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Introduction

The events of the last few decades have demonstrated not only the importance but the acute necessity for in-depth analysis and forecasting for
the energy sector.
We are proud to present SCANER – an outcome of
many years’ work in the sphere of system research
of the energy sector at the Energy Research Institute of the Russian Academy of Sciences. We used
a wealth of information in the development of the
complex, including know-how of leading Russian
and foreign specialists and extensive knowledge
and expertise of ERI RAS staff. SCANER modelling and information complex offers numerous
opportunities for forecasting the development of
the Russian energy sector, and the development
of the world energy markets and for preparation
of recommendations for the Russian governmental
authorities and energy companies.
SCANER is a unique innovative tool for decision
making in the energy sphere. It is efficient, generates timely results and, not least importantly, is fully
adapted to the Russian conditions.

ERI RAS Director,
Academician
Alexei Makarov
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Overview
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SCANER modelling and information complex is a unique tool for system
research on the development of the Russian energy sector as an important part of the national economy and the world energy markets in the
medium and long term (to 2030 – 2050).
SCANER comprises large amounts of verified and constantly updated
data on energy, powerful analytical tools and over twenty mathematical
models for integrated forecasting and optimisation of global and domestic energy sector development. Energy sector development is analysed across the main stages of energy transformation – from production
(over 20 types of primary energy resources) to consumer use (10 major
energy carriers).

SCANER enables to solve a wide range of strategic planning and management tasks in the energy sector both at the state and corporate levels. The use of SCANER provides the following:
For specialised governmental authorities:
— support of strategic decisions in the sphere of development and
reforms in the domestic energy markets while taking into account
the balance of interests between producers and energy consumers,
based on economic development goals and the situation in the external energy markets;
— qualititative estimations of the energy sector development scenarios
in the process of the Energy Strategy elaboration, strategies for the
energy industries’ development and regional energy supply;
— determining priorities and evaluating the effectiveness of the mechanisms for state energy policy implementation;
— evaluating of the impact of international obligations on the prospects for development of the Russian energy sector and the economy
as a whole.
For energy companies:
— risk management and substantiation of strategic decisions by means
of clarifying projected demand for the companies’ goods/services
and price conditions;
— An outlook for the development of the situation in specialised domestic and external markets, narrowing the uncertainty margin;
— Development of long term investment programmes based on an
integrated forecast of the external environment (macro economic
situation, demand dynamics and dynamics of price conditions in
the domestic and external energy markets, institutional and regulatory factors);

SCANER –
what is it?
SCANER is a unique tool for
system research into the
development of the Russian
and world energy markets in
the medium and long term

Areas of
application

SCANER enables to solve a
wide range of strategic planning and management tasks
in the energy sector at both
the state and the corporate
levels
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— it provides an evaluation of long term development prospects and energy
business diversification of the «energy mix»; substantiation of effective
production and innovation strategies, ensuring capitalisation growth.
For large energy consumers:
— an evaluation of future conditions of energy supply when developing
their own strategies in the energy markets and an appraisal of the
viability of diversifying the «energy mix»;
— elaboration and substantiation of the effectiveness for the energy
conservation and own energy production modernization and development programmes;
— an evaluation of risks of the existing market mechanisms relating to
the effectiveness and reliability of supply. Determining various formats of strategic partnership with energy companies.
For international organisations and specialised governmental authorities of the Russian Federation:
— an evaluation of development of the Russian and foreign energy sectors, appraisal of risks of misaligning the strategies and substantiation of measures to being these strategies closer;
— ensuring an integrated energy-economics substantiation of Russia’s
position in international and inter-governmental negotiations in the
sphere of energy and climate.

SCANER –
The main
advantages

A regularly updated and
renewed information
environment of the SCANER
modelling complex is a
synthesis of governmental,
departmental and corporate
statistics

Unique information support. The regularly updated and renewed information environment of the SCANER modelling complex is a synthesis of
state and corporate statistics. We have developed methods for verifying
this information via interactive simulation models. Information is automatically transformed and displayed into the aggregated optimisation
models. It is given a valuable interpretation and verification of the generated solutions and their presentation in both Russian and international
energy data formats. Information support includes the following:
— industry databases on technical and economic indicators of the existing energy facilities and emerging types of energy technologies;
— databases on macroeconomic indicators, retrospective characteristics of development and energy consumption by type of economic
activity;
— databases on the dynamics of volumes and the structure of supply
and demand of fuel and energy resources, databases on the energy
balances and pricing conditions in the Russian and foreign energy
markets.
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A three level system of mutually coordinated calculations is used to develop rational scenarios of economic development, development of the
energy sector and energy companies.
— at the economic level — coordination of forecasts for the development of the energy sector, the economy of Russia and the administrative units of the Russian Federation according to domestic demand
and exports, energy prices, taxes, investments (input and output balances);
— at the level of the energy sector - inter-industry coordination of forecasts for the development of the fuel industries and the power sector
(national and regional fuel and energy balances);
— at the industry level – coordination of the parameters of production
and investment programmes and the conditions of financial stability
of the industries in the energy sector and energy companies (financial balance sheets of the industries and companies).
This system ensures that the calculations undertaken are integrated, since
it takes account of inter-industry and territorial interrelationships of the
energy sector and its links with the economy by setting «top-down» targeted requirements and limitations on the development of the industries
in the energy sector. Therefore the economic development forecast acts
as a basis for calculations (including solvent domestic demand, growth
tares of wholesale fuel and energy prices, investment burden of the energy industries, parameters of their taxation, greenhouse gas emissions’
mitigation measures, etc.). In addition to these, the system takes account
of the reverse impact of the energy sector on the economy, which is used
to adjust initial scenarios of socio-economic development of Russia and
its regions. Consideration of the reverse relationships (bottom-up) is made
based on the aggregate financial and economic indicators of the development of industries within the energy sector (wholesale fuel and energy
prices, taxation burden in the energy industries, investment programmes,
the amount of funds attracted to finance investments, greenhouse gas
emissions etc.).
SCANER was designed to be as close to reality as possible. It allows the
researcher to consider various combinations of criteria and priorities in
the search for solutions, study sensitivity or perform risk-analysis of solutions to generate not formally optimal but rational scenarios for the
development of the energy sector while taking into account external factors. These scenarios have the utmost stability and adaptability in the
conditions of high uncertainty of the future economic situation, the formats and the economic conditions of the external and domestic energy
markets and technological progress. They take into consideration the
possible impact of autonomous variables which form additional environmental, socio-political, regulatory, institutional and other limitations.

A three-level system of
coordination of calculations
within SCANER enables to
take into account inter-industry and territorial interrelationships of the energy
sector and its links with the
economy (including the reverse inﬂuence of the energy
sector on the economy)

SCANER allows the
researcher to consider various combinations of criteria
and priorities in the search
for solutions, study sensitivity or perform risk-analysis
of solutions to generate
not formally optimal but
rational scenarios for the
development of the energy
sector while taking into account the possible impact of
externalities
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SCANER’s ﬂexibility, adaptability and a variety of modes which can be
used for specific tasks provides the client with an opportunity to choose
the appropriate level of detail of initial information, models and generated results. The client is able to develop his own economic and energy
sector development scenarios, using various modes of forecasting (depth
and level of detail), both within the full cycle and when an immediate
solution is required for specific tasks. The following is possible:
— research into the development of the economy and the energy sector
based both on the clients’ scenarios and own scenarios;
— organising research within the full cycle or the use of only some
modelling modules to solve particular tasks, including those for the
administrative units of the Russian Federation and for companies;
— presentation of results in Russian and international data formats.
A high degree of detail. SCANER can produce forecasts for the global
energy sector in relation to the main macro-regions of the world and
62 large countries. It can produce economic development and energy
sector development forecasts for Russia with a breakdown by all major
types of economic activity and 83 administrative units of the Russian
Federation, as well as forecasts for modelling the development of large
national energy companies. A high degree of final detail makes it possible to consider various groups and the number of world regions and
Russian regions.
There is no fully functional equivalent of the SCANER complex in Russia.
Some foreign energy forecasting systems which are essentially close to
it do not take into account important specific features of the Russian
energy sector and do not contain adequate information and the necessary level of detail. Most often, Russia is considered as a single entity, or
is included within a larger unit («the former USSR», Eurasia etc.).

Structure of
the complex

SCANER comprises a combination of simulation and optimisation models and information systems linked to these (databases and expert analytical tools).

SCANER uses a matrix structure (a four-level industry
and a three-level territorial one) which counts thousands of power facilities and
considers various aspects
of their operation with a
complex structure of direct
and reverse production and
economic relationships

SCANER uses a matrix structure (a four-level industry and a three-level
territorial one) which counts thousands of energy facilities and considers
various aspects of their operation with a complex structure of direct and
reverse production and economic relationships. The complex includes
several information and modelling modules providing maximum coverage of the issues of global energy sector development and the Russian
energy sector development, both at the national and the regional levels:
• module for the development of scenarios of external conditions;
• module for global energy forecasts;
• module for forecasting socio-economic development of Russia and
its regions;
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• module for forecasting energy consumption and development of fuel
and energy balance sheets;
• electric power sector module;
• oil and oil refining industry module;
• gas industry module;
• coal industry module.
Interaction between information and modelling modules is organised
within an iterative scheme for coordinating energy demands of the
Main interoperations of the SCANER modelling and information complex
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SCANER is a constantly
developing system –
appearance of new tasks
and entire research directions requires regular modification of existing mathematical models and creation
of new ones. In a number
of cases this leads to new
information and modelling
modules being set up

Main results
of regular
research

economy and production and financial capabilities of the industries in
the energy sector and energy companies.
SCANER is based on the universal methodology for system analysis
in the energy sector. It enables to integrate both original modelling
projects and ready-made software products within a single information technology used for forecasting. The most large scale integration
of this kind will be interoperation with the TIMES modelling complex within the framework of ERI RAS’s participation in The Energy
Technology Systems Analysis Programme (ETSAP), coordinated by the
International Energy Agency (IEA). In particular, there are plans to develop and use the TIAM model (TIMES Integrated Assessment Model).
This is a global energy model created on the basis of the TIMES modelling complex and would be used as part of the module for forecasting the development of the global energy sector (with an appropriate
description of Russia as a participant in the global energy system). The
possibility of creating a model for system evaluation of key technological trends in the Russian energy sector is also being considered. It
would be set up on the basis of the TIMES complex and would evaluate trends in the context of long term forecasts for the development
of the national and regional energy sectors.

The following results should be highlighted among the main outcomes
of research regularly conducted by ERI RAS using the SCANER modelling and information complex:
• rational scenarios for the development of the Russian energy sector,
including production dynamics and investment programmes of the
energy industries and large companies, coordinted with the forecasts
for the development of global energy markets and socio-economic
development scenarios for Russia;
• mutually agreed forecasts on domestic wholesale prices of various
types of fuel and energy for the zones of Russia;
• specific and aggregate energy balances of Russia, eight federal districts and all of the administrative units of the Russian Federation (in
the international format), accounting for around 20 types of fuel and
energy resources;
• rational and relevant for the Russian conditions directions of the scientific and technological progress and the potential for application
of new technologies in the different energy industries and energy
consumers to improve energy efficiency in the economy;
• recommendations to improve taxation, customs, investment and
environmental governmental policies in the sphere of production,
transportation and sales of energy resources;

11
• determining the likely impact of pricing and investment policies in
the energy industries on the dynamics of macroeconomic indicators,
forecasting development of the non-energy sectors of the economy,
revenue and expenditure in the consolidated budget and living standards of the population;
• evaluation of possible stimulation mechanisms and consequences of
various measures of curbing greenhouse emissions for the Russian
energy sector and the economy;
• evaluation of demand and potential for energy production in the
world markets;
• recommendations on optimum volumes, structure and geography of
domestic energy exports and the development of Russian companies’ foreign operations.
Research on the Russian energy sector produce appropriately detailed
parameters for the rational scenarios for the development of all sectors
within the energy sector. These are consolidated into specific and aggregate fuel and energy balances – the national balance, the balances for the
federal districts and administrative units of the Russian Federation. They
are presented in Russian or international format and demonstrate that
data generated has been coordinated by the main stages of production,
conversion and end consumption of main energy and fuel types.
Research on the global energy sector produce global energy balance
and energy balances of the macro regions and of the leading countries.
Inter-regional and inter-country trade volumes are evaluated and the
options for the development of the energy sector are considered.
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Module for the
development of
scenarios of external
conditions

13
The module for the development of scenarios of external conditions
includes two submodules:
• formation of scenario parameters of the development of the global
economy and the energy sector, taking into consideration geopolitical and institutional premises. Scenario trends of the global economy
and the energy sector are formed based on an analysis of the geopolitical situation in the world, demographic and macroeconomic
trends of development across the regions and countries and taking
into account the main directions of the energy policies of individual
countries. These scenario trends are for the years from 1980 to current year and further to 2030;
• formation of scenario parameters of Russia’s socio-economic development and the development of the energy sector in relation to
the chosen global trends and possible scenarios of transformation
and modernisation of the Russian economy and the national energy
policy (taxation, pricing, structural aspects, etc.). Qualitative scenario parameters for Russia are calculated using a simulation Coordinating System (CoS) which describes production and technological,
cost and balance interrelationships between over 500 aggregated
development indicators in relation to the national economy and
the energy sector. These are generated for the years of 1985 to current year and further for the next decade, and then for every five
years to 2050. Based on accounting information, CoS can calculate
and present the following in interactive mode: future dynamics
of the economy and income of the population and corresponding
domestic consumption, production and export of main energy resources and wholesale energy prices across the Russian regions.
The system can also estimate greenhouse gas emissions and the
required amount of capital investment for the development of the
energy sector, scale of energy conservation and the development of
distributed energy, on the whole for the country.
For each of the accepted scenarios, CoS first ensures an overall tuning
of the complex and then regularly updates itself based on the accounting information and current results of the other modules’ operation. It
is always ready to produce express-information in amalgamated composite formats of energy sector development scenarios.

The module for the
development of scenarios
of external conditions
enables to form scenario
parameters of the
development of the global
economy and the energy sector, taking into consideration
geopolitical, institutional,
macroeconomic,
demographic factors and
changes in governmental
energy policies
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Module for global
energy forecasts
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The module for global energy forecasts is a new element of the SCANER complex, which has been developing actively for the past 5 years.
The module is a system of simulation and optimisation economic and
mathematical models of global energy sector, databases and knowledge
bases linked to these models. It enables to determine the place of the
Russian energy sector within the global energy sector, evaluate the possibilities and risks of cooperation with foreign countries and develop
own forecasts for global energy market conditions and examine forecasts produced by foreign analytical centres. In addition, it was created
to measure the impact of the development of the global energy sector
on the Russian energy sector and to evaluate the possibility of Russian
companies increasing their activity in the external markets.
The modelling module for global energy forecasts is part of ERI RAS’s
overall modelling and information complex. Therefore its calculations
are coordinated with the outcomes of the Institute’s research in relation
to scenarios of the Russian energy sector development.
Global energy development forecasts are produced based on demographic forecasts, evaluations of the global energy sector development,
dynamics of technological progress, energy and environmental policies
in various countries.
A system of monitoring world energy markets has been developed within
the framework of this module. It collects and analyses foreign statistical
information, monitors databases on the energy sector and the energy
policies of individual countries and monitors information on leading
energy companies and top energy projects.

Tatyana MITRovA, Ph. D. In Economics,
Head of Oil and Gas Department for
Russia and the World

The module for global
energy forecasts enables to
determine the position of
the Russian energy sector
within the global energy
sector, evaluate the possibilities and risks in the foreign
markets and examine forecasts produced by foreign
organisations
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The system for collecting and processing information within the module for global energy forecasts

The capabilities of the new module are constantly expanding and already have a number of advantages compared to foreign and domestic
equivalents:
• a high degree of detail. This is the first Russian system that forecasts
global energy demand in detail across the macro regions and 62
large countries, including 13 CIS countries and 37 countries in Europe, Russia’s main external market;
• the system takes into account inter-fuel competition. Electric power
sector and motor fuel modules make it possible to analyse economic
conditions and potential inter-fuel competition;
• the entire global nuclear industry is represented on a module-bymodule basis, including nuclear power units under construction,
those planned for construction and potential projects. Changes in the
energy policies of various countries are taken into consideration;
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• the module for the renewable energy sector includes details information on all national plans to develop the renewable energy sector,
which are adjusted taking into account economic indicators of the
«green» technologies;
• optimisation model of the global gas market —for the first time in
Russia this model reviews pipeline and LNG markets across all of
the countries producing and consuming gas. The model is equipped
with an extensive database on foreign gas projects, fields, LNG plants,
transport infrastructure and contracts. It is possible to take into account parallel operation of the long term contract system and spot
gas markets;
• research technology considers non-economic limitations which describe group collusion and market barriers. This makes it possible
to analyse the impact of imperfect competition on gas markets and
consider geopolitical factors inﬂuencing the development of gas
markets (transit conﬂicts, armed conﬂict, regulatory changes, changes
in the energy and environmental policies of the consumer countries
and transit countries;
• ﬂexibility of the modelling module in revisions to reﬂect the setting of
the problem, changes to forecast horizons and the level of detail in the
description of the research target (products/regions/countries etc.).

Level of detail of the
balance model of global
energy consumption
across macro regions and
countries (using Europe
as an example)
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Structure

The module for global energy forecasts comprises the following submodules:
• the submodule for entry parameters includes retrospective data and
scenario premises for the development of the world economy and
the world energy sector. Geopolitical and institutional factors are
taken into account and the following are provided in detail for each
country: GDP growth forecast, population growth forecast and oil
price forecast, as well as some databases.
• the submodule for evaluating the resource base of the global oil, gas,
coal and nuclear industries and the renewable energy sector;
• the submodule for evaluating technical and economic indicators of
the main technologies;
• submodule for forecasting fuel and energy demand across regions,
countries and sectors of consumption;
• fuel and energy balance submodule – balance model of global energy consumption, used to forecast primary energy consumption, differentiating consumption of oil, gas, coal, nuclear power and renewable
energy for the whole world, 8 major macro regions and 62 largest
countries, including 37 European countries and all CIS countries;
• gas industry submodule (optimisation global model of the gas market);
• coal industry submodule;
• oil industry submodule (balance model of the global oil market);
• renewable energy sector submodule;
• nuclear power sector submodule;
• electric power sector submodule.

Currently the gas submodule is the most developed one and includes
an optimisation model of the global gas market, which combines the
model of Eurasian gas markets, developed at ERI RAS and elements of
the NEXANT World Gas Model (WGM).
This submodule builds a forecast of gas industry development using
the results generated by the model forecasting global energy consumption. These results are adjusted by considering the reverse relationships. Gas production and consumption volumes are determined
while taking into account inter-fuel competition with other energy
sources, spot gas prices and long term contract prices across countries
and regions, as well as volumes of gas supplies on certain routes.
Optimisation model of the global gas market reviews 145 regions –
production hubs, including 17 hubs in the CIS, 37 – in Europe, 22 – in
developing Asia, 4 – in the developed Asian countries, 14 – in South
and Latin America, 29 – in Africa, 13 – in the Middle East and 12 in
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North America. The model contains data on 245 active, planned and
potential gas transportation corridors which connect the hubs in all
of the regions of the world, as well as 780 LNG transportation routes
(transportation by sea tankers).

Structure of the unit for global energy forecasts
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Primary energy consumption by European countries until 2030, mtoe

Primary energy consumption forecast for the US, by fuel type, mtoe
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Primary energy consumption by European countries until 2030, mtoe

Potential world gas production (volumes and production costs, US Dollars/thousand cubic metres
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Results: directions of inter-regional gas trade
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Results

• Scenario forecasts of primary energy consumption across the word,
main regions and large countries.
• Forecasts of demand for oil, main petroleum products, natural gas,
coal, nuclear power and renewable energy across the world, macro
regions, countries and consumption sectors (industry, transport, electric power and heat sector, losses and own needs, households etc.).
• Projected gas production and consumption volumes across the countries of the world, spot and contractual prices of gas across countries
and regions, as well as pipeline and LNG supply volumes on various
routes.
• An evaluation of market niches for Russian hydrocarbons in the external markets taking into account their competitive ability.

End consumption forecast for industry by fuel type in EU-27, mtoe
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oil consumption forecast in EU-27, by sector, mtoe

Primary energy consumption in China to 2030, by fuel type, mtoe
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Module for forecasting
socio-economic
development of Russia
and its regions
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The module for forecasting socio-economic development of Russia
and its regions ensures coordination of the parameters of investment,
pricing, taxation and export policies in the industries of the energy
sector with the dynamics of economic development, capabilities of
the state budget, consumer industries and households. In addition,
this module performs an evaluation of macro-economic consequences
and feasibility of investment programmes in the energy sector and the
options for reforming fuel and energy markets.
The module for forecasting socio-economic development of Russia
has a number of unique advantages:
• an original universal method and software support for solving
multi-linear tasks, which enable to determine indices of wholesale
prices of goods, industry salary levels, amounts of attracted loans in
the industries and rates of the main taxes within the framework of
a single mathematical programming task. All these are determined
alongside traditional target indicators;
• an original methodology for forming coordinated scenarios for the
development of the administrative units of the Russian Federation,
which enables to take account of retrospective trends in the regional and industry structure of the economy and evaluate changes
in these trends in the implementation of investment projects;
• a unique and constantly updated and expanded database on the
development of the national economy and its branches by subject
of the Russian Federation includes retrospective data and development forecasts, formed by governmental authorities and nongovernmental organisations, as well as information on large investment projects being implemented or planned (over 1 thousand
projects);
• a ﬂexible structure and the possibility to promptly revise the models in the module to suit particular tasks, including:
— forecast horizon (from 3 to 25 years)
— representation of the national and regional economies by industry
— regional structure of the economy (Federal districts, 83 administrative units of the Russian Federation);
• a system of automated generation and operation of macroeconomic and other expanded balance models enables to significantly
reduce time costs and labour intensity in setting and conducting
simulation research, which substantially shortens the time it takes
to generate results.

vladimir MALAkHov,
Ph. D. in Economics Head
of Department for Energy Consumption,
Energy Efficiency and Scientific
and Technological Progress in the
Energy Sector, ERI RAS

The module for forecasting
socio-economic development
of Russia and its regions
ensures coordination of the
parameters of investment,
pricing, taxation and export
policies in the industries of
the energy sector with the
dynamics of economic
development, capabilities of
the state budget, consumer
industries and households
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Structure

1. A non-linear optimisation inter-industry model of «energy sector
within the economy» provides a macro economic analysis of the prospects for the development of the economy and the interaction of its
sectors with the fuel and energy industries. This model is a conditional
dynamic model, in which projected dynamics is formed by a sequence
of year-by-year interrelated optimisation calculations. The model of
«energy sector within the economy» is based on the balances of production and distribution of 30 products (goods and services), of which
9 are types of fuel and energy. The ability of the model to solve multilinear optimisation problems enables to model financial balances of
25 industries (5 of which are industries within the fuel and energy
sector), revenues and expenditure of the state budget and households,
balance of labour resources, the balance of added value and the balance of investment and borrowing in the economy. These can be modelled alongside material balances.

A non-linear optimisation inter-industry model of «energy sector within the economy»
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It is possible to enter target limitations within the model of «energy sector within the economy». These are used to that the values and the rates
of growth of the indicators below are feasible and mutually agreed:
— GDP;
— household income;
— capital investment both across the whole of the economy and in individual industries;
— export and import volumes (in US Dollars) across the whole of the
economy and for individual goods and services;
— the government budget balance;
— production dynamics and levels of profitability of the real sectors of
the economy;
— inﬂation indices.
2. Simulation model of investment rating of the industries is aimed at
calculating cost of capital and profitability of investments within various
branches of the economy, as well as at the distribution of overall investment resources of the country between the industries, based on plotting
an investment rating of the industries (overall investment resources are
calculated within the «energy sector within the economy» model).
This model is built on the classic concept of company valuation, which
is used for such conditional macro-economic subjects as the real sectors of the economy. As a result of calculations within the model, valuations of the aggregate value of each industry are determined (types of
economic activity in accordance with the All-Russian Classifier of Types
of Economic Activity). However, the vector of distribution of investment
resources in the economy is the main outcome of the model’s operation.
Distribution of investment resources in the economy is made between
the following investment directions: capital investment in the industries, government borrowing, household loans, and outﬂow of capital
abroad.
Scheme for forecasting socio-economic development of Russia and its regions
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3. A model was built to study the macroeconomic impact of the economic and technological measures to curb greenhouse gas emissions in
Russia with a more detailed review of some carbon intensive industries:
the electric power sector, the metallurgical industry, the petrochemical
industry and production of other non-metallurgical mineral materials
(construction materials).
The model describes greenhouse gas emissions as a result of the following processes:
— carbon emissions linked to the use of fuel in various sectors of the
economy;
— fugitive emissions – greenhouse gas emissions during the production and transportation of coal, oil and gas (including as a result of
ﬂaring);
— greenhouse gas emissions during industrial utilisation of non-fuel
mineral resources (industrial processes are viewed separately in the
construction materials industry, in the petrochemical industry and in
the metallurgical industry);
— greenhouse gas emissions in agriculture;
— greenhouse gas emissions linked to waste in the industrial sector
and in the public and utilities sector.
The methodology of the Inter-governmental Panel on Climate Change
was used as a basis for modelling anthropogenic greenhouse gas emissions. The model of «the energy sector within the economy – ECO) is oriented towards a search for a compromise scenario of Russia’s economic
development while taking account the interests of the real sectors of
the economy, governmental expectations and Russia’s potential obligations under the post-Kyoto climate agreements.
4. The methodology and the system of economic and mathematical
models for forecasting socio-economic development of the administrative units of the Russian Federation. The results of these calculations
are necessary to evaluate future demand for fuel and energy resources
in the Russian regions.
The methodology for forecasting socio-economic development of the
administrative units of the Russian Federation is implemented with the
aid of 8 identical economic and mathematical models which differ only
by the mix of regions (administrative units of the Russian Federation).
For each subject of the Russian Federation, dynamics of production and
investments are forecast for the following industries, in addition to GRP:
agriculture and forestry, production of mineral resources (excluding fuel
and energy resources), manufacturing industries, construction, transport
and communications (excluding pipeline transport), other types of activity (mainly represented by the services industry).
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Forecasting mutually agreed socio-economic development of the Russian regions is based on a combination of three principles:
• coordination of projected trajectories of the indicators which determine socio-economic development of both the country as a whole
and its regions;
• taking into account current trends in the dynamics of the regional structure of the national economy, which are determined by the
changes in the sectoral structure of the regional economies;
• taking into account large investment projects which have been approved for implementation in the administrative units of the Russian
Federation and which will cause qualitative changes in the sectoral
structure of production in the regions and the regional structure of
the national economy.
As a result projected scenarios of socio-economic development of
Russia’s regions are formed. They take into account potential investment projects and expected qualitative changes in the trends of the
sectoral structure of the economies of the administrative units of the
Russian Federation.
The information environment described above is implemented via
an interactive programming system Creator-Digger, developed at ERI
RAS and intended for the automated development and application of
macro-economic and other expanded balance models. These enable
to significantly reduce time costs and labour intensity when setting up
and conducting model studies.
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Results

• Expanded and Interconnected system of macroeconomic indicators,
parameters of dynamics of production and financial performance of
the sectors of the economy.
• Mutually agreed forecasts of socio-economic development of all
the administrative units of the Russian Federation.
• Projected evaluations of the impact of the pricing and investment
policies in the industries within the energy sector on dynamics of
macroeconomic indicators, development of the non-energy sectors
of the economy, revenues and expenditure within the consolidated
budget, living standards of the population.
• Evaluation of possible economic consequences of implementing
various measures to curb greenhouse gas emissions in Russia.
• A macroeconomic analysis of recommendations on improving the
taxation, customs, pricing and investment policies of the government in the sphere of production, transportation and sales of energy resources.

GDP generated for two scenarios, bln. US Dollars
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GRP (Gross Regional Products) of the federal districts for the two scenarios, bln. US Dollars
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Module for forecasting
energy consumption
and development
of fuel and energy
balances

35
The module for forecasting energy consumption and development of
fuel and energy balances is intended to estimate demand for the main
types of fuel, electric power and centralised heat for the country, the
federal districts and the subjects for the Russian Federation for the
next 20-25 years based on external forecasts (demographic, socio-economic, scientific and technological progress, etc.) and various state programmes (residential construction and redevelopment, energy saving
programmes etc.).
Producing a mutually coordinated and adjusted system of reporting and
projected federal and regional fuel and energy balances in an international format.

Corresponding Member of the Russian
Academy of Sciences Sergei FILIPPov,
Deputy Director of ERI RAS

The module contains two submodules:
• forecasting energy consumption;
• development of fuel and energy balances.
The most important specific features are as follows:
• an original approach to forecasting fuel and energy demand («topdown») ensures that mutually coordinated and adjusted energy consumption forecasts are produced for the country, the federal districts
and the administrative units of the Russian Federation;
• the module takes account of the market mechanisms for forming demands of the economy and households for fuel and energy by balancing supply and demand of fuel and energy resources, including
local factors linked to the implementation of large investment projects and including local energy resources within the balance (including renewable energy resources);
• taking into account the main factors that determine energy consumption (demographic, economic, technological, pricing, functional
specific features of consumer groups, inter-fuel competition, balance
and infrastructural limitations, uncertainties, etc.;
• close interoperation with the macro-economic model of «energy
sector within the economy» and models of the energy sector within
SCANER modelling and information complex;
• creating a hierarchically built system of mutually coordinated fuel and
energy balances of the country, the federal districts and the administrative units of the Russian Federation. This system provides vertical and
horizontal adjustment of solutions generated at each of the levels;
• ﬂexibility of the modelling module in revisions to reﬂect the setting
of the problem, changes to forecast horizons and the level of detail
in the description of the research target (country/region/sector of
the economy/product);
• unique and constantly updated databases providing information
support for model calculations and forecasts.

The module for forecasting
energy consumption and development of fuel and energy
balances is used to provide
an evaluation of
demand for the main types
of fuel, electric power and
centralised heat and to
produce fuel and energy
balances of Russia, the
federal districts and the
administrative units of the
Russian Federation
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key ﬂowchart for forecasting energy consumption
of Russia and its regions

Structure

1. Energy forecasts are made using the EDFS (Energy Demand Forecasting System) modelling and information complex. The complex comprises
adaptive simulation models intended to determine demand in electric
power, centralised heat, boiler and furnace fuels, motor fuel across the
sectors of the economy. It also includes a model for forecasting demand
for fuel used for non-fuel purposes and some relevant databases.
Integration of the models is achieved by using iterative procedures for
aligning fuel replacement by types of economic activity. Determining rational directions and the volumes of utilisation of «local fuel and energy resources» (secondary ﬂammable and heat resources, biomass, other
types of renewable energy resources, etc.) is most important. This stage of
research is performed using a technical and economic analysis of typical
energy technologies.
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Structure of the EDFS modelling and information complex used to forecast energy demand
for the country and its regions

First, energy intensity is forecast for each type of economic activity based
on the end-use consumer sector. Specific fuel and energy consumption
for the needs of the industries in the energy sector is also estimated.
Then energy demand is forecast for the country and its regions based
on the generated estimates and external forecasts.
The following algorithm is used to forecast energy intensity generally:
1 – determining the standard trend in energy intensity based on its
links with macroeconomic indicators;
2 – adjustment of the standard trend by implementing energy saving
programmes and fuel replacement;
3 – taking into account disturbances resulted in by implementation of
investment projects.
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Algorithm for forecasting energy intensity for types of economic activity

Retrospective information on energy consumption is collected using
a «bottom-up» approach (starting with the type of economic activity
in the administrative units of the Russian Federation to the national
level), which helps to verify it. Final energy consumption is forecast
using a «top-down» approach and is based on the following:
— a detailed macroeconomic forecast for the country and its regions;
— projected data on energy intensity of various types of economic
activity for the country and its regions;
— parameters of new large investment projects.
EDFS complex is a distributed computer system, which gives experts
an ability to independently use specialised forecasting models and
databases on remote computers, provides access to information resources and ensures iterative coordination of generated solutions.
2. Projected fuel and energy balances of the country and the regions
are produced in the international format using a special tool to general fuel and energy balances. The format of balances is developed in
maximum harmony with the internationally accepted formats. Specific features of the Russian economy and energy sector and statistical
observation system used in the country are taken into account.
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Procedure for developing projected fuel and energy balances:
• section 1 («Resources») – based on forecasting development of the
energy producing industries and Russia’s participation in international fuel and energy trade;
• section 2 («Transformation of fuel and energy resources») – based
on the forecasts of refining industries, electric power sector and the
centralised heat supply sector;
• section 3 («Own needs and losses of the energy sector») – based
on estimated expenditure of fuel and energy on the needs of the
industries in the energy sector in the process of production, refining and transportation, including relevant losses of fuel and energy
resources;
• section 4 («Final consumption») – based on demand forecasts estimating demand for fuel and energy by type of economic activity in
the final consumption sector;
• projected fuel and energy balances are preceded with reporting fuel
and energy balances;
• there are specific balances (by types of fuel and energy) and an aggregate balance within the structure of fuel and energy balances. The
latter provides mutual coordination and an integrated representation of the indicators taken from the specific balances;
• a system of mutually coordinated fuel and energy balances of the
country, the federal districts and the administrative units of the Russian Federation is formed. This system ensures alignment of the rational scenarios of energy consumption and development of the energy
sector at these levels.
3. Analytical and information resources:
— demographic statistics for the country and the regions;
— statistics on fuel and energy consumption by types of economic
activity for the country and the regions;
— statistics on the living standards, conditions and lifestyle of the
population (per capita income, availability of housing, condition of
housing facilities and upgrades to these; population distribution
structure, availability of cars, etc.);
— retrospective dynamics of energy intensity of all types of economic
activity and of households;
— detailed parameters of the relevant macroeconomic forecast (output and investment by types of economic activity and regions, fuel
and energy prices, etc.);
— approved state (governmental) programmes (residential construction,
upgrades to housing facilities, energy conservation measures, etc.);
— database on investment projects by types of economic activity;
— data on energy saving technologies in all types of economic activity
and households etc.
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Fuel and energy balance in an international format
Fuel and energy balance, rows

Fuel and energy balance, columns

1. RESoURCES
Commercial productions
Imports (deliveries to the region)
Exports (out of the region deliveries)
International bunkering
Changes in reserves
Supplies of primary energy

Natural gas, including associated gas

Production of secondary fuel and energy resources
Total fuel and energy resources for domestic consumption
2. TRANSFoRMATIoN oF FUEL AND ENERGY RESoURCES
Gas processing and
Oil refining
Stabilisation of oil and gas condensate
Coking coal production
Power plants
Including condensing power plants
CHP
Hydro power plants (including PSP)
Nuclear power plants (incl. Nuclear heat and power plants)
Renewable energy power stations
Boiler houses
Other heat sources
In total
3. oWN NEEDS AND LoSSES oF THE FUEL AND ENERGY SECToR
Own needs and losses in the production of fuel and energy resources
Own needs and losses in processing of fuel and energy resources
Own needs and losses in transportation of fuel and energy resources

Oil, including gas condensate
Car petrol
Diesel fuel
Fuel oil
Liquefied hydrocarbon gases
Dry gas at oil refineries
Other petroleum products
Coal
Coking coal
Coke oven gas

Other solid fuels
(fire wood, peat, oil shale)
Wood and agricultural waste, etc.)

Other secondary fuels
(blast furnace gas, other metallurgical gases,
other production waste products, etc.)
Nuclear power
Hydro power
Other renewables (geothermal, wind, own
needs and losses in fuel and energy transformation, solar etc.)

In total

Secondary heat resources

4. END CoNSUMPTIoN
Production of mineral resources (excluding production of fuel
and energy resources)
Processing plants (excluding industries in the fuel and energy sector)
Construction (centralised heat supply)
Agriculture, including forestry
Transport (excluding pipeline transport)
Communications
Other types of economic activity
Households
Feedstock and non-fuel needs

Electric power

Statistical discrepancy

Heat power
TOTAL FUEL AND
ENERGY RESOURCES
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• Final consumption forecasts for fuel, electric power and centralised
heat, coordinated with the parameters of economic and social development. These take into account economically substantiated rates of
energy efficiency increases. The forecasts are detailed for the regions
and types of economic activity.
• Rational scale of energy saving by types of energy resources, types of
economic activity and regions.
• Effective scale and geography of utilization of local fuel and energy
resources, including renewable energy resources.
• Estimates of fuel and energy resources expenditure on own needs of
the industries in the energy sector, including lossess.
• A system of mutually coordinated projected fuel and energy balances
of the country, the federal districts and the administrative units of the
Russian Federation.

Results
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Factors of energy saving measures for the two scenarios, mtoe

Domestic energy consumption by types of utilisation of primary energy for two scenarios, mtoe
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Primary energy production by types of energy sources for the two scenarios, mtoe
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Electric Power Sector
Module

45
Electric power sector module is intended for resolving the following
tasks:
• integrated production and financial forecasts of the electric power sector development. These forecasts are interlinked with the
socio-economic development scenario and the energy balances of
the country and the regions;
• system substantiation of the scale of development of emerging
technologies in the production of electric power and heat supply;
• an analysis of economic effectiveness and financial feasibility of
investment programmes and large projects in the electric power
sector. This analysis takes account reforms in the sector given various scenarios of pricing policy and the development of competing
markets.

The module has the following unique features differentiating it from
Russian and foreign equivalents:
• combined optimisation of dynamics of production, resource, economic and environmental parameters and financial conditions of the
development of the electric power sector for the country, the regions
and the energy companies within the format of one forecast;
• simulation of long term dynamics of competitive wholesale electricity and capacity markets, their interaction with competing coal
and gas markets establishing a system of competitive prices of fuel
and energy based on long term marginal costs;
• prompt adaptation (modification) of simulation and optimisation
models to suit research tasks, including:
— forecast horizon (from 5 to 40 years)
— regional representation of the industry (7 integrated power systems (IPS), 29 free capacity ﬂow zones, 40 energy nodes, 83 administrative units of the Russian Federation)
— a technological representation of the industry (from 20-40 typical technologies to over 400 electric power plants and investment
project)
— a corporate structure (of the industry, sector, individual (around 30)
generating and T&D grid companies);
• unique and constantly updated databases include detailed information on production/economic indicators of energy companies). Databases on the structure and characteristics of the projects within
investment programmes of generating companies and independent
producers, and information on technical and economic indicators of
typical technologies in power generation.

Fedor vESELov, Ph. D. In Economics,
Head of Department for Development
and Reforms in the Electric Power
Sector, ERI RAS

Alla MAkARovA, Ph. D. In Economics,
Head of Laboratory for Scientific
Substantiation of Electric Power Sector
Development, ERI RAS

The electric power sector
module is used to develop
integrated production and
financial forecasts of electric
power sector development
with a link to all industries in
the energy sector and reform
processes in the industry
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Structure

1. ELSCREEN is a simulation system for selecting leading edge typical
investment solutions for various types of electric power plants and heat
supply based on a screening analysis approach.
The system enables to compare projects and typical technologies in
power generation according to the criteria of generation costs, commercial production costs (given a set rate of return) or carbon avoided costs.
A simulation of cash ﬂow makes it possible to calculate and analyse
sensitivity of these indicators for various types of new electric power
plants and analyse decisions on upgrades and technical re-equipment
of existing active power plants.
2. EPoS is a linear dynamic optimisation model of development of power generation capacities and intersystem connections in the UES of Russia together with dynamics of gas and coal sector development in the
medium and long term.
A system of territorial balances of electric power, installed capacity,
centralised heat and main types of fuel (gas, fuel oil, different types of
coal) serves as the structural foundation for the model. If required, limitations on maximum amount of capital investment (by types of electric power plants or companies) or CO2 emissions generated by power
plants can be set within the model.
Technological representation of generation capacities can range from
individual electric power plants and investment projects to a limited
number of typical technologies.
EPOS combines a description of production and territorial interdependencies in the industry and inter-industry links between the electric power
and the fuel industries. The model is an instrument for optimisation of
the development of the electric power sector as an integrating part of
the Russian energy sector. Combined optimisation of the capacity structure in the electric power sector with the development of gas and coal
production and transportation systems forms the core of the national and
regional fuel and energy balances.
3. ELIS ELIS is a simulation model of the electric power sector development for the purpose of selecting rational scenarios of production
structure, electricity and capacity balances. The model provides the
development of a «rational» scenarios of industry development taking
into account results of optimisation procedures (EPOS) and the impact
of non-economic factors which inﬂuence the structure and placement
of of electric power facilities (plants and grid). Algorithms of balance
calculations serve as the foundation for the model. These algorithms
are used to provide a detailed forecast (over 300 indicators) of the sector development in natural categories (installed capacity, electric power
generation, heat generation, fuel consumption) together with a required
level of detail, at the technological and territorial levels.
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The system of balance conditions within the EPoS optimisation model and integration
with other modules of the ERI RAS modelling complex

4. ELFIN is a simulation financial and economic model for evaluating the
conditions of implementation of investment and production programmes
in the sector, by various types of activity and power companies.
The dynamics of cash ﬂows from operational, investment and financial operations is modeled for the considered electric power sector
development scenario. A rational structure of the financial balance
and investment resources of the industry/sectors/companies is determined and coordinated with prices of electricity, heat and fuel. The
model determines the necessary level of prices of electricity and heat.
It also solves the reverse task of evaluating the extent to which financial stability of the industry/sectors/companies is sensitive to various
scenarios of pricing dynamics.
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Flowchart of the modelling complex operations in the process of forecasting rational
scenarios of the electric power sector development

Results

• Electricity and capacity balances balances with a forecast of rational
development of generating capacities and electric power generation
by regions, technologies and energy resources used.
• Centralised heat balances by administrative units of the Russian Federation with a rational structure of heat supplied by CHPs and boiler
houses of various types.
• The scale and technological structure of generating capacity additions, necessary amounts and directions of investment in the electric
power sector, their economic and commercial effectiveness.
• Projected demand for fossil fuels (gas, fuel oil, various types of coal)
and volumes of non-fuel resources consumed in the electric power
sector. Dynamics of CO2 emissions generated by power plants.
• Forecast of competitive wholesale prices of electricity and capacity,
equilibrium prices of gas and coal which meet the conditions of inter-fuel competition or of equal effectiveness with export deliveries.
• Financial balances of the electric power sector, sub-sectors and individual companies with an evaluation of capitalisation growth and
dynamics of rating indicators.
• Recommendations on the mechanisms for the implementation of investment, pricing and environmental governmental policies in the
electric power sector. A qualitative evaluation of long term effects.
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Dynamics of installed capacity of power plants for the two scenarios, mln. kW

The structure of active and new capacities, %
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Primary energy consumption by power plants for the two scenarios, mtoe
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Cost of avoiding Co2 emissions for various types of power plants, US Dollars/tonne of Co2
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Oil and oil reﬁning
industry module
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Oil and oil refining industry module is intended for solving the following tasks:
• long term forecast of the development of the oil industry, coordinated with the interests of oil companies given various scenarios of
external and domestic prices and taxation and customs regimes;
• optimisation and a risk analysis of scenarios of oil production, transportation and refining which ensure stable development of the oil
industry given various world oil price forecasts;
• selection of technologically feasible and economically viable scenarios of the development of production, refining, transportation and
export of oil and petroleum products and a calculation of the financial position of major oil and gas companies.
Oil and oil refining industry module has the following specific features:
• Capable of optimisation and a risk analysis of scenarios of long
term development of production and financial processes along the
production-transportation-oil refining-transportation of petroleum
products chain.
• A probability estimate of the results of exploration and growth in
reserves as a composite part of an oil company’s strategy which inﬂuences investments and future revenues.
• Flexibility of the modelling module in revisions to reﬂect the setting of the problem, various forecast horizons and the level of detail
in the description of research target (products/territory/technology
etc.).
• Unique and constantly updated databases on 3,000 oil fields, pipeline systems and large oil refineries.

olga ELISEEvA, Ph. D. In Economics,
Head of Laboratory for Scientific
Substantiation of Development and
Regulation of Gas and Oil Supply
Systems, ERI RAS

Alexander LUkYANov,
Doctor of Science, research scientist
at the Laboratory for Scientific
Substantiation of Development and
Regulation of Gas and Oil Supply
Systems, ERI RAS
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Structure

oil and oil refining industry
module is used to produce
a forecast of the oil industry
development, rational
scenarios of production,
transportation and refining
of oil which ensure reliable
development of the
industry and stability
of the companies

The modelling module includes the following:
1. «oCToPUS» – a simulation and optimisation production and financial system for forecasting oil production (for a period of up to 50 years)
based on an evaluation of effectiveness and a risk-analysis of investment projects, using a non-linear optimisation algorithm. The system
provides:
— simulation of the process of reserve intake as a result of geological
exploration and development of the fields;
— modelling and optimisation of field development processes in all oil
and gas provinces (and specifically for each large project);
— economically viable distribution of oil production between the fields
(discovered, but undeveloped; being explored; unexplored) and the
regions;
— an evaluation of the effectiveness of exploration and development
activities, a risk-analysis of production projects taking into account
uncertainty of market prices of oil and taxation conditions;
— a risk analysis for the oil companies and the oil industry as a whole,
evaluating the probability of the occurrence of financially unacceptable events.
2. «LM-NEFT» is a production and financial dynamic optimisation model
of transportation and refining of oil and gas condensate and supplies of
crude oil and petroleum products to the domestic and external markets.
It describes the following:
— oil deliveries via the aggregated pipeline system to oil refineries
and export deliveries via the system of continental oil pipelines and
ports;
— oil refining at the active and new oil refineries and subsequent deliveries of light and heavy petroleum products to the domestic and
external markets.
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3. ANALYTICAL AND INFoRMATIoN RESoURCES:
— reporting production and economic information on facilities in the
oil industry and oil refineries;
— reporting financial indicators of the oil companies;
— a forecast of demand for oil and main petroleum products in the
Russian regions;
— projected estimates of capacity of oil and petroleum products markets;
— schemes for the development of the industry, relevant investment
programmes of the oil companies;
— technical and economic indicators of oil production, new pipelines
and oil refineries investment projects.

Scheme for forecasting oil industry development («oMo-NEFT»)
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Results

• Balances of oil and petroleum products (fuel oil, motor fuel) with a
breakdown by Russian regions, taking into account effective export
and import volumes.
• Financial balances of the Russian oil industry and the leading companies with an evaluation of capitalisation growth and the dynamics of rating indicators.
• Recommendations on priority investment projects in oil production,
transportation and refining, which would provide oil asset growth.
These recommendations take into account implementation risks
and risk management measures.
• Dynamics of exploration and development of reserves; dynamics of
oil production:
— for seven oil and gas provinces in Russia;
— differentiating up to 30 giant and 300 large oil fields;
— aggregating all other fields (around 3,000) within production regions and stages of development.
• Volumes of oil transportation and refining:
— at 28 active oil refineries (taking into account design and expansion) and new oil refineries;
— via the aggregated oil pipeline network to oil refineries;
— via export pipelines (Druzhba-1 and Druzhba-2, BPS-1 and BPS-2,
ESPO).
•
—
—
—

Deliveries to the market:
oil;
heavy petroleum products (fuel oil);
Light petroleum products (car petrol, diesel fuel).

• Financial and economic appraisal of the following:
— effectiveness of exploration and development activities at each field;
— effectiveness of exploration and development of individual oil producing regions;
— scenarios for the development of the oil industries and oil companies;
— risk analysis of investment projects in production;
— risk management practices for investment projects and programmes.
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oil production for the two scenarios, mln. t

Products derived from oil refining for the two scenarios, mln. t
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Gas industry
module

59
Gas industry module forecasts the development of the production base
in the gas industry, exports and gas deliveries to the domestic market,
substantiated by energy needs of the economy and financial stability
conditions of gas companies given various scenarios of world gas prices
and various options of price setting in Russia and taxation and customs
regimes.
Gas industry module has the following unique capabilities:
• an original dynamic model of the development of the gas industry
«oMo GAS» provides optimisation and a risk-analysis of scenarios of
development of the gas companies, their operations in the domestic
market, gas exports and imports and providing transportation – for
each year for the current decade and for every five years to 2050;
• the module describes development of production, processing, liquefaction and transportation of pipeline gas and LNG. It also describes
cash ﬂows of Gazprom (Russia’s leading gas company) and other gas
producers while taking into account their interaction in the market;
• ﬂexibility of the modelling module in revisions to reﬂect the setting of the problem, various forecast horizons and the level of detail
in the description of the gas industry as a production and facilities
system;
• unique databases have been built for gas fields and trunk pipeline
systems within UGTS. These are constantly updated.

1. A linear optimisation production and financial model of the gas industry in a dynamic setting includes the following interconnected modules:
• production module, which describes dynamic and technological interrelationships between production processes of production, processing, liquefaction and transportation of pipeline gas, LNG and
condensate to the domestic and external markets. The module presents the information as a system of balance limitations;
• financial module, which describes conditions of financially balanced
position of Gazprom and independent gas producers and also evaluates dynamics of revenues, expenditure, dividends, assets, own and
borrowed capital;
• rating module, which determines conditions (ratings) of financial
stability and capitalisation growth of companies in the process of
implementing production and financial decisions;
• module for calculating risks in production and financial programmes
of the gas industry.

olga ELISEEvA, Ph. D. In Economics,
Head of Laboratory for Scientific
Substantiation of Development and
Regulation of Gas and Oil Supply
Systems, ERI RAS

Alexander LUkYANov,
Doctor of Science, research scientist
at the Laboratory for Scientific
Substantiation of Development and
Regulation of Gas and Oil Supply
Systems, ERI RAS

Structure
Gas industry module provides
long term forecasts of the
development of the production base of the gas industry,
exports and gas deliveries to
the domestic market which
are substantiated by energy
needs of the economy and
conditions of financial
stability of the gas companies given various scenarios
of external conditions
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2. Analytical and information resources:
• reporting production and economic data on facilities in the gas industry (fields, gas pipelines, gas treatment plants);
• reporting financial indicators of gas companies.
• gas consumption forecast for 27 hubs of the gas transportation network with a possibility to de-aggregate this information down to 83
administrative units of the Russian Federation;
• projected appraisals of external markets taken from the world model
of the gas market;
• relevant investment programmes of Gazprom and independent gas
producers;
• technical and economical indicators of investment projects in gas
production, development of the gas transportation system, projects
in gas processing and LNG projects.
Risk-analysis of the business management strategies of the industry, company

Risk-analysis of the development strategy of the industry, company
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Structure of the gas industry module «oMo GAS»
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Results

• Gas balances by regions of Russia taking into account effective volumes of gas exports and imports.
• Forecast of equilibrium prices in the markets of pipeline gas and
LNG taking into account dynamics of the financial position of large
companies. These prices should ensure commercial and social effectiveness of investment projects and production programmes, as
well as stability of the chosen development strategies of individual
companies and the industry as a whole.
• Rational (according to the criteria of social and commercial effectiveness) volumes of gas production by companies, for all of the
gas producing administrative units of the Russian Federation, gas
producing regions and large projects (Stockman, Yamal, Ob and Taz
basins, Gydan, Kovykta, Chayanda, Sakhalin, etc.). These gas production volumes take into account production and economic indicators of development of explored gas reserves and possibilities
provided by scientific and technological progress in preparation of
reserves and development of gas fields.
• An appraisal of the sizes and effectiveness of gas exports and imports given set pricing parameters and capacity of external markets. This includes exports to Europe on existing and prospective
directions (Finland, Belarus-EU, Ukraine-EU, Turkey –Trans-Balkan,
Turkey – Blue Stream, Nord Stream, South Stream) and exports in
the East, by directions (Altay-China, East-China, Korea), LNG by producers (Shtokman, Sakhalin).
• Optimum scenarios for the development of the gas trunk pipeline
network (European part, the East, Central Asia – Centre) with a
breakdown y aggregated network of active and new gas trunk pipelines – over 60 sections.
• Financial balances of the Russian gas industry and the leading companies with an appraisal of capitalisation growth and dynamics of
rating indicators, depending on external factors (regulation, taxation, pricing) and production, investment and borrowing activities
of the companies.
• An appraisal of risks in investment programmes of the gas companies and an evaluation of risk management measures.
• Recommendations on priority investment projects in gas production, transportation and processing, which provide capitalisation
growth of Gazprom and other gas producers while taking into account implementation risks.
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Gas consumption for the two scenarios, bcm

Gas production for the two scenarios, bcm
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Coal industry
module

65
Models within the coal industry module enable to generate rational
scenarios of industry development within the framework of a simulation procedure of coordinating demand for coking and thermal coal in
Russia and abroad with potential development of the main basins and
coal companies.
Specific features of the module:
• a unique level of detail within a multi-level system of simulation
modelling of development prospects of individual fields and basins,
coal companies and the industry as a whole;
• ﬂexibility of the simulation modelling module in revisions to reﬂect
the setting of the problem, changes to forecast horizons and the
level of detail. Breakdown by regions, corporate companies and technologies;
• extensive and constantly updated databases of production and financial and economic indicators of the industry, companies and projects
for information support of modelling calculations and forecasts.

The coal industry module comprises simulation models of coal production and financial and economic models which enable to determine mutually coordinated production, technical and economic, investment and
financial indicators of the development of the industry, basins and fields.
Territorial breakdown is made by country, federal districts, 29 administrative units of the Russian Federation where coal deposits are located,. Production structure includes 8 coal basins and 26 main coal fields. Facilities
structure of the industry is reviewed for the period of 2000 to 2010, with
a differentiation of up to 150 coal companies and up to 300 coal mining
enterprises.
Financial and economic simulation models provide a retrospective analysis and forecasts of main indicators of the development of the coal industry as a whole, individual basins, fields and companies producing coal for
the period of up to 20 years – with a characteristics of sources of financing investments, distribution of net profit, effectiveness of production development, payments to the budget, taxation burden, rating indicators of
financial stability and minimum producer and consumer coal prices which
ensure return on investment. Special attention is paid to a simulation
analysis of the pricing situation in the domestic and external markets and
determining equilibrium production volumes and coal prices.

Lyudmila PLAkITkINA,
Head of Laboratory for Scientific
Substantiation of Development
and Regulation of the Coal Industry,
ERI RAS

Structure

The coal industry module
calculates various scenarios
of industry development
within the framework of
coordinating demand for
coking and thermal coal in
the country and abroad with
potential development of
the main basins and coal
companies
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Scheme for forecasting development of the coal industry based on the simulation models

Results

• An analysis of the impact of internal and external conditions on the
development of the industry.
• An evaluation of the consequences of changing taxation rates, an
increase in material and investment expenses, increases in labour
productivity in the industry.
• Determining producer and consumer prices of coking and thermal coal
in the domestic market taking into account world price dynamics.
• An analysis of retrospective prices of thermal and coking coal supplied to the domestic and external markets.
• Establishing a «price corridor» for thermal coal, where prices meet
the conditions of inter-fuel competition of coal with gas in the electric power sector.
• Establishing the potential for production by basins and fields, coal
mining companies, administrative units of the Russian Federation,
federal districts and the industry as a whole.
• Forecast of main financial and economic performance indicators of
the coal industry to meet the demand for coal set within the model.
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• An analysis of retrospective and prospective production and financial
and economic indicators of the development of the coal industry.
• An analysis of retrospective indicators of coal production by main
world regions and countries, including hard coal, brown coal, coking
and thermal coal, mined by open and underground methods.
• Analysis of retrospective indicators of coal export and import by the
main world regions and countries, including coking and thermal coal.
• Analysis of retrospective indicators of volumes of coking coal deliveries to Japan and the EU countries, including thermal and coking coal.
• Analysis and forecast of the prices of Russian thermal and coking
coal supplied to Japan and the EU.

Coal production for the two scenarios, mln. t.
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Application
of SCANER
SCANER and its individual
components have been
regularly used for over 15
years to solve a wide range
of forecast tasks – from the
three cycles of developing the Energy Strategy of
Russia and general schemes
of development of fuel and
energy industries to the
substantiation of the ways
to reform energy markets
and development of sliding
five-year plans-forecasts of
development of the leading
energy companies

The main SCANER
application at ERI RAS is
to produce recommendations
to improve governmental
policies in the energy
sector taking into account
the balance of interests of
energy producers and
consumers, based on the intent to develop the economy
and based on the situation in
the external energy markets

SCANER and its individual components have been regularly used for
over 15 years to solve a wide range of forecast tasks – from the three
cycles of developing the Energy Strategy of Russia and general schemes
of development of fuel and energy industries to the substantiation of
the ways to reform energy markets and development of sliding five-year
plans-forecasts of development of the leading energy companies.
Today SCANER is also a foundation for long term planning of activities of a number of large Russian energy companies in the domestic
and foreign markets. Several decades of research confirm validity of
the methodology and the acceptable technological effectiveness of the
forecasting instruments allowing us to generate results within acceptable timeframes.
The main SCANER application at ERI RAS is to produce recommendations to improve governmental policies in the energy sector taking into
account the balance of interests between energy producers and consumers, based on the national economy development goals and situation in the world energy markets. These recommendations include:
— developing and verifying programme documents in relation to development prospects of the energy sector and the economy (for example, the Energy Strategy of Russia and strategies (schemes) of development of the industries in the energy sector;
— directions of the governmental policy on improving energy efficiency
of the Russian economy as a whole and reducing energy intensity of
its individual sectors;
— developing long term governmental priorities and working out
Russia’s position in international post-Kyoto protocol agreements
on greenhouse gas emissions, evaluating economic prospects and
analysing various measures stimulating low carbon development of
the Russian economy and the energy sector;
— determining goals, methods, means and timelines for reforms in the
domestic energy markets;
— tariff regulation of spheres of natural monopoly activities of the
companies in the energy sector;
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— determining rational parameters of the pricing and investment policies of the government in the sphere of production, transportation
and sales of fuel and energy resources;
— regulation of taxation of production, transportation, sales and consumption of fuel and energy resources in Russia;
— customs regulation of foreign trade (export and import of energy
resources) as well as import of equipment for the needs of development and technological upgrade of the companies in the fuel and
energy sector.
Another important direction of application of the SCANER complex is to
prepare research for energy companies with the possibility to analyse
opportunities and risks of developing business in Russia and various
world regions. This research includes:
— resolution of strategic planning and management tasks and an evaluation of development prospects of Russian and world energy markets;
— risk management and substantiation of strategic decisions by refining
projected demand for own products/services and price conditions;
— development of long term investment programmes of the companies in the energy sector based on an integrated forecast of the external environment (macroeconomic situation, dynamics of demand
and pricing conditions in the domestic and external energy markets,
institutional and regulatory factors) and making a risk-analysis, generating recommendations to increase stability of the investment programme;
— an appraisal of markets niches in the external and domestic markets
and development of marketing strategies;
— an evaluation of long term prospects for development and diversification of a company’s energy business, substantiation of an effective production and innovation strategies which would provide an
increase in capitalisation value;
— developing programmes of modernisation and development of own
energy production, substantiation of the effectiveness of energy saving measures.

SCANER is actively used
in research for energy
companies with an analysis
of opportunities and risks of
developing a business
in Russia and abroad
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Abbreviations

CoS

Simulation Coordinating System

UGTS

Unified Gas Transmission System

UES

Unified Energy System

LNG

Liquefied natural gas

TPP

Thermal power plant

CHP

Combined heat and power plant

CPP

Condensing power plant (КЭС)

TPP

Thermal power plants (ТЭС)
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