficiency examination by experts provides grounds for re-
developing projects in accordance with the review of the examination by expents.

lmplementation of projects on construction and reconstruction of objects without a positive
conclusion of the federal energy efficiency examination by experts is forbidden.

Tide VU. Education and Personnel Training.
Article 28. Compulsory Teaching of the Basics of Energy Efficiency.

1. To ensure the minimal knowledge necessary for the formation of encrgy efficiency skills, in
all secondary and high schools, regardless of their specialization, it is necessary 1o introduce
obligatory teaching of the basics of energy efficiency as a part of the course "Basic Ecological
Knowledge and Culture”.

2. The Federal Agency, Ministry of Education and Ministry of Science, High School and
Technical Policy must develop educational programs and text-books and organize personnel
training within a year after this Law comes into effect.

Arlicle 29.  Regional Educational Programs and Piograms for Increasing the Level of
Professional Knowledge.

1. For implementation of educational programs and programs for unproving professional skills
of the leading workers and specialists in the field of providing enterprises and organizations with
encrgy and holding seminars and conferences, each regional Agency, within a year after its
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formation, forms a department with the following functions:

a) developing and implementing regional education programs and programs fur mnproving
professional skills of the leading workers and specialists in the field of providing
enterprises and organizations with energy;

b) organizing demonstrations of energy efficient technologies and equipment;

¢) organizing information services on energy efficiency for energy consumcrs in the
region.

Within a year afier this Law comes into effect, Regional Agencies must develop a plan for
certifying people responsible for providing energy 1o enlerprises and organizations for knowludge
of the basics of energy efficiency. Such certification is made every three years.

Title VIIL. Intemational Cooperation in Improving Energy Efficiency.
Article 30. Participation in International Cooperation.

The Russian Federation takes measures for developing and strengthening mutually profitable
complex international cooperation in improving energy efficiency both in relations 10 individual
countries and by taking part in the activities of international organizations. The Government of
the Russian Federation creates most favorable conditions for mutually profitable exchange of
energy efficicnt technologies, as well as participation of Russian specialists in international
projects of developing such technologies.

Anticle 31. Foreign Investments Insurance.

To auract foreign material and financial resources, advanced foreign techniques and technologies,
and management experience 1o the abjects connected with energy efficiency on the territory of
the Russian Federation, along with the current federal guarantees the following order of the
above-mentioned foreign investments insurance is sel.

Foreign investors, whose material or intellectual investments allowed to improve encrgy
efficiency on the teritory of the Russian Federation and who signed an insurance agrecment with
the Multilateral Agency for foreign investments, have a right 10 apply to the Federal Energy
Efficiency Agency of the Russian Federation for compensation of the insurance contribution
value in accordance with the above-mentioned agreement. The foreign investors must present all
the necessary documentation to prove the improvement in encrgy cfficiency that they claim.

Within 90 days afier the application of the foreign investor, the Federal Agency must cither
compensate the investor the value of his insurance contribution, or give a motivaied explunation
why such compensation is impossible. The amount of the compensation must not exceed the
actual cost savings received from the encigy conservation measures. The mnsurance contnbution
compensation is made in the currency paid by the investor. The insurance comnbution
compensation is free of charge and does not bring out any changes in property rights on the
insured investinenls.

27



v

Article 32. Intemational Cooperalion in the Ficld of Standartization.

Within a year after this Law comes into effect, the Federal Committee for Standards and
Certification must develop a program for harmonizating the federal system of energy efficiency
indexes standardization with progressive international, national and regional standartization
system of other countries, and also develop procedures of mutual ratification of the certification
results.

Atticle 33. Analysis of Interational Cooperation Effectiveness.
The Federal Agency shail annually present to the Government of the Russian Federation an
analysis of the effectiveness of international cooperation and proposals for improving it.

Tide IX. Final Provisions.

Anicle 34.  Observation of Commcrcial Secrecy by Officials of the Federal and Regional
Agencies and Inspectors of the Federal Committee for Energy Inspection.

Otficials of the Federal and Regional Agencies and Inspectors of the Federal Commitice for
Energy Inspection may not use to their own bencfit or make known the data which constitute
commercial secrets of a legal person who takes part in implementing energy efficiency programs
or carries out energy audits.

Article 35. Settling Controversies.

Conuoversies connected with energy efficiency improving activities shall be settled by the coun
or arbitration in compliance with their jurisdiction.

Article 36. Intemational Treaties.
If international treaties of the Russian Federation or the former USSR contain other rules than

those stated in the Law on Energy Efficiency of the Russian Federation, the rules stated in
international treaties take precedence.
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Crarea 28. XommeTeHimd COBeTOB HapPOIHHX IeIyTaTOB XDaes,
odnacTell @ IPYIUX AIMUHACTPATABHO-TEDPUTODU—~
aJBHHX €IFMHWI B OCJAacT® JHepIrocOepexeHHs

Bemenuo COBETOB HADOIHHX IEOyTATOB KpaeB (odgacTeil) m Ipyrax
AIMAHECTPATYBHO-TEPPUTOPNANBHEX EIRHNI B 00JACTH SHeprocOepereHnd
JOIJexaT:

a) KOOPIMHAUMA ¥ KOHTDOJNE NeATeJbHOCTH NpPeNupmATAR ¥ opraHm-
3almit, HaOpaBIeHHHE Ha OCecHevYeHZe DalMOHAJIBHOTO UCHOJNB30BaHUA I
3KOHOMHOI'C DacXOIOBaHWMA SHEPTeTHIeCKIX PeCypCoB B Kpae (odiactm)
I IPyTZEX AIMAEUCTPATUBHO-TEPPUTODPUANBHHX eIWHHIEX;

§) opraHu3alEsa PaspaCoTKE ¥ yTBeDEISHWE IpOrpaMvH sHeprocle-
DPeXeHRA;

B) QopMupoBaHWe MeCTHHX (QOHNOB 3HeproclepexreHEA ¥ OmperneJte-
HUe OOpAIXa (WHAHCHUPOBAHWA HEJEBHX IPOrpaMM OO DAIMOHaJBHOMY HC—
TOJL30BAHMKN ¥ SKOHOMHOMY DACXONOBAHMI 3HEPIeTHYECKUX DeCcypCoB;

I') HaIpaBjeHNe IeATeJbHOCTHW OPelupuATuit, DACIOJOReHHHX Ha
TEeDPUTODUHE KOHKDPeTHOro CoBeTa HAPONHHX NelyTaTOB, 3HE 3aBHCAMOC-
TE OT NX [NOMYMHEHHOCTH, [I0 DA3BATUR MATEPRATIBHO-TEXHEIECKO# 0asH
JHeprocCepexeHns, BHABJEHUK ¥ DeajM3alPll HBX [IOTEHIMAJE,

II) DAcCMOTDPEHHWE BOSMORHOCTA CHUXEHHSA 3HEDIOEMKOCTZ IPONyK-
mz (padoT, YCJAYT) X NPEBJIeYEHRS HETDANMIMOHHHX 3030CHOBIIAEMEX
1 MECTHHX, HeIedWIMTHHX BHIOB TOILIMBA X 3HEPI'WHM IDY PACCMOTDEHUR
IPOEKTOB CONMANBHOTO ¥ 3KOHOMUYECKOT'O DA3BHTHA DET'UOHA;

¢) DODMUDOBEHEE CTPYKTYDH YIPaBJEHAS 3HeDrocCepexReHHeM 3 De-
I'UOHEe ;

X) DAcCMOTDEHHEe BO3MOXKHOCTH ¥ OIpeleJieHHWe [IODPAIKa BBEIeHUA
IJaTH 33 OPaBO HCIOJB30BaHMA IeQUIETHHX TONJEBHC-3HEPIeTHIECKIEX
pecypcoB (Hed@T® ¥ HePTeNDONYKTOB, ra3a I IPYyIEX, NePRIMTHOCTE KO-
TOPHX IJIA NAHHOI'O DEer¥OHa oapeneJiieTcA DEeTZOHAJBHHMA DdHEpPreTdde-
CKEMZ XOMUCCHAMA) ;

3) cOpeleJieHNe NONOJHMTENBHHX YCJOBHY IO IODPAIKY IPEMEHEHUA
aIMIHACTDATEBHHX 7 9KOHOMEYECKEX CaHKIMI] 3a HeDaIOHAJBHOE ZACIOJb-
30BaHWe 7 HE3KOHOMHOE DACXONOBaHWe TOI/MBA X OHEDPIHHd, UCXOIA U3
?0CCAHCKOT0 3aKOHOIATEJNBCTBA.

MecTHHe COBETH HAPOIHHX NEIyTATOB B DAMKaX CBOMX I[IOJHOMOIAH
MOTYT OCYWECTBJATE ¥ HHHe (QYHKIME B 0CJ1acT: 3HEDrocOeDexeHNd,
ge IPOTUBOpedalde POCCRACKOMY 3aKOHOIATEJIBCTBY.

ce T oAl AREF COPY




CraTeA 29. YYHKIMZ HUCIOJHUTEJbHHX ODTaHOB yIDaB—
JeHUs B 0CJaCTX 3HEProcCeDexReHus

1. YYHKIME ACIOJHUTEJBbHHX ODIaHOB ~occhitckoil [Lemepaimum, de-
COyOJ¥K, BXCOAIEX B €€ COCTaB, DeCIyCJMKAHCKUX MUHUCTEDCTB U 3e-
IOMCTB, aIMAHECTpammit KpaeB, cdiacTeit (OKpyros) Poccum, I'. .IOCK!
71 CamkT-lleTepdypra B 061aCTY 3HEPTOCCEDEREHWA IDUBEIEHH B [IOJOR
0 cuCTeMe yIpaBJeHWsA 3HeprocOepexreHmeM Ha QemepalbHOM U DernoHAa.
HOM YPOBHAX.

2. i peaym3aimid IOJOXEHUE HACTOAmMEro 3aKOHa U IDOBEIeHUA
COCYIapCTBEeHHOR 3Heprocoeperawmimel DoJuTREN cos3pawTcd femepanbsH
ODTaH YOPaBJEHUS 3HEDrOoCOepeReHHEM U DETrUOHANBHHE SHEDIeTHUIeCKH
xoMuccuy, X OOJHOMOYUA YCTAHABIWBAKTCA HODMATUBHHME aKTaMU, JT.
PRIGEMHMY COOTBETCTBEHHO [IpaBMTeNBCTBOM POCCHHU, pecOyCimK B ee
CTaBe ¥ MECTHHMM ODr'aHaM#l yIpaBJeHHd.

PAGIBI YI. HALSCP 3A PAIVCHAJEHHM MCICJIB30BAHMEM I
SKCHOMHDM PACXCLC3AHIUEM TOILIIBA 1 SHEPTMA

Crarsa 3C. TocynapCTBeHHHH 3HEPTeTW49eCKUd Ham3op

I, Hanmsop 3a paimoHanbHHM UCHOJB30BaHWEM 4 3KOHOMHHM Dacxo
TOBaHUEM TONJMMBHO-3HEDPIeTHUYSCKAX DECYDPCOB B CTpaHe, BKJAKNYAA 3Ce
BUIOH TOHOJEBE, ODONYKTH X [1epepadoTXy, 3JEKTDUUYECKYHD U TeIJOBYW
3HEPr¥®o ¥ BTODUYHHE 3HEDIODECYDCH, CCyumecT3adAeTcA CCO3IaHHHEM IDH
[I[paBuTeNsCTBE PoccUM ODPraHOM - TOCYIADCTBEHHHM 3HEDreTUYeCcKHM
HaI30DOM, MM eIMHOX CIYROOZ POCCUHM IIC SHEDreTZIECKOMY HAI30DY.

TocynapCcTBeHHHZ 3HepreTHYEecKUR Han3op @MeeT CBoeil 3amavei
06ecHeyuTs COCJPMICHAEe BCeMU OPENNpEATEIMY (00bemWHeHMAMM), Opra
HU3amdAMY ,, YIPeXIeHUAME U TDaxIaHaMy YCTaHAB/JMBaeMOT'O [IODAIKE 4
IPaBUJ IOTDECISHAA TONJIUBHO-3HEDI'eTUYECKUX DECYPCOB [IPH NX IpOZ
BOICTBE, TDAHCIOOPTHUPOBKE, [IepeDadoTKe, IpeolPa3oBaHmd, XPaHEHUH
# OOTDeGJEeHUN, a Taxk®e TpeCOBaHWi X AX DaIMOHAJBHOMY HCIOJIB30Ba
HOD 7 SKOHOMHOMY DACXONOBaHWK C OCA3aTeJBHHM 00e3BDEeRHBAHUEM X
yTU43almel OTXOIORB.

2. OOpexTH, OYHKIMM ¥ OPaBa eMUHOU CJIYROH PoccHM IO SHEpre
THYEeCKOMY HaII30DY Ha DemepaybHOM B DETMOHAJBHOM yDPOBHAX ONpe:ne
HH B [[0JOREHUN O TOCYIApCTBEHHOM 3HEPreTHYeCKOM HaI30De, yTBep-
AINeHHOM [IpaBUTeJBCTBOM POCCHH.

v
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S. JewleHms, IPWHATHE ODIaHAMU eIMHOR CJOYXOH SCCCZm IO 3Her-
PeTUYeCHCOMy HAZ30Dy B DaMKax CBOUX OOJHOMOUM, ONDEINeNEHHHX 3TUM
[donomermem, ABAANTCA OCA3ATENBHHME IJIA ACHOJHEHWS BCEMT BJameas-
UaMy SHePrompoX3BOLANETO W 3IHEPrOMCHOJNBIYRMETO OCODYIOBAHUA B pe-—
coydimKax B cocrame Poccmitckoi Jemepaimm, Kpasgx 7 ofnacTax, T
sockBe u CaHrT-lerepdypre.

4. [Ipzm opraHax rocymapCTBEHHOTO 3HEDIeTHYeCKOTO Ham3opa ne#-
CTBYeT JHEDPTeTHYecKas SKCIepTAsa, padoTammad OO0 KOHTDAaKTHOR cm-
cTemMe. B ee QYMKINN BXOINT IDOBENEHHE SKCHEDPTH3H 9Heprounorpedae—
HAST BO BCeX cQepax IKOHOMAKZ CHJAMM CHEIMANBHHX SKCIeDTHHX opra-
Hu3aIM# Ha QenepanbHOM ¥ DerHOHAJILHOM yDOBHAX. JHEpreTHIecKas 3K- -
COepTV3a OCYWeCTBJIAeTCA BKCOEPTHHME [IONDPA3IEJeHEAMA.

Crarsa 3I. 00A3aTeNBHOCTS T'OCYNAPCTBEHHON 3HepreTH-
98CKOI 3KCIepTN3H

[IpoBenenme rocynapcTBeHHOY 3IHEDreTHIeCKOi BKCIOEDPTH3H B 24CTH
3HeprocOepeReHUs ABNACTCA 00I3aTENBHHM B IDPONSCCE FHBECTAIMOHHOM,
yIpaBJeHIeCKO#, XO3AUCTBEHHOR M IOPYyToit NeATeNBHOCTH, CBS3aHHOR C
noCH4eil, 1epepaCOTKOR, TPAHCIODTEDOBKOR, XPaHEHWeM, IDOE3BOLCTBOM
U ZCHOOJB30BAHNEM TONMBHO-3HEPIreTHIECKUX DPECYDCOB B MATEDUAIBHOM
IDO¥3BOICTEBE U cdepe ycayrT.

[lopAnoK TpOBeIeHUA SHEDIeTEIECKOH SKCHeDTHSH X ee OGBeKTH
OIPEneFINTCA ODraHaMy YIDPABJEHHUS dHepProcoepexeHWeM Ha jelepasb-
HOM ¥ DETrZWOHAJIBHOM YDOBHAX.

UpencTaBuTeN TOCYNADCTBEHHOR 3HEDTeTHYeCKOR OKCIEeDPTU3H AMe-
0T NIpaBO CECHEeDPedATCTBEHHOI'O NOCTYNA HAa OCBeKTH, I'Ie IDPOBONATCA
3KCIEeDPTE3a.

Crarea 32. 00A3aTeNBHOCTH HCIHOJHEHUS IpenIucaHmit
71 3aKJO4YeHNA TOCYIApCTBEHHOX 9HEepreTud-
YECKO#% 2KCHOEeDPTH3H

3axJodeHue TOCYIAPCTBEHHO! 3HepreTuuYecKoil SKCIepPTE3H IOoce
YTBEPRICHAA PETUOHAJBHHME 3HEDPIOTHYECKEMEZ KOMHCCUAME ABJIETCH
0CA3aTeJBHEM IJIA UCIONHEHWA HA ODEINNPAATHAX U B ODraHW3allaX pe-
THOHA.

OTpEUATEeNBHOS 3aKIOIEeHEe IHEDPreTHIECKOl SKCOepTH3H ABRIAAETCA
OCHOBaHWeM I U3MEHEeHWs [OporpamMM ¥ IIPOeKTOB B COOTBETCTBHE C BH—
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BOIaMH SKCIEDPTU3H.

oNoRUTENEHOS 3aKJKYCHUE IKCHePTUSH IBJAASTCA OCHOBAHWEM A
YyIOBJETBODEHUA XONATAUCTB IOTPEeCHTEJNA 3HEPIODECYDCOB O IPENOCTAR
JEeHN: eMy CYOCHIM#, HaJOTOBHX X (WHAHCOBO-KDENUTHHX JIBIOT 34 cde
cpencT3 ¢oHIa SHEProcOepexeHHd.

Peaymsalysa OpOrpaMM, IPOEKTOB U DENEHWE [0 BHENDeHWD 3HEDIC
eMKIX IpOLECCOB $e3 HOJOXATSJNBHOIC 3aKJOUEeHHS SHEPreTHIeCKOR 5X-
COepTZ3H X ayIITOPCKOY IPOBEDKE HA COOTBETCTBEE I'OCYIAPCTBEHHHM
CTaHIapTaM X yCTaHOBJEHHHM HODMATZBAM OO DAcXOIy 3SHEDPIODEeCcyDCOB
3ampemaeTcd.

PemeHye IOCyIapCTBEHHOZ 3HEDPIeTHYECKOM JKCIEPTU3H MOXKET OHT
OCRAJIOBEHO B DETUMOHAJBHHX SHEPIeTHYSCEENX KOMACCEAX, B PemepaibHC
SHEPreTNYEeCKOX KOMICCHE, B ADCETDARHOM CYIe.

PASIEI YII. OTBEICTBEHHOCTL 3A HAPYUEHUE 3AKOHOIA-
TEIECT3A OB SHEPTOCEEPEEREHM

Crarea 33. OTBETCTBEHHOCTS: 32 HADYNEHUE 3aKOHONATENbCTBA
00 3HeDprocCepexeHuy

Hapymerne 3aKoHODaTeJBCTBA PoccuM OC 3HEDPrOCOEeDEeREHUN BJedE
3a COOO# yCTaHOBIEHHY 3THM 3aKOHCM, ODPYTUME 38KOHONATEJEBHHMI AF
TaMy POCCHM 7 PecHyC/MK B e COCTAaBe IMCIMIOANHADHYO, IDaxIaHCKYX
AIMZENCTDATABHYY AJU YyTOJOBHYX OTBETCTBEHHOCTB.

OTBETCTBEHHOCTE 34 HapYUWleHHe 3aKOHONATEeJJBCTBa 00 3HEeprocder
XEeHUW HeCyT J¥Ia, BHHOBHHE 3

a) HeBHIOJHEHWW yCTAHOBJEHHHX TDeCOBAaHZY O IONIEPRAHUD I
TOBHIIEHH TOXHWIECKOI'O0 YDOBHA 3HEUI'OUCIOJIB3YHUWEr0o 0C0pYIOBaHUA 7
CACTEM JSHeprOoCHadkeHmsa, olecHedrdBapiler0 COOTBETCTBHWE IIOKazaTeJte:l
9HeDPIONOTPeCJeHAA YCTAHOBJEHHHM CTAHIAPTAaM;

§) OTKase OT IPeNOCTABJECHUSA DeleDaJbHHM X DeTHOHANBHHM Opra-
HaM yIpaBJelnsa 3HEeprocOepexReHMEM, B TOM 4YUCJe 3HEPreTZYeCKUM XO-
MACCHUAM, TOC7ISPCTBEHHOMYy JSHEDPreTUYECKOMY HaN30DY, LpaBieHuWn £0C
CAUCKOTrO BHeCKWIRETHOI'O MEXOTPACIeBOI'0 QOHIA IHEDPI'OCCEeDeReHUA W
IX [IOIPAa3neJeHUAM COBPEMEHHONl U IIOJHOZ UHQOpMAIME, & TaK®e UCKa-
XeHWI CBeIeHMH y4eTa ¥ T'OCYIaPCTBEHHO# OTYETHOCTE I[I0 3HEDPILOIIOTDE
GJIeHHN0 ;

3) HEeBHIOJHEHNH TpeCOBaHWY eIMHOTO IOCYIADPCTBEHHOT'O 3HEepre?
JeCKOr'0 Halis3opa IO BOIpocaM, OTHOCAWEMCA X eT'0 KOMIeTEeHIMH,

I) HapymUeHUY TDPeCOBaHMit 38KOHONATEJbCTBa POCCUM DM IIDOBEAE
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HUZ 3HeDreTU4YecxOoll 3KCHOEePTA3H, 3 TOM YUCJe B IPEeNOCTaBJEHUN He-
BEDHOH JHEOODMALMY 1 MaTeDPHAaJIOB 3KCIIEDTU3H;

1) MDONTOTOBKE IPOEKTOB CTDOMTEJNBCTBA HOBHX IPEeINUPUATH u 3ma-
HEt, BHOOJHEHHHX C HapylleHWeM CTaHIADTOB 3HEPreTHYecKO# s@PeKTzaB-
HOCTH; _

e) IMHAHCHDPOBAHUN, CTPOUTEJECTBE ¥ BHEIPEHWM B IDPOM3BOLCTBO
HOBOM TeXHOJIOTHH ¥ OCODYIOBAHUA, BHIYCKe OPOLYKLHUN, He OTBedal—-
WX TPeOCBaHWAM CTAHIApPTOB B 0GJACTY HOTDPelJeHMd TONJMBHC-3HEDre-
THYECKAX PECYPCOB X He IMenlMX IOJOXRUTSJNBHOI'O 3aKJKNYeHHA I'0CyIap-
CTBEHHO{ 3HEDPIeTUIECKOR 3KCIEDTU3H;

%) HApymeHNW YCTAHOBJEHHHX TPeCOBaHUE K 3HEPrOIOTDeCJIeHUn
[Ip OPOEKTHWPOBaHUN, CTPOUTEJNBCTBE, DPEKOHCTDYKIME I SKCIIyaTalmn
COODYXeHWit, TPAHCIODTHHX CPEICTB ¥ IPYTWX OCBEKTOB, OPEINIPRATUY;

3) HEPaIlWMOHAJNLHOM ICIOJb30BAHMY TONJMBA I 3HEPr¥d, BHPaXA-
omeMcd B CHCTEeMATHYECKOM IPEBHNEHIN YCTAHOBJISHHHX CTAHIZPTOB Ha
IOTpelJeHde 3HEPTOPEeCYPCOB, ¥ HapYyMEHMH IPYTEX CYNEeCTBYHIMX Tpe-
GoBaHWit X SKOHOMHOMY HCIOJB30BaHIN TONJMBA M 3HEPIHN;

@) HaDyNeHWE CPOKOB BHECEHHWA IJaTexe# 3a HepalMOHAJIBbHOE HC—
[IOJIH30BaHNE TOILMMBHO-3HEPIeTUIECKAX DPECYPCOB;

X) HEBHIOJHEHMZ DACHOPAKEHEmH OpraHoB, OCYWECTBJANIMX IOCYy-
I8PCTBEHHHA HAm30p B LEJAX 3HeprocOepereHHd, a Takxe CO3IaHNN
IPENATCTBH#A 1A HOPMAJBHO! DacOTH OpeNCTABUTEJNEHd 3THX ODPraHoB;

JI) VHUXSHWY 4YeCTH ¥ IOCTOMHCTBAa DACOTHHKOB, OCYUECTBJ/LIOIMX
Ham30p 3& DamMOHAJBHHM HCIOJb30BaHWEM TOMNMBHO-3HEPIeTHYIECKNX
DECyDpCOB, [IOCATaTeJbCTBE Ha XX XH3HE 7 3IOPOBEBE.

2aKOHONATeJBCTOM POoccUM MOReT COHTE yCTAHOBJEHa CTBETCTBeH-—
HOCT® ¥ 3a IPYyTWe HapymleHWs 3aKOHOIATeJbCTBa 00 3HEDIOCOeDexeHW: .

Crarba 34. OTBETCTBEHHOCTE HPAIZMECKEX 7 JM3MIecKuX
JA

I. Opummdeckre 7 Jm3ndecKue JHLIa OCA3aHH BO3MECTHATE ymepd,
IPPYNHEHHHR UMB B De3yJbTaTe HApYUeHHA 3aK0HONATENbCTBa 06 3HED-
rocCepexeHUd, B OOPANKEe ¥ pa3Mepax, yCTAHOBJEHHHX 3aKOHONATEJ]b-
cTBOM PoccEm, He3aBUCEMO OT pa3Mepa HajlaTaeMHX CAHKIMY.

2. [IpuMEHeHNe MED [HCIMIJIMHAD-HOH#, AIMAHWCTDATUBHOL JH yro-
JIOBHOt OTBETCTBEHHOCTN He OCBOCOXRIAET BEHOBHHX OT BOSMEUEHNA ylleD-—
6a, OPHYIMHEHHOTO UMM B DPe3yJbTaTe HAPYMEeHAS 3aKOHOIATE/JIbCTBEA 00
3HeprocCepeXeHnn .

BEST AVAY AP ;e
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3. JOSIRHOCTHHE ;mima # COSIMa MCTH, BUHOBHHE B HEBHIIOIHeHNH
TPeCoBaHult 30deRTIBHOTO 4CIONB30BAHNAA TOMINBHO-3HEDIETHYECKYY D¢
CYPCoB, oCA3aHHOCTe# mo IOIIEePRAHVI0 U NOBHIEHN® TEXHIIECKOTO 7o
BHA 3HEPIOUCHOJB3YHMET0 OCODYILOBAHUA ¥ CHCTEM 9HeDI'OCHalKeHnH,
UCKaReHNN CBENEHUI y4IeTa I OTYETHOCTE [IO SHEDPIONOTDEONSHU, HEC:
TPaxTaHCKyDn, AIMWHACTDATHBHYN UJM YTOJIOBHYK OTBETCTBEHHOCTL 3B O
OTBETCTBUZ C 3aKOHONATEJNLCTBOM Poccmy u BXOIAIUX B €€ COCTaB De-
CIyC/mK .

4. [penmpuarus (oGvemmHeRms), VIDEeRICHAA, ODT'AHUBAIUE OGH—
S8HH BOSMECTHTE: ymeps, OPWYMHEHHHI IMH B De3yIbTaTe HADYmMeH!d 3:
KOHONIATeJBCTBa 00 3HEPrOCCepPeXeHZH.

[Io mpemcrasiennp PenepaNBHEX OpraHoB YODaBJEHASI ¥ Hanm3opa :
00IacTE 3HEeProcOepeReHnS MOTYT HEKJaIHBATHCA SKOHOMIYECKOE CAHK-
A7 B COOTBETCTBEX C IeHCTBYIOWEAM 38KOHOIATEeJBCTBOM POCCHE O Ha-
HeCeHnn ymeplda OPUIMYECKEM X (U3AIECKUM JIALIAM .

5. CmpeneneHmwe cocrasa AIMMEHACTDATABHHX TDABOHADYWEHW! X IT
CTYIJIEHAY B 06JacTh 9HEProcCeDeReHUA, OODALOK IPABJEYEHNA BUHOB-
HHX XK aIMAHUCTDATUBHC# ¥ yTOJOBHOMR OTBETCTBEHHOCTZ 3a X COBEDIe
HO€ yCTaHaB/WBAWTCA AIMIHACTDATEBHLM I JTOJIOBHHM 3aKOHONATEJBCT-
BOM Poccuum.

Crarpa 35. OTBeTCTBeHHOCTE TOCYIapCTBEHHHX ODIaHOB
MECTHOT'0 CaMOyIpaBJeHUS

pu HapymeHNN 3aKOHOIATENBCTBA O 9HEeProcCepexXeHUN yumend,
OPUPYMHEHHHE B De3yJabTarTe HEIIPABOMEDHHX pelleHnit, IefcTBHi uau Gea
IeUCTBUA I'OCYIADPCTBEHHHX OPTEHOB MECTHCI'O CAMOYIPAaBJSHUA, BO3Me-
faeTcA UMM B IOJHOM 00BEeMe IDeIIpHATEAM, YIDERISeHNAM, CDI'aHW 34l
AM 4 TDaxIaHaM 32 CcYeT COCCTBEHHHX CDEeICTB.

PASIEL Y. 3HEIHESKOHOMUMECKAR IEATEIRHEOCTD 3
ORJIACTY CHEPTOCBEPEREHMA

: CraTea 36. J4acTme Poccum B MERIYHaDOIHOM COTPYIHUYECTEE
§ B O0JACTZ 3HEPrOCOeDeXReHTA

i. Poccua mpuHuMaeT yvacTZe B MERIYHaDOIHOM COTPYIHHIECTRE
B 0CJacT? 3HEpProcOepexeHms Ha TOCyIapCTBEHHOM 7 OCWEeCTBEHHOM ypo-
BHAX B COOTBETCTBEY C 3aKOHONATEJNLCTBOM POCCAZ 7 MEeXITYHaDOIHEM
IpaBoM.

; | B ‘}#
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2. Poccdf OCYmMeCTBJAET MEDH [10 DaSBHTIN U JXDEIUIEHNO Mexmy-
HADOIHOTO COTPYIHUYECTBA B OCJACTY JHEDPIOCCEDEREHNA C IPyTHMH
rocyzapcTBaMd, 4 Tak®e B PaMKaX IeAPENBbHOCTH [0 DA3BUTUD 3HEDre-
TUKE Z 9Heprocleveserma OCH w oprammsaimit, 3XoIAmMX B ee cHCTeMmy,
IPyTUX NDPABATEJIBCTBEHHHX X HEIPABHTEJNBCTBEHHHX MEXIYHADONHHX Op—
TaHM3aIMi ¢ YYSTOM OCHOBHHX I[IOJIOREHUIt EBDOMEACKOU 3HEDPreTUIecKOoi
XapTuu.

Crarea 37. CTHMyJUPOBaHFME WHOCTDAHHHX HHBECTGDOB

HOCTDaHHHM KPAINIEeCKEM ¥ $U3WISCKIM JHIAM, yIaCTHHKAM COBMe-
CTHHX IPeIOPHATEI, OCYmMEeCTBJIMONUIM IPOA3BONCTBEHHYN NeATEIBEOCTE
7 BRJAINBAWIEM CBOX CPEICTBA Ha TEePPUTODHE Poccum IJIA UMIOPTA U 3
BHEIDEHNS SHEPTETHYECKY SPPEKTUBHHX TEXHOJIOTHE, IpeleTaniImoTcH
HaJIOTOBHE JBI'OTH, IPEeIyCMOTPEHHHE IAHHHM 3aKOHOM.

Crarea 38. ['apaHTV® 117 ZHOCTPAHHHX VHBECTAIWH
B 3HeprocoepexeHne

JJa odecnedeHns rapaHTH# 114 ZHOCTDAHHHX UHBECTHIME B 3Hepro-
cOeperenme 1m0 50% ux odbeMa OpY HACTYILIEHHZE QOpC-MAXODHHX OOCTO-
ATeJBCTB PoccumiickoMy BHeCOIXSTHOMY MEROTDACJIEBOMYy QOHIYy 3Heprocde—
DexeHUsa TPeNOCTaBJAeTCA OPaBO CO3NABaTh HA 4KIMOHEDPHOX OCHOBe CTpa-
XOBOU BaymOTHHI QOHI.

Crarea 39. 00s43aHHOCTH UHOCTDAHHHX WPHIWIECKEX JRIl I
Jm1 6e3 I'DaARIaHCTBA IO COCIDISHEK 38KOHOIA-
TeJBCTBa Poccuy 06 3HeproclepexeHmH

HOCTpaHHEHe ¥PRIMYECKde JMIA @ I'PagifaHe, a Takge Jmmoa 0e3s
IDaRI2HCTBa 00A3aHH Ha TEPPUTOPHE Poccuy codumomaTh TpedoBaHWA Ha-
CTOAmEr0 3aKkOHa, VHHX 3aKOHONATENBHHX ¥ HODMATHBHHX 2KTOB, pery-
JAPYRIEX OTHOMEHWA B OGJNACTE BHEProNOoTPeC]eHHS W 3HeprocOepexeHWA,
7 HeCyT OTBETCTBEHHOCT® 33 UX HApyWeHUe B COOTBETCTBHE C 38KOHO-
IaTeJascTsoM Poccmu.




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
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Energy Conservation Measures in Electric Power Generation

Table Al

Measure Specific Specific Total, | Energy Electricity, | Heat, mIn | Motor Boiler/
fixed levelized min tce | savings in | bin kWH Gcal fuel, mln | furmnace
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 75 259 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 ALl

Measure Natural gas, | fuel oil, coke, coal, capital levelized carbon specific

bin m min tons | min tce | min investments, | costs, mln | 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- 54 504 156.2 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




Energy Conservation Measures in Electric Power Generation

Table ALl

Measure Specific Specific Total, Energy Electricity, | Heat, Motor Boiler/
fixed levelized mln tce | savings in | bin kWH min Gceal | fuel, furnace
capital costs, rou- 2005 with min tons | fuel,
investments, | bles per tce, 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




Energy Conservation Measures in Electric Power Generation

Table AI.1

Mesaure Natural gas, | fuel oil, | coke, coal, capital levelized carbon | specific fixed
bln m min tons | min tce | min tce | investments, | costs, mln | savings | capital
min roubles | roubles investments,

E=0.5 roubles per t

E=0.12 C
Application of reactive power 95.7 27.2 10.2-0.41 239-399
compensating apparatus 17.6
Increasing the cross-section of 945 241 1.9-3.2 | 295-497
conductors on newly commissioned 35- 146.5
330 kV transmission lines
Utilization of economical sources of 206,4 65.6 | 0.4-0.6 344-516
light 45.0
Changes in the compression ratio and 3.9
number of compressor stations on gas
pipe-lines
TOTAL 106.6 0 0 8.5 5169.8 63-33 78-82
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Energy Conservation Measures in Fuel/Energy 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 bln kWH min fuel, furnace
investments, | roubles per tce, | tce Gecal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Reducing coal losses from blow-off in railway 0.5 0.1 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 tQ 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 23 7.4

apparatus 30.4

Installation of large boilers with a fluidized bed 200 61 5 5

41
Introduction of new technologies for the main 190 67.1 7.1 2 10.4 4.7
energy-intensive processes in oil refining 48.1




Energy Conservation Measures in Fuel/Energy Complex

Table Al.2

Measure

Energy savings in 2005 with
respect to 1990

Natural | fuel oil, | coal, capital levelized | carbon | specific
gas, bln | 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. 0.8 63
refinery from 60-70% to 88-92% 12.8
Optimizing schemes for heating oil so as to increase 0.8 44 155 0.7 63
the heating temperature by 40-50 VC 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




&\ ~Y

Energy Conservation Measures in Fuel/Energy 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 bln kWH min fuel, furnace
investments, | roubles per tce, | tce Geal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Manufacture of efficient sources of light 240 76.3 34 10.8

523

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 1220.9 39.6




Energy Conservation Measures in Fuel/Energy Complex

Table Al.2

Measure

Energy savings in 2005 with
respect to 1990

Natural | fuel oil, | coal, capital levelized | carbon | specific
gas, bin | min min tce | investments, | costs, savings | fixed capital
m3 tons mln 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 14 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




Energy conservation measures in industry

Table AlL3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bln kWH min fuel, furnace
investments, | roubles per tce, | tce Geal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Increasing utilization of scrap metal in steel- 0 0 13.2 4.1 2.8 11.5

making 0

Rolling metal without heating slabs in continuous 0 0 0.3 0.3

furnaces 0

Improving the heat shield of enclosures at new 0 0 2.3 13.6

and reconstructed industrial buildings 0

Improving the heat shield of enclosures at new 0 0 4.4 25.5

and reconstructed industrial buildings 0

Introduction of progressive standards for 0 0 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 0 0.7 0.7

in ferrous metallurgy 0

Increasing the production of aluminium and other 0 0 4.2 9.9 3.2 0.5

secondary alloys by utilizing scrap metal and 0

waste




Energy conservation measures in industry

Table AIL.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon specific
gas, bin | mln min min | investments, | costs, savings | fixed capital
m3 tons tce tce min roubles | mln investments,
roubles, roubles per
E=0.5 tC
E=0.12
Increasing utilization of scrap metal in steel- 2.8 0.7 59 0.1 0 7.3-7.8 0.01
making 0
Rolling metal without heating slabs in continuous 0.3 0 0 0.1 0
furnaces 0
Improving the heat shield of enclosures at new 0 9 1.0-1.7 0
and reconstructed industrial buildings 0
Improving the heat shield of enclosures at new 0 0 1.9-3.3 0
and reconstructed industrial buildings 0
Introduction of progressive standards for 0 0 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 0 0.3 0
in ferrous metallurgy 0
Increasing the production of aluminium and other 0.3 0 0 1.9-3.0 0
secondary alloys by utilizing scrap metal and 0
waste
10
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Energy conservation measures in industry

Table AL.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bln kWH min fuel, furnace
investments, | roubles per tce, | tce Geal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Increasing the share of gas-fired furnaces for 0 0 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 0 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 0 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 1.1 0.2 0.6 0.2

at sheet and strip mills 0.6

Introduction of installations utilizing the heat of 3.2 1.3 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 autu,_.uous smelting of copper 10 3.7 0.6 -0.2 0 0.7

sulphide concentrates 2.7




Energy conservation measures in industry

Table AI.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon | specific
gas, bin | min mln min investments, | costs, savings | fixed capital
m3 tons tce tce min roubles | min investments,
roubles roubles per
E=0.5 tC
E=0.12
Increasing the share of gas-fired furnaces for - 4.1 0.1 0 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 0 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 0 1.9 0
0
Increasing the chemicalization of concrete with 1.7 0.7 0.3 - 2.8-57
different kinds of chemical admixtures, in 0.6 0.6
particular with superplasticizing agents
Introduction of technological lubricating systems 0.1 1 0.2 0.1- 5-10
at sheet and strip mills 0.1 0.2
Introduction of installations utilizing the heat of 0.3 1.3 0.5 0.2 6.5
distillory liquid in the production of soda ash 0.4
Intensification of clinker calcination using 0.1 0.6 0.2 0.1 6
technogenic products 0.2
Introduction of autogenous smelting of copper 0.6 6 2.2 0.3 20
sulphide concentrates 1.6
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Energy conservation measures in industry

Table AIL.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, Motor | Boiler/
fixed capital | levelized costs, | min bln kWH min fuel, furnace
investments, | roubles per tce, | tce Gcal min fuel, min
roubles per E=0.5 tons tons
tce E=0.12

Improvement of the technology for producing 10 3.9 0.9 2.8

iron ore concentrates (concentration of tailings, 2.9

application of automatic process control, etc.)

Using sulphide and sulphate products, bark and 10 4 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 10.3 7 4.9

of grain 7.6




Energy conservation measures in industry

Table AL3

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 31 3.4 - 13-23
timber waste as fuel 233 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 1 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 12 3.9 48
of grain 53.1
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Energy conservation measures in industry

Table AlL.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, { Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bln 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




Table AL 3
Energy conservation measures in industry

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon | specific
gas, bln | min mln miln | investments, | costs, savings | fixed capital
m3 tons tce tce min roubles | min investments,
roubles roubles per
E=0.5 tC
E=0.12
Introduction of the membrane method for caustic 245 1.2 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 1 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 conservation measures in industry

Table AL3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bln kWH min fuel, furnace
investments, | roubles per tce, | tce Gecal 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

ke/mS in 1990 to 303.2 kg/m by the year 2005

Improving the heat shield characteristics of 52 13.9 5.6 2.1 5.1

premises for live stock 8.7

Improvement of the technology of melting in 50 16 3.6 3.6

blast furnaces 11.1

Additional applications for waste energy 54 16.5 3.7 20.4

resources in ferrous metallurgy 11.1

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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Energy conservation measures in industry

Table Al.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon specific
gas, bln | min min min investments, | costs, savings | fixed capital
m> 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 23 0.2 2.2 291.2 17.8 3.2-33 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 81.5 2.0 143
energy 58.8
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Table Al.3

Energy conservation measures in industry

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | miln 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

Modemizing heating schemes for bauxite 100 3i.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 30 32.6 11.4 11.4

complete supply of furnaces for heating and 24.6

thermal treatment




Energy conservation measures in industry

Table Al.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon specific
gas, bln | min miln mln | 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 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 1579.5 344 9.3- 101-169
production processes 387.5 15.6
Modernizing heating schemes for bauxite 120 37.3 0.5-0.9 133-240
pressure-leaching batteries and desiliconization 25.3
batteries in processing nephol
Additional utilization of heat in waste gases in 0.2 16 6.4 0.1 160
chemistry 4.8
Organization of the centralized manufacture and 9.1 0.5 912 372.1 5.2 175
complete supply of furnaces for heating and 280.9
thermal treatment
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Energy conservation measures in industry

Table AlL.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, Motor | Boiler/
fixed capital | levelized costs, | min bln kWH min fuel, furnace
investments, | roubles per tce, | tce Gcal min fuel, min
roubles per E=0.5 tons tons

| tce E=0.12

Improvement of the technology and equipment 98.2 34.9 1.2 3.7

for electrical steel melting 25.0

Equipping large energy «..:sumers 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 33 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 34 1.5 0.5 1.3

rolled stock, piping and refractories 40

Installation of boilers for burning electrolytic 87.5 60.3 0.2 0.2

hydrogen in th~ production of caustic soda 51.5




Energy conservation measures in industry

Table AlL.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon specific
gas, bln | min min min | investments, | costs, savings | fixed capital
m3 tons tce tce min roubles | min investments,
roubles roubles per
E=0.5 tC
E=0.12
Improvement of the technology and equipment 117.8 41.8 0.5-0.9 131-236
for electrical steel melting 424
Equipping large energy consumers with meters 682 223 3.2-5.5 124-213
that account and monitor energy resource 154.8
expenditures in material production
Using non-traditional renewable sources of 0.4 2.1 1.4 688.8 210.1 3.0 230
energy with autonomous and decentralized 141.2
consumers
Application of reactive power compensating 546 155 1.5-2.5 218-364
apparatus 100.5
Improvement of technologies for producing 36.9 14.7 0.1-0.2 185-369
ferrous alloys 11.0
Improvement of furnaces for the production of 1.1 210 81.1 0.6-0.7 300-350
rolled stock, piping and refractories 60.1
Installation of boilers for burning electrolytic 0.2 17.5 12.1 0.1 175
hydrogen in the production of caustic soda 10.3
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Energy conservation measures in industry

Table Al.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bln 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 5.6 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

523

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 anodes for 175 and 225 kA 71.1




Energy conservation measures in industry

Table AI.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon specific
gas, bin | min min min investments, | costs, savings | fixed capital
m3 tons tce tce min roubles | min investments,
roubles roubles per
E=0.5 tC
E=0.12
Production of butadiene by oxidizing 0.5 261.6 18 0.5-0.7 374-523
dehydrogenation of butanes 51.8
Application of advanced equipment in the 3.4 1100 327.8 2.2-25 440-500
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
24
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Energy conservation measures in industry

Table Al.3

Energy savings in 2005 with respect to 1990

Measure Specific Specific Total, | Electricity, | Heat, | Motor | Boiler/
fixed capital | levelized costs, | min bin kWH min fuel, furnace
investments, | roubles per tce, | tce Gecal 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 mln 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 93 14.3 2.6 4.3

processes in machine building

Development and i.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




WA

Energy conservation measures in industry

Table AL.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon | specific
gas, bln | min miln mln | investments, | costs, savings | fixed capital
m3 tons tce tce mln 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 mln 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 35 0.1 4.1-5.7 0
processes in machine building
Development and introduction of technologies
for bleaching sulphate cellulose using oxidizing
additives
Increasing the output of thermomechanical (TM) 0.04- 0
and chemical thermomechanical (CTM) puep in 0.07
paper production
Savings of timber and increasing the use of 0.1 0.1 0.6 0
waste paper, TM and CTM
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Energy conservation measures in industry

Table AlL.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 Gecal min fuel, min
roubles per E=0.5 tons tons
tce 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 99.8




Energy conservation measures in industry

Table Al.3

Measure Energy savings in 2005 with
respect to 1990
Natural | fuel oil, | coke, | coal, | capital levelized | carbon | specific
gas, bln | min mln min | investments, | costs, savings | fixed capital
m> tons tce tce mln 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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Table AlL.4

Energy Conservation Measures in Commercial and Residential Sector

Energy savings in 2005 with respect to 1990

AN

Measure Specific Specific Total, Electricity, Heat, min | Boiler/
fixed capital levelized min tce bin kWH Gecal 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 5.5 324
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 Al 4

Measure Energy savings in 2005 with respect
to 1990
Natural fuel oil, coal, min | capital levelized carbon | specific
gas, bln m” | min tons tce investments, | costs, mln | 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.
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 33.6 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 11.1 27
burning quality fuel (gas, high-grade coals, 128.7
briquettes) instead of low-grade fuel
Introduction of accumulator heating systems in 10.4 6 0.2-0.3 35-52
private houses 2
Using newest designs for electric ranges 114 65.3 0.8-1.4 81-143
22
Automation at central and individual heating 231 166.3 2.9-5.0 46-119
places 78.5
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Energy Conservation Measures in Commercial and Residential Sector

Table Al.4

Energy savings in 2005 with respect to 1990

Measure Specific Specific levelized | Total, Electricity, | Heat, min | Boiler/
fixed capital costs, rou-bles per | min tce bin kWH Gcal furnace fuel,
investments, tce, E=0.5 min tons
roubles per tce E=0.12
Decommissioning of inefficient boilers (having 65 37.2 7.5 54 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 11.4 1 3.1
heaters with heat pumps 26.1
Production and installation of automatized and 132 71.2 25 15 25
mechanized boilers 27.1
Introduction of effective heat generators 200 114.6 4.6 4.6
38.6
Application of adjustible drives in household 170 106.4 5.8 18
electrical appliances 41.8
Utilization of economical sources of light 240 143.5 21.6 67.5
523




Energy Conservation Measures in Commercial and Residential Sector

Table Al .4

Measure Energy savings in 2005 with respect
to 1990
Natural fuel oil, coal, min | capital levelized carbon | specific
gas, bln m5 | min tons tce investments, | costs, min | savings | fixed capital
min roubles roubles investments,
E=0.5 roubles per
E=0.12 tC
Decommissioning of inefficient boilers (having 54 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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Table Al.4

Energy Conservation Measures in Commercial and Residential Sector

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 bln kWH Gcal furnace fuel,
investments, tce, E=0.5 mlin tons

roubles per tce E=0.12

Improving heat shields at existing apartment 578 306.9 0.5 2.9
bredings (cement-sand stucco 2 cm thick for 87.3
outdoors; cement-perlite plaster 3 cm thick for

indoors; stucco outdoors; foam plastics indoors)

Savings of gas by using electric ranges

Using new generation of TV sets and video tape 2.2 6.9
recorders

TOTAL 2015 , 126.3 53.4 120.3 201.7




Table Al 4

Energy Conservation Measures in Commercial and Residential Sector

Measure Energy savings in 2005 with respect
to 1990
Natural fuel oil, coal, min | capital levelized carbon | specific
gas, bln m3 | min tons tce investments, | costs, mln | 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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APPENDIX I

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.1-87
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a/b - capital specific costs/discounted specific costs Table AIL
X-y - minimum-maximum values Potential Energy Savings in Russia Industries
Measure Specific Electricity | Boiler and | Gas, Coal, Potential Possible | Possible
costs, bln kWh furnace bln m> | min tce 1990, min | savings savings in
ruble/tce ** fuel, min *x ** tce ** in 1997, | 2000, min
(prices of tce ** min tce tce **
1992) ** 4
Coal industry
Utilization of recovered coalbed | 2275/ 500 | 8.0 - 10.0 2.6-33 05-1.0
methane in electricity and heat
production ‘
SUBTOTAL.: 2275 /500 | 8.0-10.0 26-33 05-1.0
Gas transportation
Improving efficiency of gas 2000 / 400 5.8-6.9 5.0-6.0 5.8-6.9 20-25 {40-5.0
pumping units
Changes in the compression ratio 2.6-2.1 2.3-1.8 2.6-2.1
and number of compression
stations on gas pipe-lines
Improving technologies for gas 1.4-1.6 1.2-1.4 1.4-1.6
transportation
SUBTOTAL: 2000 / 400 9.8-10.6 | 8.59.2 9.8-10.6 |2.0-25{40-5.0
Coal transportation
Reducing coal losses from blow- | 13 /3 7.0-8.0 70-8.017.0-8.0 25-3.0150-6.0
off in railway transport
SUBTOTAL.: 13/3 7.0-8.0 70-80 [7.0-8.0 [25-3.0]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 49-59 05-05|15-17
Increasing the cross-section of 5625/ 873 | 10.7-13.0 35-42 0.5-0.7
conductors on newly
commissioned 35-330 kV
transmission lines .
SUBTOTAL.: 17500/3058 | 30.2-36.0 99-11.7 105-05(25-3.0




Potential Energy Savings in Russia Industries

1dUIC AIL,

Measure Specific Electricity | Heat, | Boiler Gas, | Residual | Coal, | Potential | Possible | Possible
costs, bln kWh min and bin oil min 1990, savings | savings
ruble/tce GCal furnace | m tce min tce in in 2000,
(prices of fuel, 1997, min tce
1992) min tce min tce
Heat transportation
Improving quality of 8825/2383 150.0- 25.5- 8.0- 12.0-
designs, reducing losses 170.0 28.9 10.0 15.0
in district heating systems
SUBTOTAL: 8825/2383 150.0- 25.5- 8.0- 12.0-
170.0 28.9 10.0 15.0
Electricity and heat
energy
Commissioning efficient | 1875/395 11.8- 5.0- 1.4-1.7 4.0- 11.8- 3.0-4.0 {7.09.0
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 |25 |]0.7-09 |2.0- 5.9-8.0 1.5-2.0
boiler-stations equipped 35 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 AlI

Measure Specific Electricity | Heat, Boiler Gas, Residual | Coal, | Potential | Possible | Possible

costs, bln 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 3.2-34 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

SUBTOTAL: 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- 8.59.5 | 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
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14UIC M1l

Measure

Specific
costs,
ruble/tce
(prices of
1992)

Electricity
bln kWh

Heat,
min
GCal

Boiler
and
furnace
fuel, min
tce

Residual
oil

Coal,
min
tce

Potential
1990,
mlin tce

Possible
savings
in

1997,
mln tce

Possible
savings
in 2000,
mln tce

Using panels with
improved heat shield
properties and panels of
cellular concrete in new
construction of apartment
and public buildings

Improvement of window
and door balcony blocks
in apartment houses and
public buildings (more
glass panes in casements,
selective glass panes,
glazed loggia)

Improving heat shields at
existing apartment
bredings

Using stationary electric
cookers of the newest
design

Using new designs of
refrigerators and freezers

Using new generation of
TV sets and video tape
recorders

Improving quality and
increasing variety of
sanitary and technical
armatura for efficient hot
and cold water utilization

700/ 118

14450/2183

1500/290

1750/338

1625/313

8.0-9.0

9.0-11.0

6.0-7.0

30.0-35.0

25.0-
35.0

23.0-
26.0

8.0-
10.0

35.0-
40.0

23

23

4.3-6.0

3.944

1.4-1.7

2.6-2.9

2.9-3.6

2.0-2.3

18.0-
18.2

1.5-2.0

1.5-1.8

0.4-0.5

0.4-0.5

0.5-0.6

0.6-0.9

4.0-6.0

3.0-4.0

2.0-2.5

0.8-1.0

1.0-1.5

1.5-1.8

1.3-1.5

8.0-10.0




Potential Energy Savings in Russia Industries

Table All.

machines and tractors

Measure Specific Electricity | Heat, Boiler Gas, Residual | Coal, | Potential | Possible | Possible
costs, bln kWh | min and bln m> | oil min | 1990, savings | savings
ruble/tce GCal furnace tce min tce in in 2000,
(prices of fuel, 1997, mlin tce
1992) min tce mln tce
Transfer of heat 5000/965 12.0- 12.0- | 12.0- 3.04.0 | 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 23.0 953 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 | 2.0-25




Potential Energy Savings in Russia Industries

Measure Specific Electricity | Motor Boiler Gas, Residual | Coal, | Potential | Possible | Possible
costs, bln kWh fuel, and bln m oil miln | 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 1 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 | 2.9-29 - 16.2-6.2 0.3-0.5
renewable sources of
energy with autonomous
and decentralized
consumers
23.5-
SUBTOTAL.: 5763 / 1208 31.5- 7.7-8.2 | 1.4-1.5 |3.2-33 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 0.8-09 | 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.

Measure Specific Electricity | Motor | Boiler Gas, Residual | Coal, | Potential | Possible | Possible

e sts, bln kWh fuel, and bln m oil min 1990, savings | savings
ruble/tce min furnace tce mln 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 2.83.1 4.1-4.6 0.6-0.9 | 1.0-1.5

reconstruction of roads

and highways

Electrification of 0.7-1.0 1.0-1.5 0.2-0.3

railroads

Improving the quality of 1.4-1.7 2.1-2.5 0.2-0.4

railroads (increasing the

share of non-juncture

railroads, removing rotten

wooden ties and old rails,

increasing the railroad

capacity

Improving the structure 1.2-1.4 1.8-2.1 0.5-0.6 |0.8-1.0

of plane population by

way of supplying more

efficient wide-bodied

planes of 1L-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




Potential Energy Savings in Russia Industries

Measure Specific Electricity | Heat, Boiler Gas, Residual | Coal, | Potential | Possible | Possible

costs, bln kWh min and bln m> | oil min 1990, savings | savings
ruble/tce GCal furnace tce min tce in in 2000,
(prices of fuel, 1997, mln tce
1992) min tce min tce

General measures for 2750/ 625 | 14.0-18.0 | 45.0- 3.5-4.6 | 3.04.0 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 10.7- 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.

Measure Specific Electricity | Heat, Boiler Gas, Residual | Coal, | Potential | Possible | Possible

costs, bln kWh min and bln 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

Improving the structure -1.0 - 0.8-0.9 {5260 | 3035 |1.2-14 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 | 8.19.2 | 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 3.03.4 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 3.84.2 | -0.7- 0.1-0.1 4.5- |3.84.2 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




Potential Energy Savings in Russia Industries

Table AIl.

Measure Specific Electricity | Heat, Boiler Gas, Residual | Coal, | Potential | Possible | Possible
costs, bln kWh min and bln m 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
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 1 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.: 7000/2306 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
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Potential Energy Savings in Russia Industries

Table All.

Measure

Specific
costs,
ruble/tce
(prices of
1992)

Electricity
bln kWh

Heat,
min
GCal

Boiler
and
furnace
fuel,
min tce

Gas,

bln m3

Residual
oil

Coal,
min
tce

Potential
1990,
min tce

Possible
savings
in

1997,
min tce

Possible
savings
in 2000,
min tce

Machine-building

Organization of the
centralized manufacture
and complete supply of
furnaces for heating and
thermal treatment in

machine-building industry

Increasing the efficiency
of electrical heat-treating
furnaces in machinery

Increasing the share of
gas-fired furnaces for
heat-treating and
simultaneously reducing
the share of electric
furnaces

Improving the structure
of the fleet of
machinining equipment
for more press-forging
and special equipment,
grinding and buffing
machines

SUBTOTAL.:

2000/615

1000/120

12500/3025

15500/3760

4.5-6.0

40.0-45.0

9.0-10.5

53.5-61.5

5.5-7.1

-9.2-
-10.4

-3.7-
-3.3

4.2-54

-8.0-
-9.0

-3.8-
-3.6

0.5-0.6

0.5-0.6

5.5-7.1

1.5-2.0

3.8-4.2

2.9-3.4

13.7-
16.7

2.0-2.5

0.4-0.6

0.5-0.7

0.6-0.8

3.5-4.6

3.0-3.5

0.7-1.0

1.7-2.0

1.5-2.0

6.9-8.5
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Measure

Specific
costs,
ruble/tce
(prices of
1992)

Electricity
bin kWh

Heat,
min
GCal

Boiler
and
furnace
fuel,
min tce

Gas,

bln m3

Residual
oil

Coal,
min
fce

Potential
1990,
min tce

Possible
savings
in

1997,
min tce

Possible
savings
in 2000,
min tce

Building materials
industry

Growth of clinker
production by a dry
technology

Making brick with 50%
hollowness in utilities
lines for 75 min
equivalent bricks
annually; recycling coal
refinery waste

Using secondary material
resources and waste from
other industries as the
raw material component
in calcinating clinker and
as an admixture in
producing cement and
ceramic bricks

Producing high- and
extra-high-strength
reinforcements that
reduce the specific
expenditure of steel in
making reinforced
concrete from 64.8
kg/m> in 1990 to 61.4
kg/m3 by the year 2005

6000/1560

5913/1768

1250/150

625/233

-7.0-
-8.0

1.0-1.2

0.3-0.4

6.3-7.2

3.7-4.6

1.7-2.0

0.9-1.1

4.0-4.5

2.0-2.5

1.5-1.7

0.4-0.5

0.6-0.7

0.4-0.5

0.4-
0.5

4.0-4.6

3.7-4.6

1.7-2.0

1.3-1.6

0.8-1.0

0.6-0.9

0.8-1.0

1.5-2.0

1.0-1.2

1.2-1.5

0.2-0.4

12




Potential Energy Savings in Russia Industries

Table All.

Measure

Specific
Ccosts,
ruble/tce
(prices of
1992)

Electricity
bin kWh

Heat,
min
GCal

Boiler
and
furnace
fuel,
min tce

Gas,
bin m3

Residual
oil

Coal,
mln
fce

Potential
1990,
min tce

Possible
savings
in

1997,
miln tce

Possible
savings
in 2000,
min tce

Enlarging utilization of
porous aggregates and
secondary resources for
light-weight concretes

Improvement of the
technology for production
of prefabricated
reinforced concrete
constructions and
elements and adding
different chemical
admixtures in concrete
SUBTOTAL:

300/ 113

625 /233

14713/4057

-2.5-
-3.0

-8.5-
9.8

40.0-
45.0

40.3-
45.4

3.3-3.7

15.9-
18.6

2.0-2.2

9.9-
11.4

0.7-0.8

1.7-2.0

2.0-
2.5

3.3-3.7

6.0-6.7

20.0-
23.2

1.5-1.8

1.5-2.0

5.2-6.7

2.0-2.5

2.5-3.0

8.4-10.6

Chemistry and Oil
Chemistry

Application of advanced
equipment in the
production of ethylene
and butadiene

Introduction of large
units for production of
ammonia, type AM-85
and AM-90 with an
annual capacity of 500
thousand tons

5500/1090

12500/2475

1.0-1.2

3.5-3.8

4.5-5.6

3.5-4.0

2.5-3.2

2.5-2.8

2.2-2.8

2.2-2.4

3.645

4.2-4.7

1.0-1.5

1.0-1.5

2.5-3.0

2.0-25

4
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Table All

Measure Specific Electricity | Heat, | Boiler Gas, Residual | Motor | Potential | Possible | Possible

costs, bln kWh min and bln m3 | oil fuel, 1990, savings | savings
ruble/tce GCal furnace min min tce in in 2000,
(prices of fuel, tons 1997, mlin 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

SUBTOTAL.: 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/ 175 35.0- 6.0-6.8 2.0-2.5 | 3.04.0

sulphate products, bark 40.0

and timber waste as fuel

Savings of timber by 0.8-1.8 ] 0.3-0.7 | 0.3-0.7 {0.9- 2.1-3.3 0.3-0.4 | 0.5-0.7

increasing the use of 1.0

waste paper,

thermomechanical and

thermomechanicochemical

products

SUBTOTAL: 250/ 75 35.0- {0.8-1.8 |0.3-0.7 | 0.3-0.7 |0.9- 8.1-10.1 {2.3-29 | 3.54.7

40.0 1.0
14
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Table All.

Measure | Specific Electricity { Heat, | Motor | Boiler and | Gas, Residual | Coal, Potential | Possible | Possible
costs, bln kWh min fuel, furnace bin m> | oil min tce | 1990, savings savings in
ruble/tce GCal min fuel, min min tce in 1997, | 2000, min
(prices of tons tce min tce tce
1992)

TOTAL 158994/ 347.9- 454.4- | 61.1- | 202.9- 88.0- 23.1- 68.5- 483.6- 90.2- 181.9-
35209 416.5 538.8 | 72.7 234.4 104.0 26.2 77.2 568.6 118.7 236.4
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APPENDIX IIL

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: 1993-1995S.

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.
o Implementation period: 1993-2000.
« Financing:
* Total: 1300 B rubles. :
e 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 Of Energy 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 (GDP) in Russian federation is 1.3 times higher than
in the USA and 2 times as large as compared to that of the developed Western European
countries and Japan. '

The continuing industrial recession in Russian federation has not practically affected energy
consumption.

While the annual 1992 gross domestic product declined by 20%, the consumption of primary
energy resources diminished by only 4%. Since the production of energy resources has dropped
for the most recent two years by 12%, the lack of appreciation of energy conservation decreased
the reliability of the national economy down to a critical level. It also caused the 25% reduction
of energy export to the CIS and other countries. During the above mentioned time period the
energy 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 GDP, which in tum will
have serious negative consequences for the economy as a whole.

This unpleasant situation in Russia's economy is explained by the low prices for energy resources
and products (as compared to world standards). As a result, no levels of social structure (ranging
from management agencies to factory workers and civilian population) are interested in rational
usage and economical expenditure of fuel and energy. The quick and effective solution in this
area is hardly possible due to the combination of the following reasons :

- lack of the energy consumption registration devices;

- large percentage of outworn capital equipment, causing immense energy expenditure;

- lack of the competent administrative and engineering personnel in the sphere of energy
conservation.

Another influential deterrent is the unreadiness of industry to rapidly expand the production of
energy conservation equipment and control/measurement devices necessary for the rational use
and economical expenditure of fuel and energy.

iratio of energy used by the equipment or technology to useful products and services,
provided by this equipment or technology - V.K.




2. ENERGY CONSERVATION POTENTIAL

The general Russian need for primary energy resources will amount to 1.2 B tons of coal
equivalent’ (tce) or 35.5 10" Btu in 1993. By 2010 it will reach the level of 1.7-1.8 B tce.
There is, therefore, a 450-500 M tce potential for energy conservation. Saving this volume of
primary energy resources may be accomplished through the implementation of a consequent and
comprehensive federal energy conservation program, rather than by the additional energy
production.

The concept of energy policy in Russia in the new economic situation, approved by the Russian
government, sets the task of achieving in 2000 savings of primary energy resources (as compared
to those in 1990) by 200-250 M tce, and in 2010 -- by 500-600 M tce. Only half of total savings
is supposed to be achieved by way of improving economical structure. The other, greater part
must be accomplished as a result of technological and organizational improvements.

By the year of 2010 the energy intensity of GDP will have been reduced by 22-24% (in
comparison with 1990), provided that the mentioned amounts of energy savings are achieved.

Western countries, which experienced energy crisis in 1973-74, had to toughen federal standards
for energy characteristics in industry and for heat characteristics of buildings. They also had to
develop and implement federal energy conservation programs. This experience proves that Russia
can realistically reach the above indicated amounts of energy resources savings.

3. STAGES OF THE PROGRAM IMPLEMENTATION
The strategy of Russia's energy conservation program supposes 3 periods.

The first 12-18 month period, which is according to "Russia's Energy Policy Program" associated
with anti-crisis measures both in energy sector and in the economy in general, suggests that the
major directions for energy conservation activities on the federal level should be as follows.

. To improve the system of prices for primary energy resources and energy carriers
produced from them. Internal cost for fuel and energy must correspond to the expenses
of its production and delivery to a consumer. In this case the cost would approach the
world level and the current asymmetry of prices for other industrial goods would be
eliminated. According to the domestic and foreign experience, no other legislative,
administrative or technological measures will be productive enough.

. To develop and adopt legislative acts and -egulations in the sphere of production, rational
utilization and economical expenditure of fuel and energy in Russia.

21 ton of coal equivalent = 29.43 10° Btu.
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. 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 in 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.

Durin ird time period energy conservation policy is supposed to be further developed. It
must include both measures on improving the structure of economy to increase the share of the
science-intense and low energy intensive industries in Russia's GDP, and measures on developing
and introducing new low energy intensity technologies, efficient equipment and materials.



4. ENERGY CONSERVATION MECHANISMS

The implementation of active federal policy in energy conservation is supposed to be a basis for

consequent realization of the described stages by way of simultaneous resolution of the following
co-related tasks:

- to establish a legislative base for energy conservation;

- to develop the standards for energy consumption and certification of energy intense products;

- to establish an auspicious economic environment, including commercialization of work; to
develop an energy conservation mechanism and a price policy, corresponding to market

economy,

- to federally finance current investment policy, to provide a legislative base, to establish
standardization of energy consumption,

- to effectuate scientific and technical energy efficiency policy and implement energy
conservation projects;

- to produce the necessary energy conservation equipment and organize its delivery to
consumers through the market infrastructure,

- to share the power and responsibilities between the federal and regional management bodies;

- to develop international cooperation;

- to apply economic sanctions to consumers, guilty of energy looses and irrational energy
consumption;

5. DEVELOPMENT OF ENERGY CONSERVATION EQUIPMENT

Energy consumption can be reduced by a factor of 1.4-1.7 through the improvement of energy
efficiency for a new fleet of machines and equipment. The production of energy conservation
equipment as well as energy meters should become at least 10 times higher and annually amount
to an equivalent of 30-40 B rubles within the next 3-5 years. Presently, the needs of energy
consuming industries in certain types of energy conservation equipment are only met by 4-55%.

60% of industrial facilities are morally and physically wornout, and only 20-30% of installations
correspond to world standards. Energy standardization covers only 4% of machines, which are
presently manufactured and maintained.

Production of energy meters and energy control systems satisfies 30% of generally required
amounts and the needs in heat meters are met by only 3-6%. Automated systems are not
manufactured at all.

6. ENERGY CONSERVATION FUND

Social factors do not allow to considerably increase the cost of fuel. Nor do they let to
essentially change the correlation between the prices for energy resources and processing
industries production. That is why, in order to reduce the load on fuel and energy sector
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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 rubles® for top priority projects. This will save
35-40 M tce in 1995, as compared to 1990, and set perspectives for a number of projects to be
realized in the coming 2-3 years which will save 70-80 M tce. The above indicated sum equals
to 0.8-1% of the cost of fuel, which is annually consumed by various branches of national
economy. Together with the expenses for economic motivation, the annual financial needs for
energy conservation purposes will amount to 4-4.8% of the cost of the fuel consumed.

These financial resources must be collected in the federal and regional non-budgetary energy
conservation funds. It is reasonable to estimate deductions to the funds for a definite period of
time with further indexation. After energy consumption standards are developed (1995), the
mechanism for collecting money in the funds can be changed, based on penalizing enterprises
for inefficient and irrational energy use.

The Russian Non-Budgetary Inter-Industry Energy Conservation Fund was established on the
federal and regional levels by the decree of the Russian Government No. 371 of June 1, 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.

? 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- and moto vehicles. Expenses for establishing certification standards on
the first stage are estimated at 100 M rubles.

8. THE STRUCTURE OF THE PROGRAM "ENERGY CONSERVATION IN RUSSIA"

The major parts of the Program are as follows:

- analysis of the energy conservation potential and main directions of its realization;

- legal, organizational and financial mechanisms of energy conservation,

- science and technology policy in energy conservation; substantiation of the primary directions
and top priority projects;

- improvement of energy conservation structure at regional and federal levels;

- federal financial support of energy conservation policy;

- international cooperation;

- top priority projects in energy conservation.

Economic mechanism on the first stage will be represented through grands and subsidies to
enterprises consuming and manufacturing energy conservation equipment to promote revealing
economic potential. These enterprises must be encouraged to equip their local energy sectors
with measurement devices, to use secondary energy resources as well as local and renewable
energy sources.

After the law on energy conservation comes into force, measures of economic and administrative
influence will be enlarged by tax benefits and sanctions, fines for irrational energy consumption,
and improving price and depreciation policies. The economic mechanism will include methods
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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 GDP by 20-25%.

Financial mechanism implies federal support of energy conservation projects by federal and local
budgets, privileged loans for 3-4 years with covering the bank interest from the budget funds.
The Russian Non-Budgetary Inter-Industry Energy Conservation Fund established by the Russian
Government must promote energy conservation. Budgetary and non-budgetary money must
provide motivation for attracting the funds of enterprises and organizations to finance energy
conservation on commercial basis. This must become the main source of funding.

Legislative base for energy conservation has been launched by a draft energy conservation law
developed by order of the Russian Government. It has been sent to the subjects of the
Federation, ministries and agencies of the Russian Federation. This draft aims, in the first place,
at setting legal norms for implementation of the federal energy efficiency policy. It establishes
financial and economic mechanisms promoting energy conservation (by way of tax, loans and
depreciation benefits; creation of energy conservation investment funds; subsidies; punitive
sanctions for inefficient energy use.

The draft determines provisions on energy consumption standards and certification of the
maintained equipment at the level of federal standards. It also suggests to orginase the system
of energy consumption registration at the level of federal statistics and to create federal and
regional management bodies on energy conservation.

9. TOP PRIORITIES IN ENERGY CONSERVATION

The program includes about 230 top priority projects. Most important of these are 78 projects
which are combined into a program of primary measures on meeting the needs of Russian
industries for energy and water control and regulation devices. This program will be
implemented in 1993-95. Expenses are estimated at 6.5 B rubles, including 2.7 B rubles for
scientific-research and design projects.

The Program Of Primary Measures

Sphere Number of Total cost,
projects B rubles

Registration, conﬁol 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 allow 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 m® 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 1s also expected to begin mass production of bio-digesters for solid waste processing,
"Biosolar" installations for growing water-plants and processing them into hydrocarbons as well
as 16 KW gas-generators for timber waste processing.

A power/heat supply installation will be designed to utilize the natural heat of the Earth. This
installation will be capable of developing 3 MW of electric power and 12 MW of heat power.

In the year of 1993 it is planned to carry out 20 research and design projects, the associated
expenses are estimated at 224 M rubles. 117 B rubles are supposed to be covered by the
Ministry of Fuel and Energy, and 107 M rubles -- by the Ministry of Science and Technical
Policy.

11. THE STRUCTURE OF THE PROGRAM MANAGEMENT

Board of directors of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund and
corresponding industry and regional funds are the chief implementors of the Program.

Money of the Russian Non-Budgetary Inter-Industry Energy Conservation Fund, as well as of
non-budgetary funds for scientific-research and design activities of the Ministry of Fuel and
Energy, according to the decree No. 371 issued on June 1, 1992, is attracted to support the
Program.

Management of regional energy conservation funds is exercised by the local authorities.

Financial resources of the Russian Energy Conservation Fund will be used to stimulate concerned
enterprises to invest 3-4 rubles for every ruble, received from the Fund.

Control over the course of the program implementation and efficiency of the funds utilization is
exercised by the Supervisor Council formed by the Ministry of Fuel and Energy of the Russian
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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)

L
0Oil Coal, Electric | Heat Total,
products, | Coal energy, | energy, | million
millions | coke, B B Cal tons of
metric million | KWH coal
tons metric equiva-
tons lent
Fuel and Energy
Complex: 45-60 15-17 33-39 40 160-180 | 150-180
Oil production 5-10 6-12
Coal production 3-4 10 3.5-45
Energy transportation | 8-10 7-8 30 150-170 | 52-59
Power and Heat
engineering 32-42 10-12 26-31 80-96
Oil refining 4.7-5 9-10 8-9
Household 10 0.6-0.8 21-23 90-105 | 120-145 | 85-95
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 2-25 8.5-10 | 40-45 20-23
Chemistry and oil-
and-chemistry 5-6 4-5 12-15 9-10
Timber and paper
industry 03-07 | 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)

 M—— T T MR

Branches of Num- | Expenses | Implemen- | Energy Economic | Pay-

national economy ber of | for tation savings, | 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 29 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 49 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 zn
investments imple- 'pro]gram)
menta- implemen-
. tation
tion 1993 | 1994 | 1995
period
1 2 3 4 S 6 7




Establishing legal
and economical
mechanisms to

provide implemen-
tation of energy
conservation poli-
cy. Creating sci-
entific and indus-
trial basis for
energy conserva-
tion technologies
and equipment.
Designing and
manufacturing
energy consump-
tion measurement
and control devi-
ces. Utilization of

new and renew-
able sources of
energy.

Level of readiness

The subprogram is
being developed.

Client;

Ministry of Fuel
and Energy of
the Russian
Federation

Total
to wit;

Republican budget

Investment loan

ways of support:
tax benefits
coal donations

Local budgets

Non-budgetary
sources,
including:
enterprises funds
bank loans
special funds
other

65.55

247.69

115.35
52.95
78.9

Sources of financing

1.59

70.03

26.95
18
25.95

129.6

13.98

28.59

87

42.48
18
26.37

132.6

13.98

27.96

90.66

46.92
16.95
26.58

The
subprogra
m will
cover
general
directions
of
implementa
tion of
"Russian
energy
conservatio
n policy
the new
economic
situation"”.
It will
determine
energy
conservatio
n potential,
social and
economic
efficiency
of the
energy
conservatio
n program
as well as
basic
directions
of
improving
energy
efficiency
in different
branches of
Russia's
national
economy
for the
period till
the year of
2000. As
a result of
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Capital investments
Total

to wit:
Republican budget

Investment loan

ways of support:
tax benefits
coal donations

Local budgets

Non-budgetary
sources,
including:
enterprises funds
bank loans
special funds

Besides:

Own hard currency
resources

Foreign investments,
M Am. dollars

Foreign credit,
M Am. dollars

288.0

46.8

57.6

183.6

75.6

45
63

24

60

63.0

54
18

18
18

18

100.8

10.8

27

63
234

18
216

20

124.2

10.8

21.6

81

342

23.6

10

22

resources
will
amount to
an
equivalent
of I M
rubles in
1993, and
of 35 M
rubles -- in
1995.
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2 3 4 5 6
Current expenses
Total 7999 | 17.62 | 2877 | 33.6
to wit:
Research and design
projects, 1394 | 4.1 492 |492
including
Republican budget 7.95 1.59 |3.18 |3.18
Non-budget sources | 5.99 2.51 1.74 1.74
Other needs, 66.05 13.52 | 23.85 | 28.68
including
Republican budget 7.95 1.59 |3.18 |3.18
Non-budget sources | 58.1 13.52 | 22.26 | 22.32
Local budgets 7.95 1.59 | 6.36
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RUSSTAN NON-BUDGETARY INTER - INDUSTRY ENERGY SAVING FUMD

MINISTRY OF FUEL AND ENERGY OF RUSSIA

The policy of energy conservation conducted by Russian
Government is based on:

- applving marbet-oriented mechanisms  of energy =aving
stimulation;
creating a ravorable econom . atmoszphers  tor producers
and consumers of e SHEYY CAVING equipien!

- providing inancial support por development | Lroduct ron
and implement at 1on eneryy caving rechnolopres,  deyvyoe:
and materials;

- setting up territorial anel tederal non-budget ary
'inancial tunds or energy zaving promotion:

- liberalizing energy pricing:

- energy consumpt ion standardizat ion;

- implementation of large-zcale projects and programmes
of promotion of efficient environmentally clean techlo-
giens;

- improving setentific, industrial and comnercial
mutuallyv-benericial cooperation in the field of energy
conservation with foreign pal tners,

For providing [(inancial support of implementation this
policy of energy conservalion huas been created  in aceordatice
with the resolulion  of Lhe  povernment  of (e Rusisiian
Federation the  Buccian Mo T VIR R T FIYS Leshost oy Lierpy
L-'.‘:v‘iug fTad (KEst ).

he managment or the ederal ot ot rthe RESF (whete
accumulated 30%  mears)  har e s ted onl by rhe Executive
Board within the Miunmstry or Fust oued Fostey ol the  Pussian
Federat ion.
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Activities of the Executive Roard are under e paUrvIey
of the DJupervizory touncil (Eoarh tneluded orrrerats, top
serent 1sts and buzinessmen of hifterent branches  of indip-try
and science.

The Executive Eoard of the PESF has already embarted o
zetting up a networl, of regironal Enetgy Saving Centres as 4
bazrz tor implement ing Lhe copceved elel gy zavihy policy.

[V is zupposed e 1993 1o establish and edquip with
teceszary fechhical  means  such Centres  in Moscow. [stra,
Kemerovo, Republic or Burvat i, Hovosibhirst,, Irhutsk,
Movgorod, Tula, MNizhniy Novgorod.

"~ The Executive Roard of  the REZF will provide general
methodical gurdance and auspices or e tegional Energy saving
Centres,

Means of I he RESF are being rormed through:
extra-payments for consumpted energyv by ihe enterprises (exept

budget organizations, collective and individual rarms, housing
and municipal administrative bioildings):  payments of  the
enterprises as sanct ions ror irrational U3 1IN of
tuel-and-energy resources; incomes as result of research,
consulting advisory, informational and commercial activities
of the Executive [oard or 1egional Energy Saving Centres;
dividents and percentage hy reimburzements of the I'avourable
loans.

Means of the RESF (federal part) are directed by the
Executive Board fo solve large-scale irgent inter-industry and
imnter-regional problems in the field of energy  conservation
and energy efficiency on the principles of share holding and
favourable loaning.

The main directions of the PESF using:

- to [ inance fhe meastres on seientific,
standard-and- juridical provizion of the energy conser-
vation and on standardization or the chetyy consumpt 1on;

- to provide the ymplementat ion ol the energy consumpt 1on
on the pranciples ol hiare holding of
enterprises-conzumers concertl;

- to support rinanciallv the manutacturing of the techn -
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callv  complicated enerpv =aving and Fnergy erfi-
cient equipment ;

- to provide rinancral support of the creafting a market
infrastructuwe of the enelpy faving equipnent . devices.
materials and  feclhnologies el promote 1ts penetiation
both in ru=zian market and 1 wor 1l marlbet:

- fto  encourage techmcal snetgy renovat1on of Fhe most
energy-intenzive ndustiies: o stimulate atilization
Of Zecondaly whnelgy recontces (rfavourable loans, grant .z,
supsidies, compenzation part of the expenditures).

Means of the RESF are being uszed for:

tormation data bases and dara bank. of  =rergy  efficient
techinologies, proviszion jurtdieal  corzultty and advisory
selvices of creat thg management  ysl e, Lramnity  personnel
both tn Ruszszia and abroad, 1nhstrance 1 the field or energy
conservation investment:s of foleign  and  russian enterprises
and rirms.

The Executive Board of the FESF exXpress 1ts readiness to
establizh and deve lop matualty henef icral cooperat ion
Czcientitic-technologreal, tnduw-ttial and commerocral) with
forergn partners  on all above nentioned problems 1 the izl
Of energy =zaving and energy erticiency.

For contacts:

Dr. Anatolv [utenho . Victor Shakhin
Chatlman  or  the Head of the International
Directors Council or Felat ions  Department
the RESF Executive ot the REZF Execiutive
Board Board
3l Giljarovshy 5t 21 Giljarovshy St
129832 Moscow Russ=ia [PYR3E Moscow Pussia
Tel. (09B) 234-51-11 Tel. (098) 724-134-A4
Fax. (095) 975-20-457 Fax, (0495) 97B-20-45
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Appendix V.

KEY ISSUES OF THE PROGRAMME FOR 1993-2000 ON REDUCING
LOSSES OF OIL, NATURAL GAS AND PETROL DURING ITS
EXTRACTION, REFINING AND TRANSPORTATION.

The Programme has been developped in addition to the
major "Energy Conservation Pogramme for Russ:ia" and in
accordance with the decree N371 issued on June 1, 1992 by the
government of Russian Federation: "Urgent measures on energy
conservation in the field of o1l and natural gas extraction.
transportation and refining"

The objectives of .the prcgramme are the fcollowing:

-To set the priorities for the technical energy saving
policv in the field of o¢1l and natural gas extraction
transportation and storing.

-To carry out rescearch and develcpment projects.

-To introduce modern energy efficient ftechnology and
know-how in the field in question.

-To organise the industrial preduction of new energy
efficient equipment and ensure future developmenrt of
existing industrial facilities ftc meet the demands cr
o1l and gas 1ndustry.

-To develop the economic mechanism which would ztimulate,
during transient period., the introduction of modern
energy efficient techneclogy and equipment and provide
government support for =nergy conservation projects.
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KEY ISSUES OF THE PROGRAMME ON ENERGY CONSERVATION
MEASURES TO BE TAKEN FOR THE RENOVATION AND RETROFITTING
OF THE OIL REFINING PLANTS.

The Programme has been developped in addition to the
major "Energy Conservation Pogramme for Russia" and n
accordance with the decree N371 issued on June 1, 1392 by the
government of Russian Federaticn: "Urgent measures on energy
conservaticn in the field of oil and natural gas extraction.
transportation and refining”

The objectives or the programme are the rollowing:

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

-to stimulate the development of the industries
manufacturing energy efricient equipment to meet the demand of
oil refining plants in 1993 - 1997.

-to develop and put into practice econcmic  and
legislative mechanism which would stimulate, during
Lransient period, the introduction of modern energy efficient
technologies and equipment and ensure government support rfor
energy conservation projects.

-to en?hance international cooperation 1in the field of
energy conservation.




KEY ISSUES OF THE PROGRAMME FOR THE YEARS 1993 - 1996
ON SUBSTITUTION OF PETROL AND DIESEL FUELS
BY COMPRESSED AND LIQUEFIED GASOIL.

The Programme has been develcpped in ddition tec the
major "Energy Conservation Pogramme for Russia"” and n
accordance with the decree N 371 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,
transportation and refining"

The objectives of the programme are the rollowing:

-to work out measures which would facilitate the
establishment of more attractive business and economic
environment to enchance further development and retrofitting
of exXisting gasoil <compressor service stations (GCE3) and to
encrease the fleet of vehicles which use as a fuel bottled
liqueried gas.

-to carrv ocut R & D with a view to develop efficient and
envirenmentaly scund vehicles which run on bottled liqueried
gas,

-Lo stimulate the develcopment of branches of induscry
which are related fo manufacturing or maintenance ar GC3Z  and
vehicles.

-to develop and introduce automatisation and centrol
equipment for GCSS5.

ondend

- -to develop the mechanism for implementation of GC35
retrofitting programme.

-to introduce new materials, technology and know-how.



KEY ISSUES OF THE PROGRAMME ON REDUCTICH
OF FUEL CONSUMPTION BY AUTOCAR AND TRACTOR FLEET.

The Programme has bneen ddevelecpped in addiftion to the
major "Energy Conservation Pogramme for Fussia” and n
accerdance with the decree N 271 1ezued on June L, 1992
government of Russian Federation: "Urgent m2asures cn  energy
conservation in the rfield of cil and natural gas extraction.
transportation and refining"

The objectives of the pregramme are the rollowing:

-to define the priorities for the mplementation of
echnical pelicy for medernizaticn of the autccars, ftractor:
and agricultural vehicles manuracturing industry with the
Lo encrease vehicles fuel efficiency

9]

0

-to improve technical maintenance ystem for =xisting
autocar and tractor fleer to reduce :t= el consumpt icn.

Ul

-to develop a zef ot regulaticns <concerning  ruel
effiiciency of types of vehicles, including those i1mperted,

-to carry out regearch and development projectz.

-to develep and put into practice new eccnomice  and
legislative mechanism which would =timulate. during transient
peri
financial support  for relatsd industries development fhrougn

the use of innovaticon and investment funds.

od. manufacturing of efficient eguipment and provide

BEST AVAILABLE CcOoPY




